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Abstract

Objectives: We examined whether childhood socioeconomic status (SES) is related to scam 

susceptibility in old age and tested the hypothesis that childhood SES interacts with cognitive 

function to impact scam susceptibility.

Methods: This study employed a cross-sectional design. All data were collected in participants’ 

community-based residences. Participants were 1071 older adults (mean age=81.05 years, 

SD=7.53) without dementia (median MMSE score=28.29, IQR=27.86-30.00). Participants 

completed assessments of childhood SES, cognitive function, and scam susceptibility. We used 

linear regression models to examine the associations of childhood SES and cognitive function with 

scam susceptibility.

Results: In a regression model adjusted for age, gender, and education, poorer cognitive function 

was associated with higher scam susceptibility, but childhood SES was not. However, in an 

additional model that included the interaction of childhood SES and cognitive function, the 

interaction was significant, such that lower childhood SES was associated with higher scam 

susceptibility among participants with lower cognitive function.

Conclusion: Lower childhood SES is associated with higher scam susceptibility among older 

adults with lower levels of cognitive function. Thus, older adults who experienced limited 
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resources in childhood and have lower cognitive function may represent a specific group for 

interventions to increase scam awareness and prevent financial exploitation.
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Introduction

Financial fraud and scams present major economic and public health challenges in the 

United States, particularly among older adults who may be at especially high risk of 

exploitation. Victimization may compound the unique challenges that accompany aging, 

including loss of cognitive and social resources, changes in income and financial status, and 

modification of living arrangements (DeLiema et al., 2020; James, Boyle, & Bennett, 2014; 

Koss & Ekerdt, 2016; Sacco, Bucholz, & Harrington, 2014; Wike, 2014). Victimization can 

also directly lead to negative outcomes, including loss of financial assets (i.e., homes and 

savings), psychological distress (e.g., anger and embarrassment), and even early mortality 

(AARP, 2020; Burnes et al., 2017; Deane, 2018; DeLiema, Mottola, & Deevy, 2017; Hall, 

Karch, & Crosby, 2016; Lee, 2017). Furthermore, we previously reported that regardless of 

actual victimization, increased scam susceptibility among older adults is associated with 

decreased cognitive function and increased risk of incident mild cognitive impairment 

and Alzheimer’s dementia (Boyle et al., 2019; Han et al., 2016; James et al., 2014). 

Identification of factors associated with scam susceptibility is urgently needed and may 

offer considerable economic, psychological, and public health benefit among vulnerable 

older adults.

Various factors can impact scam susceptibility among older adults, particularly age-related 

decreases in cognition and psychosocial resources (e.g., loneliness) (Kirchheimer, 2011; 

Templeton & Kirkman, 2007). Most notably, an established relationship exists between 

cognition and scam susceptibility, such that lower cognitive function and the presence 

of cognitive impairment are associated with increased scam susceptibility (Centers for 

Disease Control, 2015; Gamble et al., 2014; Han et al., 2016; James et al., 2014). 

However, cognitive function is only one of many factors at play, and it is possible 

that lifecourse experiences play an important role. For example, burgeoning evidence 

suggests that conditions experienced during early life or childhood, such as childhood 

socioeconomic status (SES), may contribute to scam susceptibility and related behavioral 

economic outcomes in adulthood (Gamble, 2017; Grillo & Ward, 2020; Malmendier & 

Nagel, 2011). Childhood SES impacts perceptions of and approaches to financial decision 

making throughout adulthood and may impact scam susceptibility later in life (Griskevicius 

et al., 2011, 2013; Mittal, Griskevicius, & Haws, 2020). In particular, lower childhood 

SES has been linked to risk aversion, temporal discounting, and retirement savings in 

adulthood (Amir, Jordan, & Rand 2018; Griskevicius et al., 2011, 2013; Mittal et al., 2020). 

Furthermore, lower childhood SES has been associated with poorer cognition and cognitive 

decline in later life (Melrose et al., 2015; Zhang, Liu, & Choi, 2020). However, it remains 

unknown whether childhood SES – either directly or through its interaction with cognition - 

is associated with scam susceptibility among older adults.
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Here, we examined the association of childhood SES with scam susceptibility in old age. 

We specifically hypothesized that childhood SES may interact with cognitive function to 

impact scam susceptibility based on our conceptual model and prior work that suggests that 

non-cognitive factors influence aspects of decision making most strongly when cognitive 

function is low. We also examined whether the impact of childhood SES is independent of 

loneliness, a psychological factor that may impact scam susceptibility among older adults 

(Kirchheimer, 2011). Lastly, we examined whether the interaction of childhood SES and 

cognitive function was of a general nature or driven by a specific cognitive domain(s) (i.e., 

episodic memory, visuospatial ability, perceptual speed, semantic memory, and working 

memory). As previous literature has established the association between cognitive function 

and scam susceptibility, current study results may provide insight into a more refined 

subgroup of people that may be more susceptible to scams based on childhood exposures.

Materials and Methods

Participants

Participants were from the Rush Memory and Aging Project (MAP), an ongoing clinical-

pathologic cohort study of aging (Bennett et al., 2012, 2018 ). MAP began enrollment 

in 1997, with recruitment of non-demented, community-dwelling older adults who are 

tested within their homes. MAP participation includes a thorough clinical evaluation 

consisting of medical history, neurological testing, neuropsychological examination, risk 

factor assessment, and organ donation at death. A MAP substudy on decision making 

began in 2010 and included assessments of scam susceptibility and healthcare and financial 

decision making (Boyle et al., 2012a, 2012b). Both studies were approved by an Institutional 

Review Board at Rush University Medical Center. All participants signed an informed 

consent document for each study. Data can be requested at https:\\www.radc.rush.edu.

Eligibility for these analyses required the absence of dementia at the baseline assessment 

of the decision making substudy. Of 2102 participants who completed a MAP baseline 

evaluation, 642 died before the decision making substudy, 77 withdrew from MAP, and 68 

either moved away from the area or were ineligible due to severe comprehension or sensory 

limitations. Of the 1315 alive and eligible MAP participants, 127 had not yet completed 

the decision making substudy at the time of the current analyses. Of the remaining 1188 

participants, 66 were diagnosed with dementia and 51 had missing data for variables of 

interest, including childhood SES and scam susceptibility. As a result, 1071 participants 

were included in the current analyses.

Assessment of Childhood Socioeconomic Status

Childhood SES was measured using a composite of three self-report indicators of a 

participant’s early life household SES (Wilson et al., 2005). The three indicators included 

paternal education –the number of years of schooling completed by a participant’s father, 

maternal education –the number of years of schooling completed by a participant’s mother, 

and the number of children in a participant’s childhood household. Paternal and maternal 

education were assessed by the question, “What was the highest grade or year of regular 

school your father [mother] completed?” with participants responding in the number of 
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years. If the exact number of years of education was unknown, participants answered the 

following question, “Would you say that s/he had no schooling, a few years, finished 

grammar school, had any high school, or any college?” with response options 0, 3, 8, 10, or 

15 years, respectively. All three indicators were z-scored, with the number of children being 

multiplied by −1 prior to being z-scored, and averaged with higher scores indicating higher 

childhood SES (Wilson et al., 2005).

Assessment of Scam Susceptibility

Scam susceptibility was measured using a self-report scale developed for use in older 

adults and based on data from AARP and the Financial Industry Regulatory Authority 

(FINRA) Risk Meter (James et al., 2014). The scale consisted of five items that assessed 

engaging in behaviors that increase the risk of exploitation and knowledge of the tactics 

of fraudsters. Items were rated using a seven-point Likert scale ranging from 1 (strongly 

agree) to 7 (strongly disagree). One question asked participants, “I feel I have to answer 

the phone whenever it rings, even if I do not know who is calling.” Another question asked 

participants, “If something sounds too good to be true, it usually is.” Three items were 

reverse coded before all items were averaged to create a total score (range= 1-7), with 

higher total scores indicating greater scam susceptibility. The measure has demonstrated 

psychometric soundness and is associated with other important decision making and related 

behavioral economic resources, including lower health and financial literacy (James et al., 

2014); and adverse outcomes in older age such as cognitive decline (Boyle et al., 2012b), 

incident mild cognitive impairment (Han et al., 2016), and incident Alzheimer’s dementia 

(Boyle et al., 2019).

Assessment of Cognitive Function

Participants completed a battery of 21 performance-based measures of cognitive function 

(Bennett et al., 2018; Wilson et al., 2002). Two tests, the Mini-Mental State Examination 

(MMSE) and Complex Ideational Material, were used for descriptive or diagnostic purposes 

only. The remaining 19 performance-based tests assessed 5 domains of cognitive function: 

1) episodic memory (7 tests: Word List Memory, Recall, and Recognition from the CERAD 

neuropsychological battery; immediate and delayed recall of Logical Memory Story A 

and the East Boston Story); 2) visuospatial ability (2 tests: Judgment of Line Orientation 

and Standard Progressive Matrices); 3) perceptual speed (4 tests: the oral version of the 

Symbol Digit Modalities Test, Number Comparison, Stroop Color Naming, and Stroop 

Word Reading); 4) semantic memory (3 tests: Category Fluency, Boston Naming, and the 

National Adult Reading Test); and 5) working memory (3 tests: Digit Span subtests [forward 

and backward] of the Wechsler Memory Scale-Revised and Digit Ordering). Participants’ 

raw scores on each of the 19 performance-based tests were converted to z-scores using the 

baseline mean and standard deviation of the full MAP cohort (Wilson et al., 2005). All 19 

z-scores were averaged to yield a composite score of global cognitive function for each 

participant. The five specific cognitive domains were calculated by averaging the z-scores 

from the tests in each cognitive domain.
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Clinical Diagnosis of Alzheimer’s Dementia

Participants underwent structured clinical evaluations including a review of medical history, 

neurological examination, and cognitive function testing. A clinician then classified persons 

regarding dementia using the criteria of the Joint Working Group of the National Institute 

of Neurological and Communicative Disorders and Stroke and the Alzheimer’s Disease and 

Related Disorders Association (McKhann et al., 1984).

Loneliness

Since psychosocial factors such as loneliness are thought to play a role in older adults’ 

susceptibility to scams, we also adjusted for loneliness in our models (Stewart et al., 2020). 

Loneliness refers to feeling alone or disconnected from others and was measured with 

the modified Loneliness Scale consisting of five items (e.g., “I experience a general sense 

of emptiness.”) along a five-point Likert scale (1=strongly disagree to 5=strongly agree) 

(Wilson et al., 2007). All items were averaged to create an overall score with higher scores 

indicating more loneliness.

Analyses

First, we assessed bivariate associations of demographic characteristics, childhood SES, 

and global cognitive function with scam susceptibility using Pearson correlations or t-tests, 

as appropriate. Second, we examined associations of childhood SES and global cognitive 

function with scam susceptibility (the continuous outcome variable) in a series of linear 

regression models. The initial model examined direct associations of both childhood SES 

and global cognitive function with scam susceptibility after adjusting for age, gender, and 

years of education. We then added an interaction term for childhood SES with global 

cognitive function to the model to examine whether childhood SES interacts with global 

cognitive function to impact scam susceptibility. Third, to address potential confounding 

by loneliness, we performed a separate linear regression model that expanded upon our 

previous model by further adjusting for loneliness as well as its interaction with global 

cognitive function. Lastly, we repeated the core model but replaced global cognition 

with five specific cognitive domains (i.e., episodic memory, visuospatial ability, perceptual 

speed, semantic memory, and working memory) in five separate linear regression models. 

Estimates from linear regression models represent unstandardized regression coefficients. 

All analyses were conducted using SAS software, version 9.4 of the SAS system for Linux.

Results

Participant Characteristics

Participants (N=1071) were a mean age of 81 years, 76% female, and 97% non-Latino 

White. Additional descriptive information is reported in Table 1. In bivariate analyses, older 

age (Pearson’s r=0.30, p<.0001), fewer years of education (Pearson’s r=−0.16, p<.0001), 

lower levels of childhood SES (Pearson’s r=−0.14, p<.0001), and lower levels of global 

cognitive function (Pearson’s r=−0.26, p<.0001) were associated with higher scores on the 

scam susceptibility measure. Additionally, women (Mean=2.67, SD=0.75) scored similarly 

to men (Mean=2.76, SD=0.77) on the scam susceptibility measure (t1069 = −1.70, p=0.09).
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Associations of Childhood Socioeconomic Status and Cognitive Function with Scam 
Susceptibility

First, to examine direct associations of both childhood SES and global cognitive function 

with scam susceptibility, we performed a linear regression model with scam susceptibility 

as the outcome and terms for age, gender, years of education, childhood SES, and global 

cognitive function as predictors. Lower global cognitive function was associated with higher 

scam susceptibility (estimate=−0.21, standard error [SE] =0.05, t1065=−4.40, p<0.0001), but 

childhood SES was not (estimate= −0.04, SE=0.03, t1065=−1.30, p=0.19). However, in a 

second model that included an interaction term for childhood SES with global cognitive 

function, the interaction was significant (estimate=0.13, SE=0.06, t1063= 2.13, p=0.03), such 

that lower childhood SES was associated with higher scam susceptibility among participants 

with lower global cognitive function. See Figure 1.

Potential Confounder: Loneliness—Next, as loneliness is thought to impact scam 

susceptibility, we performed a separate model that augmented the previous model by 

including terms for loneliness as well as its interaction with global cognitive function. 

Neither the main effect for loneliness nor its interaction with global cognitive function 

were associated with scam susceptibility. Moreover, the inclusion of loneliness did not 

substantially change the interaction between childhood SES and global cognitive function on 

scam susceptibility. See Table 2.

Interactions between Childhood Socioeconomic Status and Five Specific 
Cognitive Domains—Lastly, we examined whether the interaction between childhood 

SES and cognitive function was of a general nature or specific to a particular cognitive 

domain(s). We observed a significant interaction between childhood SES and episodic 

memory, such that lower childhood SES was associated with higher scam susceptibility 

among participants with poorer episodic memory (estimate= 0.12, SE=0.05, t1063=2.36, 

p=0.02). No other cognitive domain showed a significant interaction with childhood SES.

Discussion

The current study examined whether childhood SES is related to scam susceptibility and 

tested the hypothesis that childhood SES interacts with cognitive function to impact scam 

susceptibility in community-dwelling, non-demented older adults. Results indicated that 

lower childhood SES was associated with higher scam susceptibility among persons with 

lower global cognitive function. This association persisted after adjusting for loneliness, 

suggesting that the interaction between childhood SES and global cognitive function was 

independent of this psychosocial factor. Furthermore, childhood SES interacted with one 

specific cognitive domain, episodic memory, such that lower childhood SES was associated 

with higher scam susceptibility particularly among persons with poorer episodic memory.

The current study addresses a gap in the literature by examining the role of childhood 

SES in relation to scam susceptibility among older adults and, thus, provides insight into 

a subgroup of older adults that may be more vulnerable to scams. Previous research has 

established the association between cognition and vulnerability to scams among older adults, 

even among cognitively intact older adults (Boyle et al., 2012b; Centers for Disease Control, 
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2015; Gamble et al., 2014; Han et al., 2016; James et al., 2014). A growing body of 

research also suggests that early life conditions such as childhood SES may contribute to 

financial behaviors and financial outcomes in adulthood (Gamble, 2017; Grillo et al., 2020; 

Malmendier et al., 2011). Indeed, lower childhood SES has been linked to decision making 

preferences, retirement savings, and general financial difficulty or strain in later life (Amir et 

al., 2018; Griskevicius et al., 2011, 2013; Harber-Aschan et al., 2020; Mittal et al., 2020).

To our knowledge, previous studies have not examined the role of childhood SES – 

either independent of or together with cognition– in scam susceptibility among older 

adults. Current study results indicate that lower childhood SES is associated with higher 

scam susceptibility particularly among persons with lower global cognitive function. This 

is consistent with our hypothesis that non-cognitive factors impact aspects of decision 

making particularly when other resources needed for decision making (i.e., cognition) are 

diminished. Our and others’ findings suggest that older adults with relatively lower global 

cognitive function and with fewer economic resources during early life may be more prone 

to take financial risks or make financial errors in later life (Amir et al., 2018; Griskevicius 

et al., 2011, 2013; Mittal et al., 2020). We suspect that having fewer resources in childhood 

impacts the level of experience or familiarity with financial decisions and, relatedly, risky 

decision making and trust in various interactions. Thus, having less access to economic 

resources during childhood may deleteriously impact how an older adult with diminished 

cognitive function perceives or approaches financial decision making.

Notably, loneliness did not impact the relationship between childhood SES and scam 

susceptibility. Loneliness refers to feeling alone or disconnected from others and differs 

from the related construct of social isolation (i.e., being physically isolated from or without 

relationships with others) (de Jong, Van Tilburg, & Dykstra, 2006). Previous literature 

suggests an association between social isolation and scam susceptibility among older adults, 

such that persons who have limited social relationships or connections are more susceptible 

to scams (Shao, Zhang, Ren, Li, & Lin, 2019). Hence, it remains important for future 

research to explore associations and distinctions between loneliness and social isolation 

in relationship to scam susceptibility among older adults to better understand how social 

factors impact susceptibility and fraud risk.

However, current study results do suggest that the association between lower childhood SES 

with higher scam susceptibility among older adults with poorer cognitive function is largely 

driven by poorer episodic memory. It is not entirely clear why episodic memory plays a 

key role. However, episodic memory has been linked to consumer decisions, as persons 

rely on their previous experiences or recollections of prior situations and feelings associated 

with those memories when making financial decisions (Herz & Brunk, 2017; Scheibe et 

al., 2014). Perhaps limited access to economic resources during early life heightens scam 

susceptibility in old age through diminished memory. Conversely, decreases in episodic 

memory are an early sign of neurodegenerative disease and the experience of having 

fewer resources during early life may confer additional vulnerability to scam as age-related 

changes degrade cognitive function (Wilson et al., 2020). In sum, while the mechanism(s) by 

which childhood SES interacts with episodic memory to impact scam susceptibility in old 

age remains unclear, our findings suggest that older adults with lower childhood SES and 
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poorer cognitive function may represent a specific group for interventions to increase scam 

awareness and prevent financial exploitation.

The current study has limitations and strengths. One limitation is the homogeneity among 

study participants regarding race and gender (97% non-Latino White and 76% women, 

respectively) as well as the high years of education of participants (mean years=15.60, 

SD=3.11). There is a small but growing literature on scams and financial exploitation 

among older Black adults. Burgeoning findings are mixed, with some suggesting that older 

Black adults have a higher risk of victimization and others indicating that they may be 

less susceptible to scams compared to their White counterparts (Han, Barnes, Leurgans, 

Yu, Stewart, Lamar, et al., 2021; Yu, Mottola, Barnes, Han, Wilson, Bennett, et al., 2021). 

Previous literature also demonstrates similarities between correlates of scam susceptibility 

(e.g., diminished cognitive function) among both older Black and White adults (James et 

al., 2014; Yu et al., 2021). Currently, we are collecting data regarding scam susceptibility 

among more demographically diverse older adults and aim to add to the growing body 

of literature focused on older Black adults and scam susceptibility. A second limitation 

is the cross-sectional nature of the current study. Longitudinal data collection in MAP is 

ongoing, and we will be able to examine how childhood SES and other factors are related 

to change in scam susceptibility in future analyses. A third potential limitation is that 

current study findings may not translate to specific financial scams that older adults may 

encounter. Our measure of scam susceptibility is relatively general in nature and focuses 

on behaviors that have been shown to render older adults vulnerable to exploitation and 

fraud. That said, the measure may not capture behaviors relevant to particular types of 

scams. A fourth possible limitation is that we did not measure social isolation and, hence, 

we are unable to fully address its role in the relationship between childhood SES and 

scam susceptibility. This study also has several strengths including a well-characterized 

group of community-dwelling older adults without dementia and established measures of 

childhood SES, cognitive function – general and domain-specific, and scam susceptibility. 

We also adjusted for loneliness, an important covariate, which increases confidence in our 

findings. Overall, the current study demonstrates an important interaction between childhood 

resources and cognitive function on scam susceptibility in old age and suggests that lower 

childhood SES contributes to additional vulnerability among older persons with relatively 

lower cognitive function.
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Figure 1: 
Association of Childhood Socioeconomic Status with Scam Susceptibility at 10th, 50th, and 

90th Percentiles of Global Cognitive Function.
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Table 1.

Participant Characteristics (N=1071).

Characteristics Mean (SD) Range of Scores

Age 81.05 (7.53) 58.82 – 100.78

Ethnicity and Race, Non-Latino White (%) 1039 (97%)

Gender, Women (%) 812 (76%)

Years of Education 15.60 (3.11) 5.00 – 30.00

MMSE Score, Median (IQR) 28.29 (27.86-30.00) 17.00 – 30.00

Scam Susceptibility 2.69 (0.76) 1.00 – 5.60

Childhood Socioeconomic Status 0.13 (0.71) −2.57 – 2.17

Cognitive Function 0.23 (0.52) −1.59 – 1.60

Loneliness 2.17 (0.59) 1.00 – 5.00
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Table 2.

Associations of Childhood Socioeconomic Status, Global Cognitive Function, and Loneliness with Scam 

Susceptibility.

Terms Estimate Standard Error t-Statistic p-Value

Age 0.02 0.003 7.65 <.0001

Gender 0.10 0.05 1.98 0.05

Years of Education −0.02 0.01 −2.58 0.01

Childhood Socioeconomic Status −0.06 0.03 −1.75 0.08

Global Cognitive Function −0.21 0.05 −4.21 <.0001

Loneliness 0.05 0.04 1.09 0.28

Childhood Socioeconomic Status X Global Cognitive Function 0.12 0.06 2.07 0.04

Loneliness X Global Cognitive Function 0.02 0.07 0.28 0.78

a
Based on one multivariable linear regression model. Significance was tested using a t−statistic with degrees of freedom of 1060.
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