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Abstract
Background and Objectives:  Cognition is a known determinant of healthcare and financial decision making in old age. 
Social vulnerabilities also might play a role in such decisions; however, the evidence for this is less clear. Here, we examined 
the association of loneliness with decision making and tested the hypothesis that loneliness is associated with decision 
making via its interaction with global cognition.
Research Design and Methods:  Participants were 1,121 nondemented older adults from the Rush Memory and Aging 
Project. Healthcare and financial decision making was assessed via a performance-based measure; loneliness was assessed 
via the De Jong Gierveld Loneliness Scale; and cognition was assessed via a 19-test neuropsychological battery.
Results:  In a regression model adjusted for age, sex, and education, global cognition was associated with decision making 
(B = 2.43, SE = 0.14, p < .001) but loneliness was not (B = −0.04, SE = 0.11, p = .72). However, in a model including the 
interaction of loneliness with global cognition, the interaction was significant (B = 0.44, SE = 0.20, p = .03), such that the 
detrimental effect of loneliness on decision making was stronger when cognition was low. In secondary analyses examining 
the interaction of loneliness with 5 specific cognitive domains, the interaction between loneliness and working memory with 
decision making was significant (B = 0.35, SE = 0.15, p = .02).
Discussion and Implications:  Our results suggest that loneliness compromises healthcare and financial decision making 
among older adults with lower global cognition and, more specifically, lower working memory.

Keywords:   Dual-processing theory, Reserve, Social vulnerability, Working memory

Background and Objectives
Healthcare and financial decision making is fundamental to 
independent living but problematic for many older adults 
(Agarwal, Driscoll, Gabaix, & Laibson, 2009; Jacobson, 
Swoope, Perry, & Slosar, 2014). For example, in regard to 

Medicare Part D, a preponderance of older adults select pre-
scription drug benefit plans that are inferior to other plans 
in terms of coverage and cost (Abaluck & Gruber, 2009;  
Zhou & Zhang, 2012). Similarly, with respect to financial 
investments, older adults often fail to choose assets that 
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yield the best return at a given level of risk (Korniotis & 
Kumar, 2011). In turn, poor healthcare and financial de-
cision making has been implicated in a variety of adverse 
outcomes among older adults, including overindebtedness, 
cost-related medication nonadherence, accelerated cognitive 
decline and incident Alzheimer’s dementia, and mortality 
(Boyle, Wilson, Yu, Buchman, & Bennett, 2013; Chung, 
Marottoli, Cooney, & Rhee, 2019; Lusardi & Tufano, 
2009; Stewart, Yu, Wilson, Bennett, & Boyle, 2019).

While it is well established that cognition is a primary 
determinant of healthcare and financial decision making 
in old age (Boyle, Yu, Wilson, et  al., 2012; Li, Baldassi, 
Johnson, & Weber, 2013; Li et  al., 2015; Lusardi, 2012; 
Stewart, Yu, Wilson, Bennett, & Boyle, 2018), social 
factors also are posited to play an important role (Spreng, 
Karlawish, & Marson, 2016), although the evidence for 
this is less clear. Studies have associated loneliness and con-
ceptually similar measures of social connectedness (e.g., 
lower perceived social support, lower social needs fulfill-
ment) with aspects of financial decision making (e.g., fi-
nancial exploitation, susceptibility to scams), but these 
associations have not always been observed or persisted 
after adjusting for covariates (Acierno et al., 2010; James, 
Boyle, & Bennett, 2014; Lichtenberg, Stickney, & Paulson, 
2013; Liu, Wood, Xi, Berger, & Wilber, 2017). This might 
reflect methodological differences across studies (e.g., dif-
ferent social and decision making measures, different 
covariates) or modest associations of social connected-
ness with decision making among older adults in general. 
However, another possibility is that social connectedness is 
associated with decision making among some older adults 
more than others, depending on other relevant factors 
(Spreng et al., 2016). To the best of our knowledge, the only 
study to have examined this found that the relationship 
of lower perceived social support with financial exploita-
tion was stronger among older adults with larger social 
networks (Beach, Schulz, & Sneed, 2018). Given the pau-
city of similar interaction analyses in the literature, the im-
portance of social connectedness to decision making might 
go underappreciated, and opportunities to target social risk 
factors to bolster decision making among vulnerable older 
adults might be missed.

In the present study, we investigated whether the as-
sociation of loneliness with healthcare and financial deci-
sion making interacts with cognition among 1,121 older 
adults without dementia from the Rush Memory and Aging 
Project (MAP; Bennett et al., 2018). We were interested in 
this interaction specifically because healthcare and financial 
decision making draws upon a diverse set of interconnected 
resources (Stewart et al., 2018), with cognition being a chief 
but declining resource in old age, even among older adults 
without overt cognitive impairment (Sperling et al., 2011). 
Additionally, evidence suggests that loneliness reduces 
the ability to leverage pertinent resources during decision 
making (i.e., reduces brain or cognitive reserve; Cacioppo, 

Capitanio, & Cacioppo, 2014; Wilson, Schneider, Arnold, 
Bienias, & Bennett, 2007) and biases decision making to-
ward intuitive-based judgments (i.e., toward Type 1 pro-
cessing in dual-processing theory; Baumeister, DeWall, 
Ciarocco, & Twenge, 2005; Cacioppo & Hawkley, 2009), 
both of which might detrimentally affect decision making 
when cognition is low. Thus, our central hypothesis was 
that loneliness is associated with decision making via its 
interaction with global cognition. We also were interested 
in exploring whether interactions of loneliness with cog-
nition were general or specific and therefore conducted 
secondary analyses to determine whether loneliness is as-
sociated with decision making via its interaction with five 
specific cognitive domains (i.e., episodic memory, working 
memory, semantic memory, visuospatial ability, and percep-
tual speed). Although we did not have a firm hypothesis 
regarding the specific cognitive domains given the lack of 
prior work in this space, low working memory in partic-
ular has been linked to intuitive-based judgments (Evans & 
Stanovich, 2013); hence, the interaction between loneliness 
and working memory with decision making was of partic-
ular interest to us.

Research Design and Methods
Participants
MAP is an ongoing, longitudinal, clinical–pathological study 
of aging and age-related diseases (Bennett & Launer, 2012; 
Bennett et al., 2018). Participants are community-dwelling 
older adults who generally reside in northeastern Illinois. 
Recruitment primarily occurs in retirement communities 
but also takes place in Section 8 and Section 202 housing 
subsidized by the Department of Housing and Urban 
Development and local churches and other social service 
agencies serving minorities and low-income older adults. 
Participants are without known dementia upon study entry 
and agree to an annual assessment of risk factors, blood do-
nation, and a detailed clinical evaluation. Participants also 
agree to the donation of the brain, spinal cord, and nerve 
and muscles at the time of death. Because the only exclu-
sion criterion is the inability to consent to the Anatomical 
Gift Act, and because all clinical evaluations are performed 
as home visits, common comorbidities are well represented 
and follow-up rates are high (approximately 95%).

MAP began in 1997, and the decision-making assess-
ment was added in 2010. Among the 2,102 participants 
who completed a MAP baseline evaluation, 642 died and 
77 withdrew before the decision-making assessment was 
added. An additional 68 participants moved out of the area 
or were ineligible due to severe comprehension or sensory 
limitations; 37 declined the decision-making assessment; 87 
had not yet been administered the decision-making assess-
ment at the time of the current analyses; and 3 completed 
the decision-making assessment but had not yet received 
a clinical diagnosis. Of the remaining 1,188 participants, 
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66 were diagnosed with dementia and 1 had missing data. 
This left 1,121 nondemented participants available for the 
present analyses.

Informed consent was obtained from participants fol-
lowing an in-depth review of the risks and benefits of study 
participation. MAP and the decision-making substudy 
were approved by an Institutional Review Board of Rush 
University Medical Center.

Clinical Assessment and Diagnosis

Participants underwent annual structured clinical 
evaluations as part of their participation in MAP (Bennett 
et al., 2018). Alzheimer’s dementia was diagnosed according 
to the criteria of the National Institute of Neurologic and 
Communicative Disorders and Stroke and the Alzheimer’s 
Disease and Related Disorders Association. These criteria 
require a history of cognitive decline and impairment in 
memory and at least one other cognitive domain (McKhann 
et  al., 1984). Participants in these analyses were without 
dementia at the time they underwent the assessments of de-
cision making, loneliness, and cognition.

Assessment of Healthcare and Financial 
Decision Making

To assess healthcare and financial decision making, we used 
a modified version of a well-validated healthcare and fi-
nancial decision making instrument (Finucane & Gullion, 
2010; Finucane, Mertz, Slovic, & Schmidt, 2005; Stewart 
et al., 2018). Our adapted 12-item version was made up of 
a healthcare module and a financial module. Each module 
consisted of six items in total (three simple items and three 
complex items). Mimicking the types of healthcare and finan-
cial decisions older adults typically encounter, participants 
viewed tables displaying information about health mainte-
nance organization (HMO) plans in the healthcare module 
or mutual funds in the financial module and then answered 
questions requiring comprehension and integration of the 
tabulated information. As an example, one of the simple 
healthcare items consisted of a table displaying five char-
acteristics of three HMO plans (member satisfaction, pre-
ventative care strategies, access to specialists, customer 
service, and premium) and gave participants the following 
preferences: “You don’t want any HMO that is below av-
erage on member satisfaction OR below average on access 
to specialists. Based on the information in the table, which 
HMO should you choose?” One of the complex health-
care items displayed the same five characteristics for six 
additional HMO plans (i.e., nine plans in total) and gave 
participants the following preferences: “You don’t want 
any HMO that is below average on member satisfaction, 
customer service, or access to specialists, and you want an 
HMO that is above average on preventive care strategies. 
Based on the information in the table below, which HMO 

should you choose?” The financial module was structured 
similarly except that items pertained to tabulated informa-
tion about the characteristics of mutual funds. The total 
number of healthcare and financial items answered cor-
rectly were tallied for each participant (range: 0–12, with 
higher scores indicating better decision making). The orig-
inal decision-making measure has satisfactory short-term 
temporal stability, interrater reliability, and construct va-
lidity (Finucane & Gullion, 2010; Finucane et al., 2005). 
The current 12-item version has adequate internal consist-
ency (Cronbach’s α = 0.75), and we have demonstrated its 
construct and predictive validity in prior work (i.e., it is 
correlated with important decision-making resources such 
as cognition, health and financial literacy, and risk aver-
sion, and it is related to adverse health outcomes, including 
incident Alzheimer’s dementia and mortality; Boyle et al., 
2013; Stewart et al., 2018, 2019).

Assessment of Loneliness

We measured loneliness via an adapted version of the 
De Jong Gierveld Loneliness Scale (De Jong Gierveld & 
Kamphuls, 1985). We made three changes to the original 
11-item scale. First, because we were interested in emotional 
loneliness (i.e., a perceived lack of intimate relationships), 
we removed the five items pertaining to social loneliness 
(i.e., a perceived lack of a broader social network, such as 
friends and acquaintances). Second, to clarify item con-
tent, we combined two similar items into a single item, 
resulting in a five-item measure. Third, to improve sensi-
tivity, participants rated their agreement with each item on 
a five-point scale rather than dichotomously. Participants’ 
responses to each of the five items were averaged (range: 
1–5, with higher scores indicating greater loneliness). The 
original De Jong Gierveld Loneliness Scale is well validated 
(De Jong Gierveld & Kamphuls, 1985; De Jong Gierveld 
& Van Tilburg, 2010). The current version has satisfactory 
internal consistency (Cronbach’s α  = 0.75) and is associ-
ated with adverse cognitive outcomes in old age (e.g., ac-
celerated cognitive decline, incident Alzheimer’s dementia; 
Wilson et al., 2007).

Assessment of Cognition

Measures of global cognition and five specific cognitive 
domains were derived from participants’ performance 
on a 19-test neuropsychological battery (Bennett et al., 
2018; Wilson et  al., 2002). The five specific cognitive 
domains were as follows: (1) episodic memory (seven 
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) working memory (three tests: Digit 
Span subtests [forward and backward] of the Wechsler 
Memory Scale—Revised and Digit Ordering), (3) 
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semantic memory (three tests: Category Fluency, Boston 
Naming, and the National Adult Reading Test), (4) visu-
ospatial ability (two tests: Judgment of Line Orientation 
and Standard Progressive Matrices), and (5) perceptual 
speed (four tests: the oral version of the Symbol Digit 
Modalities Test, Number Comparison, Stroop Color 
Naming, and Stroop Word Reading). Participants’ raw 
scores on individual tests were converted to z scores 
using the baseline mean and standard deviation of the 
full MAP cohort. Global cognition was calculated for 
each participant by averaging the z scores from all 19 
tests and has good internal consistency (Cronbach’s 
α  =  0.89). The five specific cognitive domains, which 
were conceptually and empirically derived, were calcu-
lated by averaging the z scores from the tests in each 
cognitive domain (Wilson et al., 2002).

Assessment of Covariates

Age was based on participants’ date of birth and the 
date that they underwent the assessment of decision 
making. Sex and education (years of schooling) were 
self-reported at participants’ initial study evaluation. 
Depressive symptoms were measured via a modified ver-
sion of the 10-item Center for Epidemiological Studies 
Depression scale (Mohebbi et al., 2018). The only mod-
ification was that we removed the loneliness item (i.e., 
“I felt lonely”). The remaining nine items were read to 
participants, and participants were asked whether they 
experienced each symptom much of the time in the past 
week (range: 0–9, with higher scores indicating more de-
pressive symptoms). Social network size was measured 
via standard questions that assess the number of chil-
dren, family, and friends participants had seen at least 
once a month (Cornoni-Huntley, Brock, Ostfeld, Taylor, 
& Wallace, 1986). Chronic medical conditions were the 
total number of self-reported medical conditions, such as 
hypertension, diabetes, and cancer. Income was assessed 
by having participants choose from the following 10 
categories: (1) $0–$4,999, (2) $5,000–$9,999, (3) 
$10,000–$14,999, (4) $15,000–$19,999, (5) $20,000–
$24,999, (6) $25,000–$29,999, (7) $30,000–$34,999, 
(8) $35,000–$49,999, (9) $50,000–$74,999, and (10) 
>$75,000. We included depressive symptoms and so-
cial network size as covariates because they share sim-
ilar conceptual (i.e., emotional and social) features with 
loneliness that need to be taken into account (Beller & 
Wagner, 2018; Courtin & Knapp, 2017; Wilson et  al., 
2007), and we included medical conditions and income as 
covariates because they have been associated with lone-
liness and/or might play a role in shaping healthcare and 
financial decisions (Cheung, Wright-St Clair, Chacko, & 
Barak, 2019; Emerson & Jayawardhana, 2016; James, 
Boyle, Bennett, & Bennett, 2012; Macdonald, Nixon, & 
Deacon, 2018).

Statistical Analysis

Bivariate associations of loneliness, cognition, and 
covariates with decision making were initially examined 
via Pearson correlations, Spearman correlations, or t tests, 
as appropriate. Next, in a series of multivariable linear re-
gression models, we examined associations of loneliness, 
global cognition, and the interaction between loneliness 
and global cognition with decision making. Our initial 
model examined associations of loneliness and global cog-
nition with decision making after adjusting for age, sex, 
and education. We then added a term for the interaction 
of loneliness with global cognition to the model. The inter-
action tested our central hypothesis that the association of 
loneliness with decision making depends on level of global 
cognition. To address potential confounding by other 
factors, we conducted four additional models that sepa-
rately adjusted for depressive symptoms, social network 
size, medical conditions, and income. For each of these 
covariates, we adjusted for the covariate and the interac-
tion of the covariate with global cognition. We adjusted 
for the latter because the relation of covariates with de-
cision making might depend on global cognition, and we 
wanted to ensure that these interactions did not account 
for the interaction of loneliness with global cognition. In 
secondary analyses, we examined whether loneliness was 
associated with decision making via the five specific cog-
nitive domains. To do this, we substituted global cognition 
with the cognitive domain under investigation and reran 
the above regression models (this was done separately for 
each of the five cognitive domains).

Results
The mean age of participants was 81.0  years (SD  =  7.5, 
range: 58.8–100.8), and the mean score on the Mini-Mental 
State Examination was 28.3 (SD  =  1.7, range: 17–30). 
Additional descriptive information is displayed in Table 1. 
In bivariate analyses, education, cognitive measures, social 
network size, and income were positively correlated with 
decision making, and age, loneliness, depressive symptoms, 
and medical conditions were negatively correlated with de-
cision making (Table 1). Women scored lower on the deci-
sion-making measure than men (Mwomen = 7.7, SDwomen = 2.7; 
Mmen = 8.7, SDmen = 2.4, t = −5.0, p < .001).

Decision Making as a Function of Loneliness, 
Cognition, and the Interaction of Loneliness With 
Cognition

We initially examined associations of loneliness and 
global cognition with decision making in a linear regres-
sion model that adjusted for age, sex, and education. We 
found that lower global cognition was associated with 
poorer decision making (B = 2.43, SE = 0.14, p < .001). 
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The regression coefficient for the relation of loneliness 
with decision making was negative but not significant 
(B = −0.04, SE = 0.11, p = .72). Next, to test our central 
hypothesis that the association of loneliness with decision 
making depends on the level of global cognition, we added 

a term for the interaction of loneliness with global cogni-
tion to the model. The interaction was significant (B = 0.44, 
SE = 0.20, p = .03; Table 2, Model A), such that the delete-
rious effect of loneliness on decision making was strongest 
among those with lower global cognition. To contextualize 
this interaction, for participants with average global cog-
nition (50th percentile), a one-point increase in loneliness 
only corresponded to a 0.02-point reduction in decision 
making. By contrast, for participants with low global cog-
nition (10th percentile), a one-point increase in loneliness 
corresponded to a 0.35-point reduction in decision making 
(Figure  1). This interaction persisted in separate models 
that additionally adjusted for depressive symptoms, social 
network size, medical conditions, and income (Table 2; for 
full regression results, please see Supplementary Table S1).

In secondary analyses examining the interaction of lone-
liness with the five specific cognitive domains, the only sig-
nificant interaction was between loneliness and working 
memory with decision making (B  =  0.35, SE  =  0.15, 
p = .02). Specifically, the relation of loneliness with poorer 
decision making was more robust when working memory 
was low. This interaction persisted in separate models that 
additionally adjusted for depressive symptoms (B = 0.42, 
SE = 0.16, p = .01), social network size (B = 0.39, SE = 0.16, 
p = .01), medical conditions (B = 0.36, SE = 0.15, p = .02), 
and income (B = 0.36, SE = 0.16, p = .02; for full regression 
results, please see Supplementary Table S2).

Discussion and Implications
The central hypothesis of this study was that loneliness is 
associated with healthcare and financial decision making 

Table 1.  Descriptive Characteristics of the Group and 
Bivariate Associations With Decision Making

Characteristic M (SD) or percent r (p value)

Age 81.0 (7.5) −0.31 (<.001)
Female 75.9% −5.0 (<.001)b

Education 15.6 (3.1) 0.36 (<.001)
MMSE 28.3 (1.7) 0.40 (<.001)
Decision making 8.0 (2.6) —
Loneliness 2.2 (0.6) −0.18 (<.001)
Global cognition 0.2 (0.5) 0.57 (<.001)
Episodic memory 0.3 (0.6) 0.34 (<.001)
Working memory 0.1 (0.7) 0.36 (<.001)
Semantic memory 0.2 (0.6) 0.49 (<.001)
Visuospatial ability 0.2 (0.8) 0.45 (<.001)
Perceptual speed 0.2 (0.8) 0.55 (<.001)
Depressive symptoms 0 (0–1)a −0.10 (<.001)c

Social network size 6 (3–9)a 0.08 (.007)c

Medical conditions 1.7 (1.1) −0.14 (<.001)
Income 7.5 (2.4) 0.28 (<.001)

Notes: Descriptive characteristics are mean (standard deviation) unless other-
wise indicated. Correlation values are Pearson correlation coefficient (p value) 
unless otherwise indicated. MMSE = Mini-Mental State Examination.
aMedian (interquartile range).
bt value (p value).
cSpearman correlation coefficient (p value).

Table 2.  Associations of Decision Making With Loneliness, Global Cognition, and the Interaction of Loneliness With Global 
Cognition

Model Model term Unstandardized B (SE) p

A Loneliness −0.14 (0.12) .25
Global cognition 2.33 (0.15) <.001
Loneliness × global cognition 0.44 (0.20) .03

B Loneliness −0.12 (0.13) .34
Global cognition 2.39 (0.16) <.001
Loneliness × global cognition 0.50 (0.22) .03

C Loneliness −0.12 (0.12) .33
Global cognition 2.33 (0.15) <.001
Loneliness × global cognition 0.44 (0.21) .03

D Loneliness −0.12 (0.12) .30
Global cognition 2.07 (0.22) <.001
Loneliness × global cognition 0.42 (0.20) .04

E Loneliness −0.11 (0.12) .38
Global cognition 2.22 (0.15) <.001
Loneliness × global cognition 0.41 (0.21) .05

Notes: Model A adjusted for age, sex, and education (core model). Model B additionally adjusted for depressive symptoms and the interaction of depressive 
symptoms with global cognition. Model C additionally adjusted for social network size and the interaction of social network size with global cognition. Model D 
additionally adjusted for medical conditions and the interaction of medical conditions with global cognition. Model E additionally adjusted for income and the 
interaction of income with global cognition. SE = standard error.
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via its interaction with global cognition. Our results were 
supportive. In a linear regression model adjusted for age, 
sex, and education, global cognition was associated with 
decision making but loneliness was not. Critically, how-
ever, the interaction between loneliness and global cogni-
tion with decision making was significant, such that the 
detrimental effect of loneliness on decision making was 
strongest among those with lower global cognition. This 
interaction persisted after further adjusting for depressive 
symptoms, social network size, medical conditions, and in-
come. Secondary analyses examining the five specific cog-
nitive domains revealed an interaction between loneliness 
and working memory with decision making. These findings 
suggest that loneliness compromises decision making 
among older adults with lower global cognition and, more 
specifically, lower working memory. They also raise pos-
sible mechanisms linking loneliness to complex decision 
making and have implications pertaining to how loneliness 
might be incorporated into interventions aiming to bolster 
healthcare and financial decision making.

While it has been theorized that social connectedness 
interplays with other relevant factors to affect healthcare 
and financial decision making in old age (Spreng et  al., 
2016), we are only aware of one study examining this 
issue. Beach and colleagues (2018) reported that the rela-
tionship of lower perceived social support with financial 
exploitation was stronger among older adults with larger 
social networks. This finding supports a “quality not quan-
tity” maxim regarding social connections and decision 
making, and the current interaction of loneliness with cog-
nition, which persisted beyond social network size, further 
underscores the importance of quality social connections 
(or lack thereof) to decision making. More broadly, the 
present study justifies additional study of interactions be-
tween cognition and other social or contextual factors 
with healthcare and financial decision making. We suspect 
that such interactions exist because cognition is central 
to decision making but declines even among older adults 

without significant cognitive impairment (Sperling et  al., 
2011). Thus, as cognition diminishes, other resources or 
vulnerabilities might move toward the forefront of deci-
sion making. Conversely, social connectedness might play 
a lesser role among older adults whose decision making is 
dominated by strong cognitive abilities. If borne out, this 
would help explain why associations of social connected-
ness with decision making tend to be modest among older 
adults in general (Acierno et al., 2010; James et al., 2014; 
Lichtenberg et al., 2013; Liu et al., 2017).

Although this study does not elucidate the mechanism or 
mechanisms underlying the interaction between loneliness 
and cognition with decision making, a couple of possibilities 
warrant discussion. One is that lonely older adults have less 
social capital available, and this detrimentally affects decision 
making among those with lower cognition. While possible, 
one issue with this explanation is that we used a performance-
based measure of healthcare and financial decision making, 
whereas most prior studies examined self-reported finan-
cial exploitation. Performance-based measures have several 
advantages (e.g., they provide highly granular information 
and avoid underreporting of poor decisions due to stigma; 
Ghesquiere, McAfee, & Burnett, 2019; Lichtenberg, Campbell, 
Hall, & Gross, 2020; Marson, 2015), but they do not reflect 
individuals’ social milieu in the way that self-reported financial 
exploitation does (DeLiema, 2018; DeLiema, Yon, & Wilber, 
2016). Thus, whereas it makes intuitive sense that loneliness 
and low social capital would increase the risk of financial ex-
ploitation, it is not entirely clear how these factors would di-
rectly influence performance on the current decision-making 
measure.

A second possible explanation is that loneliness 
decreases older adults’ capacity to leverage compensa-
tory resources in the face of accumulating age-related 
neuropathologies and cognitive loss. Such compensation is 
likely critical in aging because healthcare and financial de-
cision making draws upon varied resources in addition to 
cognition, particularly domain-specific health and financial 
literacy and numeracy (Boyle, Yu, Buchman, & Bennett, 
2012; Chin et al., 2017; Li et al., 2013; Lichtenberg et al., 
2020; Stewart et al., 2018), and these other resources might 
be enlisted to offset the detrimental effect of age-related 
cognitive decline on decision making. This notion is akin 
to brain or cognitive reserve (Stern, 2017), except here re-
serve is in reference to decision making. Notably, animal 
studies have associated social isolation with neurobiolog-
ical changes that might lessen brain reserve (e.g., reduced 
neurogenesis and brain-derived neurotrophic factor in the 
hippocampus; Cacioppo et al., 2014). Also, we previously 
associated loneliness with adverse cognitive outcomes in 
old age but not Alzheimer’s disease pathology or cerebral 
infarctions, suggesting that loneliness depletes cognitive re-
serve (Wilson et al., 2007). The current findings align with 
this literature because reduced reserve due to loneliness 
should detrimentally affect decision making when compen-
satory processes are needed, namely, when cognition is low.

Figure 1.  Association of loneliness with decision making at the 10th, 
50th, and 90th percentiles of global cognition, with 95% confidence 
bands, adjusted for age, sex, and education.
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Another, complimentary explanation of the current 
findings is that loneliness skews information processing 
in a manner that is ill-fitted for healthcare and financial 
decision making. This idea stems from dual-processing 
theory, which posits a rapid mode of decision making that 
supports intuitive-based judgments (Type 1 processing) 
and an analytic mode of decision making specifically 
linked to working memory (Type 2 processing; Evans & 
Stanovich, 2013; Sanfey & Chang, 2008). While analytic 
Type 2 processing is likely a much better fit for com-
plex healthcare and financial decision making, loneliness 
has been shown to decrease self-regulation and increase 
prepotent responding (Baumeister et al., 2005; Cacioppo 
et al., 2000) and thus should skew decision making to-
ward intuitive-based Type 1 processing (Cacioppo & 
Hawkley, 2009). The present findings may suggest that 
this skewing is detrimental to complex decision making 
when cognition is low. That is, lonely older adults with 
weaker cognitive abilities—weaker working memory in 
particular—might be especially reliant on intuitive-based 
Type 1 processing, which is maladaptive to healthcare 
and financial decision making.

Regarding policy and program intervention, this study 
raises some interesting avenues worth consideration. One 
is that an assessment of loneliness could be used to stratify 
risk of poor decision making among older adults who 
are already vulnerable due to low cognition. This infor-
mation could then be used to prioritize the deployment of 
interventions to those most in need. Our findings also could 
be used to determine when loneliness, a modifiable factor, 
should be a focus of decision-making interventions. If cog-
nition is high, then a loneliness intervention would not be 
indicated from a decision-making perspective even if the 
individual is lonely. On the contrary, if cognition is low and 
loneliness is high, then a loneliness intervention would be 
indicated. Interestingly, cognitive-behavioral interventions 
are particularly efficacious in reducing loneliness (Masi, 
Chen, Hawkley, & Cacioppo, 2011). These interventions 
teach individuals to identify and challenge maladap-
tive automatic thoughts about social situations through 
an objective analysis of the situation. In dual-processing 
parlance, this means learning to supplant intuitive-based 
Type 1 processing with analytic-based Type 2 processing. 
Given the potential importance of this shift in processing, 
cognitive-behavioral interventions for loneliness might be 
especially well suited to bolster healthcare and financial 
decision making.

This study has strengths and limitations. Its strengths 
include a large group of well-characterized, community-
dwelling older adults and the use of established measures 
of loneliness, cognition, and healthcare and financial de-
cision making. We also adjusted for depressive symptoms, 
social network size, medical conditions, and income, 
which increases confidence in our findings. A  limitation 
is that our group of participants was fairly homogenous 
in terms of race and education (93% of participants 

were non-Hispanic White; years of schooling: M = 15.6, 
SD  =  3.1). We are collecting decision-making data 
among more diverse groups of older adults and will in-
vestigate generalization of the current results in future 
work. Another limitation is that the present analyses are 
cross-sectional and do not establish the causal effects of 
loneliness and cognition on decision making. Longitudinal 
data collection in MAP is ongoing, and once sufficient 
data have amassed, we will examine whether the inter-
action of loneliness with low cognition is associated with 
subsequent decline in decision making. Additional work 
also is needed to determine whether other specific cogni-
tive abilities, particularly reasoning and problem solving—
which are often subsumed with working memory under 
executive functioning—interact with loneliness in relation 
to decision making.

Other research questions stimulated by the current work 
pertain to the intersection of loneliness with brain/cognitive 
reserve and dual-processing theory. For example, if lone-
liness hinders the recruitment of compensatory processes 
and/or skews decision making toward rapid, intuitive-based 
Type 1 processing, then lonely older adults with weaker 
cognitive abilities should not only make worse health-
care and financial decisions (as demonstrated here), they 
also might make these decisions impulsively (i.e., quickly). 
Similarly, healthcare and financial decision making among 
lonely older adults with weaker cognitive abilities should 
be less reliant on brain systems implicated in compensa-
tory processes (e.g., working memory networks involving 
the dorsolateral prefrontal cortex) and more reliant on 
brain systems implicated in Type 1 processing (e.g., reward 
circuits involving the ventral striatum; Cacioppo, Norris, 
Decety, Monteleone, & Nusbaum, 2009; Cacioppo et al., 
2014; Powers, Wagner, Norris, & Heatherton, 2013; Sanfey 
& Chang, 2008). We already collect response time on our 
decision-making measure and have neuroimaging for many 
participants and thus can examine these hypotheses in fu-
ture research. This work has the potential to clarify why 
loneliness interacts with cognition to affect healthcare and 
financial decision making and further inform the design of 
interventions that support decision making in the face of 
age-related cognitive decline.
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