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Abstract

Objectives: Using data from a large random sample of U.S. older adults (N = 7982), the effect of loneliness and social
isolation on all-cause mortality was examined considering their separate and combined effects. Methods: The UCLA-3
Loneliness Scale and the Social Network Index (SNI) were used to define loneliness and social isolation. Cox pro-
portional hazards regression models were performed. Results: Among study participants, there were 548 deaths. In
separate, adjusted models, loneliness (severe and moderate) and social isolation (limited and moderate social network)
were both associated with all-cause mortality. When modeled together, social isolation (limited and moderate social
network) along with severe loneliness remained significantly associated with mortality. Discussion: Results dem-
onstrate that both loneliness and social isolation contribute to greater risk of mortality within our population of older
adults. As the COVID-19 pandemic continues, loneliness and social isolation should be targeted safely in efforts to
reduce mortality risk among older adults.
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Reports from various studies indicate up to 55% of older
adults age 65 years or older in the U.S. report some degree of
loneliness (Musich et al., 2015; Perissinotto et al. 2012).
Similarly, 20% to 40% of older adult populations age
60 years and older in the U.S. and elsewhere are socially
isolated (Cudjoe et al., 2020; MacLeod et al., 2018). Many
healthcare experts acknowledge that older adults comprise
a segment of the population that is especially vulnerable to
social isolation during the COVID-19 pandemic, potentially
due to pre-existing health conditions that could be exac-
erbated as a result of increased loneliness and limited social
activities (Berg-Weger & Morley, 2020; Holt-Lunstad,
2020; Wu, 2020).

Evidence for the impact of loneliness, social isolation, and
other aspects of social connection on health outcomes has
been well documented in the literature over the years
(NASEM 2020; Musich et al., 2015; MacLeod et al., 2018;
Barnes et al., 2021). For instance, both have been in-
dependently associated with negative physical and mental
health outcomes later in life including higher rates of
depression and cognitive decline (Beutel et al., 2017,
Drageset et al., 2013; Holt-Lunstad et al., 2010; Holt-
Lunstad et al. 2015; Holt-Lunstad et al. 2017; IOM,
2014; Kelly et al., 2017; Kuiper et al., 2015; Luo &
Waite., 2014; Musich et al., 2015; Ong et al., 2016;
Penninkilampi et al., 2018; Perissinotto et al. 2012; Rico-
Uribe et al., 2018). In addition, loneliness has shown
independent associations with depression, poor sleep,
hypertension, and many other poor health outcomes
(Hackett et al., 2012; Hawkley et al., 2010; MacLeod et al.,
2018; Musich et al., 2015; Perissinotto et al. 2012; Steptoe
et al., 2004). Meanwhile, social isolation has been asso-
ciated with increased cardiovascular disease risk, in-
flammatory processes, increased dementia risk, disability,
cognitive decline, and reduced quality of life (QOL) in
independent analyses (Barth et al., 2010; Bassuk et al.,
1999; Grant et al., 2009; Heffner et al., 2011; Shankar
etal., 2011; Steptoe et al., 2013). Finally, both have shown
significant associations with mortality, with social iso-
lation typically regarded as the strongest indicator of the
two constructs (Steptoe et al., 2013). However, limited
research has explored the effects on mortality of loneliness
and social isolation in combination.

Studies examining the potential relationship between
social connection and mortality began decades ago, with
researchers focused on measures such as presence, extent,
and types of social ties and relationships (NASEM 2020).
These measures, individually and in combination, were
shown to be significantly predictive of mortality, even
after controlling for many other factors (NASEM 2020).
One such study (1979) showed four factors in combi-
nation predicted mortality (e.g., marital status, frequency
of contacts with other friends and relatives, membership
and frequency of participation in voluntary organizations,
and frequency of attendance at religious services)

(Berkman & Syme, 1979). In fact, by combining the four
factors into a social network index, a calculated relative
risk for all-cause mortality was approximately two-fold
for the socially isolated participants versus the more
socially integrated group. Thus, socially isolated partic-
ipants were twice as likely to die as those who were more
socially integrated (Berkman & Syme, 1979; NASEM
2020).

Further evidence to support this finding includes a com-
prehensive meta-analysis by Holt-Lunstad et al. (2010) en-
compassing 148 studies that evaluated many measures of
social connection. In this analysis, overall results demon-
strated that participants with stronger social connections had
greater odds of survival (Holt-Lunstad et al., 2010). In ad-
dition, other studies have shown similar findings indicating
that the odds of mortality decrease with stronger indicators of
social connection (Holt-Lunstad et al., 2015; Luo et al., 2012;
Rico-Uribe et al., 2018; Shor & Roelfs, 2015; Tanskanen &
Anttila, 2016). However, although evidence between lone-
liness and increased risk of mortality exist (Drageset et al.,
2013; Holt-Lunstad et al., 2015; Luo & Waite, 2014,
Perissinotto et al. 2012; Rico-Uribe et al., 2018), the pre-
dictive effect of loneliness on mortality (independent of
depression) appears to be weaker, if not to a lesser extent than
that of social isolation (NASEM 2020).

Although various research studies have examined the risk
of mortality in relation to loneliness, social isolation, and
other social connection constructs, most have examined these
relationships separately. Only a limited number of studies
have examined both loneliness and social isolation within the
same sample; similarly, current research lacks evidence on the
combined impact of these two constructs in the same analysis.
The most well-known study by Steptoe et al. (2013) in a large
national sample (z = 6500) in the United Kingdom found that
both social isolation and loneliness were associated with
mortality when considered independently and with limited
covariates. However, loneliness was not independent of
demographic factors such as age or health status and did not
increase the risk associated with social isolation. Only social
isolation remained significantly associated with mortality
after controlling for multiple factors (Steptoe et al., 2013).
Elsewhere, other research supports this finding, demon-
strating that social isolation has more influence on the risk for
mortality even when adjusting for loneliness and other risk
factors, although the same is not true for loneliness (Beller &
Wagner, 2018; Hakulinen et al., 2018; Ong et al., 2016).
These studies have been primarily conducted in countries
such as the United Kingdom and Germany; however, no large
study has been performed in a large sample of adults in the
U.S. examining the combined impact of loneliness and social
isolation on mortality. Therefore, the current study adds
unique knowledge to the literature by examining the impacts
of loneliness and social isolation in a large sample of U.S.
older adults, as well as by describing deaths associated with
COVID-19 during the study period.
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Statement of Purpose

The primary purpose of this study was to examine and de-
scribe the separate and combined effects of loneliness and
social isolation on all-cause mortality in a large sample of
U.S. older adults. Based on the previous literature, we
hypothesize that loneliness and social isolation in combi-
nation will be associated with an increased risk for mortality
due to various causes, with social isolation potentially the
strongest indicator of all-cause mortality as compared to
loneliness. This analysis is unique because there are cur-
rently no major studies examining both loneliness and social
isolation and their combined impact on mortality in a large
sample of U.S. older adults. Furthermore, considering
growing concerns about the social connections of older
individuals especially in the context of COVID-19 re-
strictions, and how those connections impact health out-
comes, renewed focus on the combined effects of loneliness
and social isolation is warranted. The current study may help
to identify potential risk factors and points of intervention to
better serve older adults and reduce loneliness, social iso-
lation, and related risk of mortality in this vulnerable
population.

Methods
Study Participants

Approximately 5 million individuals are covered by an
AARP® Medicare Supplement Plan from UnitedHealthcare
Insurance Company or an affiliate (collectively “Uni-
tedHealthcare”), herein referred to as AARP Medicare
Supplement insureds. These plans are offered in all 50 states,
Washington DC, and various US territories.

In 2018 and 2019, random samples of AARP Medicare
Supplement insureds, 65 years or older, with 12 months of
continuous coverage, were surveyed as a larger research
effort to improve customer experience. Surveys were ad-
ministered from June through August of each year in which
16,000 AARP Medicare Supplement insureds (per year) were
mailed surveys using a nationally randomized methodology.
In total, 8672 participants completed surveys (4696 re-
spondents in 2018 and 3976 respondents in 2019), an overall
27% response rate. After accounting for missed eligibility
(n=19), missing/incomplete survey responses (n = 649), and
deaths prior to follow-up periods (n = 22), 7982 participants
were included in this study. This study was approved by the
New England Institutional Review Board.

Survey and Data Collection

Surveys were developed by UnitedHealthcare to assess
customer experience and aspects of health including psy-
chosocial and wellness constructs on a yearly basis. For this
study, measures of loneliness and social networks (an

indicator of social isolation) were examined in relation to
several other survey components (e.g., quality of life), and
administrative and medical claims data.

Demographics and Socioeconomic Factors

Demographic factors included age and gender; socioeco-
nomic indicators were based on zip codes. Age groups were
defined as 64-69, 70-74, 75-79, 80-84, and > 85 years.
Geographic regions (Northeast, South, Midwest, and West),
Rural Urban Commuting Area (e.g., urban, suburban, and
rural), and low, medium, and high minority areas were ge-
ocoded from respondents’ zip codes. Survey respondents’
medium household income designation (low, medium, or
high) was also assessed.

Health Status

Medical claims data were used to describe health status using
the Charlson Comorbidity Index (CCI) (Charlson et al., 1987,
Klabunde et al., 2007; Sundararajan et al., 2004) and Hier-
archical Condition Category (HCC) scores (McCall &
Cromwell, 2011; Pope et al., 2011). The CCI focuses on
the presence of specific comorbid conditions, which are used
to calculate a health index. Higher CCI scores indicate
a greater number of comorbidities and poorer overall health
status. Similarly, the HCC score is used by Centers for
Medicare & Medicaid Services (CMS) to risk-adjust medical
payments across various medical plans according to the
health status of the different insured populations. Hierarchical
Condition Category scores can be used as a surrogate measure
of the health status of selected subgroups in Medicare
populations. Hierarchical Condition Category subgroups
were defined as follows: HCC scores < 0.5; HCC scores 0.5
to < 1.2; HCC scores 1.2 to <2.8, and HCC scores > 2.8, with
higher scores indicating poorer health status.

Loneliness

Loneliness was captured using the 3-item Revised University
of California, Los Angeles

(UCLA-3) Loneliness Scale (Hughes et al., 2004). The
UCLA-3 asks how often respondents feel: 1) left out, 2) lack
of companionship, and 3) isolated from others. For each item,
possible responses were: “never or hardly ever” (3 points),
“some of the time” (2 points), and “often” (1 point). Re-
sponses were then reverse-coded and summed to a score
ranging from 3 to 9, with higher scores indicating greater
loneliness. Cronbach’s a for this measure was 0.73. For the
purpose of this study, we classified participants into three
categories based on their score: 3 = no loneliness; 4—
5=moderate loneliness; 6—9=severe loneliness. Categories
have been used in other studies to examine mortality and
other health outcomes (Steptoe et al., 2013; NASEM 2020).
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Social Isolation

Social isolation was based on questions from an adapted
Social Network Index (SNI) (Musich et al., 2019), which
counts the number of social connections. Specifically, five
questions were used to assess SNI: 1) In a typical week, how
many times do you talk on the telephone with family, friends,
or neighbors? 2) In a typical week, how often do you get
together with friends or relatives, such as going out together
or visiting in each other’s homes? 3) How often do you attend
church or religious services or activities of your religious
organization (per month)? 4) How often do you attend
meetings of the club or organizations you belong to (per
month)? and 5) Are you married or living together with
someone in a partnership? Responses to questions 1-4 were
scored 0 times=0, 1-2 times=1, 3—4 times=2, and 5 or more
times=3. Responses to married or living together were scored
yes=1 and no=0. All responses were summed for a score
ranging from 0-13, with higher scores indicating greater
social diversity, and lower scores indicating greater social
isolation. Categories of social networks were based on the
SNI score: 0—4 represented a “limited” social network, 5—7
a “medium” social network, and > 8 a “diverse” social
network (Aung et al., 2016; Musich et al., 2019).

Mortality Data

The primary outcome of interest in this study was all-cause
mortality, which was determined from mortality data from the
UnitedHealthcare membership repository. The study assessed
all-cause mortality between June 2018 and May 2021, and
COVID-19 related mortality in 2020-2021. The date of death
was extracted for each participant from the repository. Sur-
vival time was calculated as the number of days from study
index date of June 1, 2018 and the date of death. In addition to
all-cause mortality, we further assessed COVID-19 related
deaths that occurred between January 1, 2020 and May 31,
2021. COVID-19 deaths were based on ICD-10 diagnosis
codes from medical claims data, which included the fol-
lowing: U.071, B.9721, B.342, B.9729, Z.03818, Z.20828,
Z.1159, 9721, .1152,72.20822,7.8616,J.1282 (Centers for
Disease Control and Prevention (CDC), 2021; Gundlapalli
et al., 2021). Overall, the mortality rate was 6.9% (n = 548),
which consisted of those who had died between the time of
the index date and study end date.

Statistical Analyses

This analysis involved comparisons between survey partic-
ipants who died versus those who survived after participating
in the survey. Prior to initiating primary analyses, survey
respondents and non-respondents were assessed to account
for any potential selection bias; however, no significant
differences in characteristics emerged. Basic summary sta-
tistics and bivariate comparison between groups were

performed (Table 1). Descriptive statistics included values
and distributions for sociodemographic variables, health
status, and loneliness and social isolation designations. Next,
Cox Proportional Hazards regression models were performed
to estimate the hazard ratios (HRs) of all-cause mortality and
95% Cls associated with loneliness and social isolation,
respectively. No loneliness and least isolated categories were
used as the reference groups. Survival time was measured in
months from the end of survey period (July 31 of each survey
year) to the date of death or end of study period, which was
May 31, 2021. Multiple models were assessed adjusting for
various socio-demographic characteristics and health status.
Potential confounders addressed included age, education,
household income, gender, census geographic region, and
rural/urban location of residence. Potential confounders of
health status/health burden included CCI and HCC scores.

Final results presented two types of models (Table 2). In
Model A, we separately examined the association between
loneliness with all-cause mortality, as well as social isolation
with all-cause mortality. In the loneliness model, severe
loneliness and moderate loneliness were included, with no
loneliness used as the referent group. For social isolation, we
included limited social network, moderate social network,
and diverse social network as the reference group. In Model
B, we jointly assessed both loneliness and social isolation. We
included loneliness (severe, moderate) and social isolation
(diverse, moderate), along with controls to assess their as-
sociation with all-cause mortality. Violations of the pro-
portional hazard assumption that remained constant over time
were tested with the Gramsch and Therneau test of the
Schoenfield residuals (Grambsch & Therneau, 1994). Such
violations were resolved by re-parameterization of variables
and splitting the period of risk appropriately. All analyses
were completed using SAS Enterprise Guide Version 7.1
(SAS Institute Inc, Cary, NC, USA).

Results

Our study population included 7982 older adults over 65 who
were randomly sampled from eligible AARP Medicare
Supplement insureds. Descriptive statistics assessing differ-
ences between the participants who died (n = 548) and those
who survived (n = 7434) are presented in Table 1. Generally,
participants who died were older, male, and less healthy as
compared to those participants who survived. Specifically,
48.8% of participants who died were 85 years or older as
compared to the group who survived (15.4% > 85 years).
Additionally, 52.6% were male among those who died as
compared to 43.8% who survived. Twenty-four percent of
participants who died had HCC scores of 2.80 or greater and
34% had CCI scores of 5 or greater.

Severe loneliness (30.3%; n = 166 vs. 18.7%; n = 1389)
and limited social network (44.9%; n = 246 vs. 28.6%; n =
2123) was higher in participants who died as compared to
those who survived. Moderate loneliness (29.0%; n = 159 vs.
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Table |. Socio-Demographics, Health Characteristics, and Mortality in a Large Sample of Older Adults (N=7982).

Total (N = 7982) Died (n = 548) Survived (n = 7434)
N % n % n % p-value®
Age (in years)
65-69 1431 17.9 30 5.5 1401 18.8 <0.001
70-74 2118 26.5 71 13.0 2047 27.5
75-79 1763 22.1 92 16.8 1671 225
80-84 1334 16.7 97 17.7 1237 16.6
>85 1336 16.7 258 47.1 1078 14.5
Gender
Male 3533 45.0 272 49.6 3261 43.9 0.002
Female 4449 55.0 276 50.4 4173 56.1
Minority (proxy by zip code)
Low 4292 53.8 310 56.6 3982 53.6 0.370
Medium 3435 43.0 223 40.7 3213 432
High 255 32 15 27 240 32
Median household income (proxy by zip code)
Low 1183 14.8 100 18.2 1083 14.6 0.05
Medium 2965 37.1 204 372 2761 37.1
High 3834 48.0 244 44.5 3590 48.3
Region
Northeast 1953 24.5 160 29.2 1793 24.1 0.00
Midwest 1572 19.7 110 20.1 1462 19.7
South 2776 34.8 189 345 2587 34.8
West 1681 21.1 89 16.2 1592 21.4
Rural urban commuting area
Urban 5615 70.3 371 67.7 5244 70.5 0.37
Suburban 1290 16.2 97 17.7 1193 16.0
Rural 1077 13.5 90 16.4 997 13.4
HCC score
<0.50 1865 234 22 4.0 1844 248 <0.001
0.50 to < 1.20 3523 44.1 146 26.6 3378 454
1.20 to < 2.80 2082 26.1 247 45.1 1833 247
>2.80 512 6.4 133 243 379 5.1
Charlson Comorbidity Score
No comorbidity 2885 36.1 62 1.3 2823 38.0 <0.001
CCl score (1-2) 2789 34.9 157 28.6 2632 354
CCl score (3-4) 1326 16.6 141 25.7 1185 15.9
CCl score (>5) 982 12.3 188 343 794 10.7
Loneliness (UCLA-3)
No loneliness 4448 55.7 223 40.7 4224 56.8 <0.001
Moderate loneliness 1977 24.8 159 29.0 1818 245
Severe loneliness 1557 19.5 166 30.3 1389 18.7
Social isolation (SNI)
Limited social network 2371 29.7 246 44.9 2123 28.6 <0.001
Moderate social network 3458 43.3 222 40.5 3235 43.5
Diverse social network 2153 27.0 80 14.6 2076 27.9

Abbreviations: HCC; Hierarchical Condition Category, CCl; Charlson Comorbidity Index, SNI; Social Network Index.
?Chi-square test for categorical variables, significance at p-value <0.05.

24.5%; n=1818) was also higher in the participants who died
as compared to survivors, while the number of participants
with a diverse social network was much higher in those who
survived (27.9%; n = 2076 vs. 14.6%; n = 80).

Multiple Cox Proportional Hazard models were conducted

to predict mortality using each construct independently and
then in combination (Table 2). Model A shows the constructs
independently, while Model B shows them modeled together.
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Table 2. Association Between Loneliness, Social Isolation, and Mortality in a Large Sample of Older Adults (N = 7982).

Model A (Separately)

Model B (Together)

95% ClI 95% Cl
Hazard Ratio p-value Hazard Ratio p-value
Lower Upper Lower Upper
Moderate loneliness 1.33 1.09 1.63 0.006 1.22 0.99 1.50 0.061
Severe loneliness 1.57 1.28 293 <0.001 1.31 1.06 1.62 0.011
Moderate social network 1.70 1.32 2.20 <.0001 1.64 1.27 2.12 0.000
Limited social network 2.47 1.91 3.18 <0.001 2.28 1.76 2.96 <0.001

Note. Cox Proportional Hazard Regression Models.

Model A: Each construct modeled separately adjusted for socio-demographics and health status.
Model B: Constructs modeled together adjusted for socio-demographics and health status.

Reference groups: No Loneliness and Diverse Social Network.

Table 3. COVID-19 Related Diagnoses and Deaths in a Large Sample of Older Adults (N=548).

ICD-10 N out of Total % out of Total
Code Diagnosis and Description Deaths® Deaths
uo71 COVID-19 50 9.1
B9721 SARS-associated coronavirus as the cause of diseases classified elsewhere | 0.2
B342 Coronavirus infection, unspecified 4 0.7
B9729 Other coronavirus as the cause of diseases classified elsewhere 3 0.5
703818 Encounter for observation for suspected exposure to other biological agents ruled out; 17 3.1
note: If the patient is asymptomatic and there is possible exposure to COVID-19
720828 Contact w and exposure to viral communicable diseases; contact with and (suspected) 66 12.0
exposure to COVID-19 (per CDC)
Z1159 Encounter for screening for other viral diseases 31 5.7
B9721 SARS-associated coronavirus causing disease | 0.2
Z1152 Encounter for screening for COVID-19 | 0.2
720822 Contact with and (suspected) exposure to COVID-19 I 2.0
78616 Personal history of COVID-19 0 0.0
J1282 Pneumonia due to coronavirus disease Il 2.0

*Multiple ICD-codes could be associated with a single death. Thus, counts are not mutually exclusive.

In Model A, both severe loneliness (HR = 1.57, CI: 1.28—
2.93; p < 0.001) and moderate loneliness (HR = 1.33, CI:
1.09-1.63; p = 0.006) were significantly associated with
mortality. In addition, Model A also shows both limited
(HR =247, CI: 1.91-3.18; p < 0.001) and moderate social
isolation (HR = 1.70, CL: 1.32-2.20; p < 0.001) as in-
dependent predictors of mortality.

In Model B, in which both constructs are modeled to-
gether, limited social network (HR =2.28, CI: 1.76-2.96; p <
0.001), moderate social network (HR = 1.64, CI: 1.27-2.12;
p <0.001), and severe loneliness (HR = 1.31, CI: 1.06—1.62;
p =0.011) were all significantly associated with an increased
risk of all-cause mortality. Moderate loneliness (HR = 1.22,
CI: 0.99-1.50; p = 0.061) was marginally associated with an
increased risk of all-cause mortality.

Finally, based on the events of the COVID-19 pandemic,
COVID-19 related diagnoses and deaths are reported in
Table 3. Specifically, there were 50 COVID-19 deaths based
on ICD-10 code U071, which were potentially associated

with 9.1% of all deaths in our study population. However, the
number could be higher when considering any suspicion of
a coronavirus infection, and/or contact or exposure to
COVID-19 as reported in Table 3. Based on the limited
number of diagnoses of COVID-19, further analyses specific
to COVID-19 were not attainable.

Discussion

The purpose of this study was to examine and describe the
separate and combined effects of loneliness and social iso-
lation on all-cause mortality in a large sample of U.S. older
adults. Greater all-cause mortality risks were observed among
participants experiencing either loneliness or social isolation.
Specifically, moderate, and severe loneliness and moderate
and limited social networks were both associated with all-
cause mortality in separate, adjusted Cox regression models.
When modeled together, severe loneliness and limited and
moderate social networks remained significantly associated
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with mortality, with limited social networks demonstrating
twice the risk of all-cause mortality as compared to those with
a diverse social network. These findings are consistent with
previous research including a 2013 study demonstrating that
social isolation was the stronger predictor of all-cause
mortality risk in older adults as compared to loneliness
(Steptoe et al., 2013). However, in this study, severe lone-
liness remained significant after controlling for both con-
structs in the same model along with other covariates. This
result signals that it is important for interventions targeting
social connection to consider both the loneliness and social
isolation components in order to prevent mortality in older
adults.

The findings of this study contribute to the limited number
of studies that have identified social isolation as a strong
contributor to increased risk of mortality when adjusting for
loneliness; however, the full impact of loneliness is still not
clear. In a large sample of middle-aged and older adults in
Germany, Beller and Wagner found an interaction between
loneliness and social isolation. The higher the social isolation,
the larger the effect of loneliness on mortality; this in turn led
to higher levels of loneliness, which had a larger effect of
social isolation (Beller & Wagner, 2018). Hakulinen and
colleagues in the UK Biobank study found a significant
association between social isolation and mortality (Hakulinen
etal., 2018). However, their study did not find this association
for loneliness and did not focus on older adults including ages
40 to 69. Therefore, it may not be reflective of the general
older adult population, and not individuals living in the U.S.

The findings in this study demonstrate that social isolation
and loneliness predict mortality over a three-year period. The
three-year period included the COVID-19 pandemic as
a catastrophic event that caused several negative physical and
psychological health outcomes. However, we were unable to
identify a significant prevalence of mortality rates due to
COVID-19 to include in this analysis. We are aware that
loneliness rates increased for many older adults (Ungar et al.,
2021). Therefore, studies such as these, that emphasize the
importance of social relationships, are vital during uncertain
times.

This study contributes to literature in this area suggesting
that having poor social relationships or a lack of relationships
is as strong a risk factor for poor health outcomes as smoking,
heart disease, obesity, and lack of physical activity (House
et al., 1988; NASEM 2020). Further, the introduction of
another stressor and risk factor, such as a global pandemic,
only compounds the immediate need to address loneliness
and social isolation among those who are most vulnerable.

Recommendations to address loneliness and social iso-
lation include programs to improve social skills, enhance
social support, increase opportunities for social interactions,
and treatment to address maladaptive social cognition
(Cacioppo et al. 2015; Dilip et al., 2020; Perissinotto et al.
2019). For instance, efforts to address loneliness and social
isolation through mindfulness strategies have been attempted,

demonstrating in some cases that individuals who receive
mindfulness training subsequently report reduced loneliness
(Gilmartin et al., 2017; Lindsay et al., 2019; Tkatch et al.,
2017). That said, the most effective interventions for social
isolation have involved those rooted in some theory, group
and activity-based, utilizes existing community resources,
and targets specific populations (NASEM 2020; Dickens
et al., 2011). As for loneliness, interventions that address
maladaptive thinking appear to be the most effective (Masi
et al., 2011; NASEM 2020). However, all strategies that
address loneliness and social isolation still warrant further
investigation. One focal point for researchers could be ex-
amining how technology could be leveraged to better connect
older adults (Barbosa et al., 2019). For instance, a recent
study found that online mindfulness sessions were beneficial
in reducing perceived stress, anxiety, and loneliness in
a sample of older adults (Tkatch et al., 2017). Future inter-
ventions that counterbalance physical restrictions to interact
with others could be important in addressing loneliness and
social isolation for years to come. Lastly, the impact cultural
backgrounds have on the effects of social connection con-
structs such as loneliness should also be considered. Studies
have shown stronger effects of loneliness on health observed
in collectivistic countries as compared to individualistic
countries such as in the U.S. (Beller & Wagner, 2020).
Limitations of this study include the population of AARP
Medicare Supplement insureds, which may not generalize to
all older adults or other Medicare Supplement members in the
U.S. Although this study utilized a randomized sampling
methodology including assessment of respondents and non-
respondents, unaccounted bias may still exist. In addition,
survey data was based on a low response rate, and potential
vulnerability to unaccounted selection bias. That said, our
response rate of 27% is comparable and not uncommon in
mailed surveys conducted among older adults (Edelman
et al., 2013). Yet another limitation is a full assessment of
depression, which has been found to be highly associated
with both constructs, was not used for this study. In this study,
self-reported depression was assessed using the PHQ-2
(Kroenke et al., 2003). However, it was not included as
a cofounder in our analysis due to the high correlation (r =
0.7-0.8) with loneliness scores. Additionally, the use of zip-
code-based median household income, may not be the best
proxy of socioeconomic status, and have the potential risk of
measurement error. For instance, people with high income
could live in a low-income zip-code. Other limitations in-
clude the metrics capturing loneliness and social isolation.
Although, the ULCA-3 Loneliness Scale and the SNI have
been validated and successfully used in many studies, there is
potential for misclassification bias due to the nature of the
survey questions and recall bias by study participants. Fur-
ther, classification of participants into specific groups and
altering those classifications of loneliness or social isolation
could impact the magnitude of associations. Future analyses
could explore different cut points and continuous metrics.
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Finally, while all-cause mortality provides the most com-
pelling evidence of the impact of social isolation and po-
tentially loneliness, these two factors are also associated with
the elevation of certain specific major causes of death
(NASEM 2020). Despite significant evidence that supports
an association between social isolation, loneliness, and other
social connection measures and risk of mortality, there is not
necessarily a causal association without the absence of
randomized control trials or experiments.

Despite these limitations, the numerous strengths of this
study include the use of a large random sample of older adults in
the U.S., as compared to similar studies performed in other
countries (NASEM 2020). In addition, this research provides
assessment of both loneliness and social isolation in one
analysis, utilizing robust data encompassing both psychosocial
and claims-based measures. As such, this study adds to the
growing evidence on the importance of maintaining strong
social connections to support better health outcomes within
older age groups. Finally, this study was conducted during the
COVID-19 pandemic and highlights the impact reported
loneliness and social isolation can potentially have on death risk.

Conclusions

Since early 2020, the COVID-19 pandemic has highlighted
the importance and value of social connections, especially
among older adults (Holt-Lunstad, 2020). As well-established
factors in quality of life and health outcomes later in life, both
loneliness and social isolation have shown to be major health
risks in the research literature over time. However, with re-
stricted interactions and social distancing regulations during
the pandemic, increased loneliness and social isolation among
at-risk older adults have become more urgent (Wu, 2020). This
study sought to examine both the separate and combined ef-
fects of loneliness and social isolation on all-cause mortality in
a large sample of U.S. older adults. Previous research had not
explored the impacts of loneliness and social isolation in
combination directly on outcomes related to all-cause mortality
in a broad older population specific to the U.S. Thus, these
results are a significant contribution to what is known about
these factors and their impacts on mortality among older adults.
It was expected that the combination of loneliness and social
isolation would increase the risk for mortality and that social
isolation likely would be the strongest indicator of all-cause
mortality. Our findings confirmed these expectations. That
said, efforts that address both should be explored in future
interventions. These results contribute to the loneliness and
social isolation research landscape and emphasize the im-
portance to develop and support efforts to improve social
connections among older adults.
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