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BACKGROUND: Social isolation, the relative absence of or infrequency of contact with different types of social relationships, and
loneliness (perceived isolation) are associated with adverse health outcomes.

OBJECTIVE: To review observational and intervention research that examines the impact of social isolation and loneliness on car-
diovascular and brain health and discuss proposed mechanisms for observed associations.

METHODS: We conducted a systematic scoping review of available research. We searched 4 databases, PubMed, Psycinfo,
Cumulative Index of Nursing and Allied Health, and Scopus.

FINDINGS: Evidence is most consistent for a direct association between social isolation, loneliness, and coronary heart disease
and stroke mortality. However, data on the association between social isolation and loneliness with heart failure, dementia,
and cognitive impairment are sparse and less robust. Few studies have empirically tested mediating pathways between so-
cial isolation, loneliness, and cardiovascular and brain health outcomes using appropriate methods for explanatory analyses.
Notably, the effect estimates are small, and there may be unmeasured confounders of the associations. Research in groups
that may be at higher risk or more vulnerable to the effects of social isolation is limited. We did not find any intervention studies
that sought to reduce the adverse impact of social isolation or loneliness on cardiovascular or brain health outcomes.

CONCLUSIONS: Social isolation and loneliness are common and appear to be independent risk factors for worse cardiovascular
and brain health; however, consistency of the associations varies by outcome. There is a need to develop, implement, and test
interventions to improve cardiovascular and brain health for individuals who are socially isolated or lonely.
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social determinants in shaping cardiovascular
and brain health outcomes is well established."-
Social isolation is defined as the objective state of hav-
ing few or infrequent social contacts.® Loneliness is

The role of social isolation, loneliness, and other

perceived isolation that is distressing for the individ-
ual. Although related, they are distinct constructs® that
operate through different pathways and have unique
downstream effects on health. Individuals can lead a
relatively isolated life and not feel lonely; conversely,
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individuals with many social contacts may still expe-
rience loneliness. Both social isolation and loneliness
denote some degree of social disconnection.

Social isolation and loneliness are common, and the
risk for social isolation and loneliness appears high-
est for the young and the old, although for different
reasons. Nearly one-quarter of community-dwelling
Americans =65 years of age are socially isolated.®
Prevalence rates of loneliness are even higher.
Estimates from national surveys conducted in 2018 by
the Henry J. Kaiser Family Foundation,” Association
for Advancement of Retired People,® and Cigna® noted
prevalence estimates for loneliness of 22%, 35%, and
47%, respectively. A survey conducted by Cigna de-
scribed Gen Z (adults 18-22 years) as the loneliest
generation, whereas the Greatest Generation (adults
>72 years of age) were the least lonely or socially iso-
lated compared with middle-aged adults.® Data sug-
gest that social isolation and loneliness may have
increased since the start of the COVID-19 (coronavirus
disease 2019) pandemic, particularly among young
adults (18-25 years of age), older adults, women, and
low-income individuals.'®"? It is well known that risk
for social isolation increases with age because of life
course factors, such as widowhood and retirement.
Notable reasons for increased isolation and loneliness
among younger adults are greater social media use,
less engagement in meaningful in-person activities,
and less experience regulating emotions, so every-
thing is felt more intensely. Moreover, young adult-
hood is naturally isolating as individuals’ identities are
changing and they are learning how to relate to others
and their environment.'?

More than 4 decades of research have documented
robust evidence that lack of social connection, using
measures of social isolation, is associated with in-
creased risk of premature death from all causes, as
well as other adverse health outcomes.*® Much of this
research is summarized in a consensus study by the
National Academies of Sciences, Engineering, and
Medicine published in February 2020. This study fo-
cused on the impact of social isolation and loneliness
on the health and well-being of older adults (>50 years
of age).® Although this study includes a brief discus-
sion of the impact of social isolation and loneliness
on cardiovascular and brain health, these topics were
not the focus of the study, and the impact of social
isolation and loneliness in younger populations was
not addressed, limiting applicability of this literature to
a broader population. It is important to examine the
impact of social isolation and loneliness on cardiovas-
cular and brain health because social isolation, which
is considered a stressor, has been shown to impact
both risk of incident cardiovascular disease (CVD) and
cerebrovascular disease, as well as prognosis once
disease manifests.
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Risk and Protective Factors

Risk and protective factors for social isolation and lone-
liness have been well described. These include predis-
posing physical health conditions (eg, chronic iliness,
functional impairments), psychological and cognitive
factors (eg, depression, anxiety), and socioenviron-
mental factors (eg, transportation, living arrangement,
dissatisfaction with family relationships, pandemics,
natural disasters). Some of these factors increase the
risk for adverse health effects, whereas others lower
the risk. In addition, there is a bidirectional relationship
between risk factors and social isolation or loneliness.
For example, depression may lead to social isolation,
and social isolation may make an individual more likely
to experience depression.

Certain populations are at higher risk for social iso-
lation and CVD based on sociodemographic charac-
teristics such as race and ethnicity, sexual orientation,
gender identity, socioeconomic status, and social sta-
tus (eg, immigrants, incarcerated individuals), or place
of residence (eg, rural and underresourced settings).
However, research on health effects of social isola-
tion and loneliness within these special populations is
sparse.®

This statement builds on, yet extends, the National
Academies of Sciences, Engineering, and Medicine
consensus study and seeks to (1) critically review ob-
servational and intervention research that examines
direct associations and mediating pathways between
social isolation, loneliness, and cardiovascular and
brain health and (2) highlight, where available, studies
of the impact of social isolation and loneliness on car-
diovascular and brain health in special populations.

METHODS

Literature Synthesis

This statement summarizes the available literature
related to social isolation (objective and perceived)
and cardiovascular and brain health and emphasizes
social isolation as a contextual factor of relevance to
researchers and clinicians. This statement is not in-
tended to answer a specific research question(s) or to
provide evidence to inform clinical decision making;
thus, we did not conduct a systematic review or as-
sess risk of bias within the studies. Instead, we con-
ducted a scoping review, one designed to “assess the
size and scope of the available research literature and
to identify the nature and extent of research evidence”
using a structured process.'®™ We searched 4 data-
bases, PubMed, PsyclInfo, Cumulative Index of Nursing
and Allied Health, and Scopus, for English-language
published research available up to July 2021. To nar-
row the scope of the review, we focused primarily on
studies that examined social isolation as a composite
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variable, as opposed to using single-item proxy meas-
ures such as living alone or marital status. For screen-
ing purposes, we did not limit articles based on study
design. The studies presented are a synthesis of the
existing literature.

RESULTS

Cardiovascular Health
Incident Coronary Heart Disease

Data on the association between social isolation, lone-
liness, and risk of incident coronary heart disease
(CHD) are inconsistent. Valtorta et al conducted a
meta-analysis of 19 studies using 16 longitudinal data
sets (11 CHD and 8 stroke studies) and found that so-
cial isolation (n=16 studies) or loneliness (N=3 studies)
increased the risk of incident CHD (n=4628 events;
pooled relative risk [RR], 1.29 [95% CI, 1.04-1.59]).%
Most of these studies focused on acute myocardial in-
farction (MI) and/or CHD death as the measure of CHD.

A study from the United Kingdom (N=479 059; 40—
69 years of age) in individuals without CVD at baseline
reported that both social isolation (number of people
in household, engagement with friends and in social
activities) and loneliness (frequency of loneliness and
of confiding in a person who is close to the individual)
were associated with incident acute MI (hazard ratio
[HR], 1.43 [95% CI, 1.3-1.55] and HR, 1.49 [95% Cl,
1.36-1.64], respectively) in unadjusted analyses; how-
ever, adjustment for conventional biological, behavioral,
socioeconomic, psychological, and health-related risk
factors explained most of the excess risk.'®

More recently, Smith et al combined the Million
Women and UK Biobank studies (n=938558) and
found that social isolation, based on a composite
of living alone, contact with family or friends, and
group participation (most versus least), was not as-
sociated with incident CHD (RR, 1.01 [95% CI, 0.98-
1.04]).'® Similarly, prospective data from the English
Longitudinal Study of Aging found that social isolation
was not independently associated with incident CHD
or stroke; however, loneliness was independently
associated with increased risk. The risk was not
mediated by traditional biological CVD risk factors
and social isolation (odds ratio [OR], 1.27 [95% ClI,
1.01-1.57)).""

Naito and colleagues examined associations be-
tween social isolation and health outcomes in 119894
community-dwelling middle-aged adults (3570 years
of age) from urban and rural communities in 20 high-,
middle-, and low-income countries.'® They found that
social isolation (assessed using Berkman-Syme Social
Network Index) was associated with greater risk of in-
cident CVD (HR, 1.15 [95% ClI, 1.05-1.25)).
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Incident CHD Mortality and All-Cause Mortality

Smith and colleagues found that a composite score of
social isolation is associated with incident CHD death be-
fore reaching a hospital (RR, 1.86 [95% Cl, 1.64-2.12)).!®
Another study, conducted in an all-woman sample,
found that social isolation (assessed using the simplified
Berkman-Syme Social Network Index) was associated
with fatal CHD but not nonfatal M, after adjusting for de-
mographic factors, medical risk factors, and depressive
symptoms.'® Gronewold and colleagues found that so-
cial isolation (assessed using the Berkman-Syme Social
Network Index) was associated with increased cardio-
vascular events (stroke, Ml, or CVD deaths) and all-cause
mortality; however, the association with cardiovascular
events was not statistically significant, and the associa-
tion with all-cause mortality was explained by behavior,
socioeconomic status, and depressive symptoms.?°

Kraav and colleagues found that among middle-
aged Finnish men, social isolation (HR, 1.09 [95% ClI,
1.02-1.15]) and loneliness (HR, 1.06 [95% CI, 1.03—
1.18]) was associated with greater all-cause mortality
after adjusting for lifestyle, diet, sleep, depression, and
inflammation, socioeconomic status, and physiological
variables. In this study, loneliness (HR, 1.12 [95% Cl,
1.03-1.24]) was also associated with increased CVD
mortality (HR, 1.12 [95% CI, 1.01-1.24]), but the associ-
ation between social isolation and CVD mortality was
not significant in the fully adjusted model (HR, 1.06
[95% CI, 0.97-1.16]). Naito and colleagues found that
social isolation was associated with higher cardiovas-
cular (HR, 1.30 [95% CI, 1.13-1.50]) and all-cause (HR,
1.26 [95% Cl, 1.17-1.36]) mortality.'®

Prognostic Effects on Prevalent CVD and
All-Cause Mortality

Studies examining prognostic effects of social isolation
and loneliness following Ml are numerous and com-
pelling.?" One systematic review found that, among
patients with existing CHD, social isolation was as-
sociated with a 2- to 3-fold increased morbidity and
mortality for up to 6 years, independent of cardiac risk
factors.?? Another systematic review found that low
structural support (characteristics of the network and
interaction with that network, including size, frequency
of contact, marital status, and community member-
ship) was not associated with increased risk of cardiac
mortality (RR, 1.56 [95% ClI, 0.94-2.58]; n=5) or com-
posite cardiac and all-cause mortality (RR, 1.12 [95%
Cl, 0.98-1.29)).%

Smaller social networks are associated with re-
current cardiovascular events and mortality among
patients with significant CHD (RR, 2.43; P=0.001 for
cardiac mortality; RR, 2.11; P=0.001 for all-cause mor-
tality),?® and patients >65 years of age hospitalized
for acute MI (OR, 2.9 [95% ClI, 1.2-6.9] for 6-month
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mortality).?#?% Yu et al found that among men =65 years
of age with existing CVD living in Taiwan, social isola-
tion (based on composite of marital status, living alone,
frequency of contact with family/friends, and commu-
nity participation) was associated with increased risk
of mortality, even after adjusting for loneliness (HR,
116 [95% CI, 1.07-1.27]), whereas loneliness was not
associated with increased mortality.?® Hakulinen and
colleagues found that social isolation was associated
with higher risk of mortality after acute Ml (HR, 1.50
[95% Cl, 1.25-1.79))."° This association was attenuated
by 50% but remained statistically significant after ad-
justing for biological, behavioral, socioeconomic, de-
pressive symptoms, and health-related risk factors.'®

Heart Failure

Limited data support a causative association between
social isolation and incident heart failure (HF).2"2®
Using longitudinal data from the Atherosclerosis Risk in
Communities Study?” and the Women’s Health Initiative
study,?® Cené and colleagues demonstrated that so-
cial isolation (assessed using adapted versions of the
Berkman-Syme Social Network Index) increased the risk
of HF hospitalization in individuals free of CVD at baseline
by 21% and 23%, respectively, after adjusting for tradi-
tional CVD risk factors. Conversely, Rod and colleagues
found no association between structural aspects of so-
cial networks (based on living alone and regular contact
with family and friends) and incident HF hospitalization.?®
This may be attributable to differences in study popu-
lation (US samples versus Danish sample) and social
network measurement. Notably, Naito and colleagues
did not find an association between social isolation and
incident HF (HR, 1.28 [95% Cl, 0.98-1.50]).'8

As prognostic indicators in patients with HF, social
isolation, living alone, and suboptimal social networks
have been shown to increase the risk for HF-related
hospital readmissions.° The Waiting for a New Heart
Study found that those with social isolation (<4 social
contacts/month) and clinical depression (versus those
with >10 social contacts/month without depression)
were more likely to die or deteriorate while waiting for
a heart transplant over 12 months.®' Five-year survival
rates were 60% for patients who were socially iso-
lated and 62% for those who were both socially iso-
lated and clinically depressed, compared with 79% for
those with more social contacts without depression.®!

SOCIAL ISOLATION, LONELINESS,
AND BRAIN HEALTH
A growing body of literature supports associations be-

tween social isolation, loneliness, incident stroke, and
other measures of brain health.
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Incident Stroke

A meta-analysis* and several large population-based
cohorts'™832 have noted an increased risk of incident
stroke with social isolation and loneliness. In a meta-
analysis of 8 longitudinal observational studies, social
isolation and loneliness were associated with a 32%
increased risk of incident stroke (RR, 1.32 [95% CI.
1.04-1.68]) after adjustment for age, sex, and socio-
economic position.*

Among participants of the UK Biobank study
(N=479 054), social isolation, assessed using a 3-item
instrument measuring living situation, frequency of vis-
its, and types of social engagement, was associated
with a significantly increased risk of incident stroke
(HR, 1.39 [95% Cl, 1.25-1.54])."° However, the associa-
tion was attenuated and no longer significant after ad-
justing for cardiovascular risk factors, health behaviors,
socioeconomic position, and depressive symptoms.
Similarly, the positive association between loneliness
and incident stroke (HR, 1.36 [95% ClI, 1.20-1.55]) was
reduced and no longer statistically significant in the ad-
justed models."®

Recurrent Stroke

Although data are sparse, social isolation and loneli-
ness are associated with an increased risk of recur-
rent stroke and mortality. Among participants of the
Northern Manhattan Stroke Study, a multiracial and
multiethnic population-based sample, socially isolated
(eg, <3 versus >3 social connections) adults had a 40%
increased risk of recurrent stroke, MI, or mortality (HR,
1.40 [95% Cl, 1.1-1.8]) when adjusted for age, race and
ethnicity, atrial fibrillation, and requiring help at home.33
Notably, stroke severity 48 hours after the event did
not vary significantly by categories of social connect-
edness. Because of study heterogeneity, strength of
the associations between social isolation and loneli-
ness with stroke are uncertain. However, it should be
noted that robust data from animal models document
detrimental health effects of social isolation and sup-
port an important role of social interaction in promoting
stroke recovery.34-36

Dementia

We did not find any studies that examined associa-
tions between social isolation, loneliness, and vascu-
lar dementia. Although several studies have examined
the association between loneliness, social isolation,
and Alzheimer dementia, disparate findings have been
reported for each construct. Two meta-analyses ex-
amined the association between loneliness and de-
mentia.>3” One reported a 26% increased risk of
dementia (RR, 1.26 [95% ClI, 1.11-1.39]),*” whereas an-
other reported a statistically nonsignificant increased
risk of dementia (RR, 1.38 [95% CI, 0.98-1.94]).2 It is
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important to consider that social withdrawal may pre-
cede the manifestations of dementia and could con-
found results.

Several studies have also reported an increased risk
of incident Alzheimer dementia with loneliness, but not
with social isolation.38-40 For example, among partici-
pants in the China Health and Retirement Longitudinal
Study (OR, 1.31 [95% Cl, 1.11-1.56])*° and older adults
in the Netherlands (OR, 1.64 [95% CI, 1.05-2.56]),4
loneliness but not social isolation was significantly as-
sociated with risk of dementia. These data underscore
the fact that social isolation and loneliness are distinct
constructs with independent associations with brain
health.

Cognitive Impairment

Data examining associations between loneliness or
social isolation with cognitive impairment are sparse
and mixed, with some studies demonstrating posi-
tive associations with either social isolation or loneli-
ness,"4142 whereas others have not observed an
association.*® Data from the ELSA (English Longitudinal
Study of Ageing), a longitudinal panel study in adults
>50 years of age, suggest a positive association be-
tween loneliness and incident dementia and cognitive
decline, which may be bidirectional.*? Similarly, Barnes
et al found that social integration (less social isolation)
reduces the rate of cognitive decline over an average of
5.3 years in a sample of >6000 Black Americans (61%)
and White Americans >65 years of age.**

MEDIATORS: BEHAVIORAL,
PSYCHOLOGICAL, AND
PHYSIOLOGICAL PATHWAYS

We sought to understand mediators (mechanisms or
pathways) by which social isolation or loneliness influ-
ence cardiovascular and brain health. To be a media-
tor, or an intermediate, a variable must be a step in
the pathway between exposure and outcome. In this
section, we review literature examining the association
between the exposures (social isolation and loneliness)
and potential mediators. In 2020, the Royal Society
of Medicine in the United Kingdom published a lit-
erature synthesis and conceptual framework on the
mechanisms linking loneliness, social isolation, CVD,
and mortality.*5 This framework proposes that social
isolation and loneliness impact cardiovascular and
brain health through multiple and divergent pathways,
including behavioral, psychological, and physiologi-
cal effects. Guided by this conceptual framework, we
highlight literature examining associations between
potential mediators and social isolation and loneliness
(Figure).
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Behavioral Factors

Behavioral risk factors for CVD, such as smoking,
physical inactivity or sedentary behavior, diet, and
sleep have been examined for their relation with social
isolation and loneliness with mixed findings.®46 Several
studies, including 3 systematic reviews,* -4 examined
the relationship between loneliness and tobacco use.®
In a systematic review, 13 of 25 studies documented
positive associations between loneliness and smok-
ing behaviors; the majority of studies that relied on
large nationally representative populations noted sig-
nificant positive associations.*” Among participants
of ELSA, greater isolation (based on a social isolation
index including marital/cohabitating status, frequency
of contact with family and friends, and participation in
organizations/groups) was associated with lower levels
of self-reported physical activity and fruit and vegetable
intake®® and greater sedentary time, based on objec-
tively measured physical activity; however, no associa-
tion was noted for loneliness (University of California
Los Angeles Loneliness Scale).*® In a multiethnic lon-
gitudinal study of men and women (N=229), Hawkley
and colleagues found that loneliness was associated
with a reduced odds of physical activity over time and
greater likelihood of transitioning from being physically
active to inactive.®'

Associations between social isolation and lone-
liness and alcohol use have also been examined;
however, findings are mixed, suggesting that pop-
ulation age and alcohol use assessment may in-
fluence associations. For example, a study among
adolescents noted positive associations between
loneliness and unhealthy alcohol use,®® whereas a
study among older adults noted experiencing loneli-
ness (University of California Los Angeles Loneliness
Scale®®) was associated with lower alcohol con-
sumption.®* In addition, several cross-sectional
studies have reported equivocal data on the as-
sociation between social isolation, loneliness, and
obesity; however, longitudinal data explicitly exam-
ining social isolation and loneliness as predictors of
obesity are lacking.®® Other behavioral factors, such
as medication adherence and health care use, may
also be important mediators between social iso-
lation, loneliness, and CVDS®; however, further lon-
gitudinal data are needed to identify the temporal
sequence and assess the magnitude of their contri-
bution. Health-related behaviors and psychological
factors (eg, depression) can in turn influence so-
cial isolation loneliness, it is important to consider
that social isolation and loneliness may be markers
rather than causes. Additional analyses are needed
to disentangle potential reverse causality (in which
deficiencies in social relationships are the result of
subclinical disease) and synergistic effects.
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Figure. Conceptual model examining associations between social isolation, loneliness, and outcomes.

CHD indicates coronary heart disease; and CVD, cardiovascular disease. Adapted from Hodgson et al.*> Copyright 2020 The Authors.
Published on behalf of the Royal Society of Medicine by Sage Publishing. This is an open access article under the terms of the Creative
Commons Attribution-By Author License, which permits use, distribution, and reproduction in any medium, provided the original work

is properly cited.

Psychological Factors
Psychological factors, such as depression, have also
been associated with both loneliness and social iso-
lation; however, associations with loneliness may
be stronger. Data from 2 population-based studies
of adults showed that loneliness (assessed by the
University of California Los Angeles Loneliness Scale
and the 4-item Seeman and Syme Loneliness Scale)
was significantly associated with depressive symp-
toms (B, 0.33-0.44; P<0.05) in multivariable analyses
adjusted for demographic factors, behavioral factors,
and medical history.%8%” However, in these same stud-
ies, multivariable association between social isola-
tion and depressive symptoms was weak (8, —0.11 to
—-0.07; P<0.05); both studies used the Lubben Social
Network Scale®® to assess social isolation.
Cross-sectional data from the Swiss Health Survey
(N=20 007) suggest that loneliness is associated with
moderate and high psychological distress, depres-
sive symptoms, and impaired self-perceived health.*®
In another study, depressive symptoms and physical
activity largely explained the association between lone-
liness and all-cause and CVD mortality.5® Notably, so-
cial isolation and depressive symptoms tend to cluster
in the prognostic literature. One study of 292 women
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with established CHD found that patients with social
isolation (condensed version of the Interview Schedule
for Social Interaction) and depressive symptoms, com-
pared with those with neither, were more likely to have
recurrent CHD (cardiovascular death, recurrent acute
MI, or revascularization) independent of cardiac risk
factors.®°

Physiological Factors (Response to
Stress, Allostatic Load, Inflammatory)

Data on the impact of social isolation or loneliness on
biomarkers of cardiovascular health are limited and
may vary by individual biomarkers. A recent systematic
review and meta-analysis examined the association
between loneliness, social isolation, and inflamma-
tory biomarkers.®' Although 14 studies on loneliness
and 16 studies on social isolation were identified in this
review, each varied in the biomarkers assessed, limit-
ing the robustness of pooled estimates. Overall, lone-
liness demonstrated a significant positive correlation
with IL-6 (interleukin-6) but not CRP (C-reactive pro-
tein) or fibrinogen. In contrast, social isolation demon-
strated a significant positive correlation with CRP and
fibrinogen, but not 1L-6.5" Few studies have examined
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the longitudinal relationship between loneliness and
social isolation with biomarkers of cardiovascular risk,
and results have been inconsistent.6>62 Social isolation
(composite of marital status, contact with friends/family,
religious affiliation, and religious/community participa-
tion) has been associated with both elevated CRP levels
and CHD mortality, although individual measures within
the social isolation composite were not statistically sig-
nificant, suggesting an additive or composite effect of
indicators of social integration.®* Several studies noted
that loneliness was associated with short sleep dura-
tion and poor sleep quality among adults.56:6%

High-quality evidence from multiple systematic re-
views demonstrates a negative association between
social connectedness and allostatic load® or the wear
and tear on the body accumulated through repeated
exposure to chronic stress. Measures of allostatic load
include neuroendocrine and cardiovascular biomarkers,
as well as inflammatory markers. Data from a review of
multiple studies clearly demonstrate that the more so-
cially connected individuals are, the less likely they are to
experience physiological manifestation of chronic stress,
known as allostatic load. Socioeconomic status and the
quality of social connections are important moderators
of this association.?® Meanwhile, single studies suggest
that marital status (a proxy for social isolation), specifically
being widowed or single, may be independently associ-
ated with coronary artery calcium scores.®’

In summary, studies explicitly testing mediating path-
ways between social isolation, loneliness, and CVD are
sparse and equivocal.'®468 Most studies do not use
path analysis or causal mediation methods that are more
appropriate than standard regression techniques for
examining explanatory pathways.®® This gap is import-
ant because it is not possible to control for confound-
ing of the exposure-mediator association, as well as the
exposure-outcome directly using standard regression-
based mediation analyses.” Of the studies we reviewed,
a study found, using standard regression techniques,
that unhealthy behaviors and comorbidities mediate 21%
of the association between social isolation and mortal-
ity.”® In addition, some of the potential mediators, such
as health-related behaviors and depression, could also
be confounders, and there may be unmeasured con-
founders that are associated with both the exposure and
the outcome. These unmeasured confounders could re-
sult in a spurious association between social isolation or
loneliness and our outcomes of interest.

SPECIAL POPULATIONS WITH
INCREASED VULNERABILITY
Risks for CVD and cerebrovascular disease and social

isolation and loneliness are not consistent across popu-
lations.”" Multiple factors may place individuals at risk for

J Am Heart Assoc. 2022;11:€026493. DOI: 10.1161/JAHA.122.026493

Effects of Social Isolation on Cardiovascular and Brain Health

social isolation (objective or perceived) and may moder-
ate the association between social isolation, loneliness,
and cardiovascular and brain health outcomes. Because
of space constraints and limited empiric data on effect
moderators, we limited our discussion to age, socioeco-
nomic status, and sex. Some data have documented
a higher prevalence of social isolation and loneliness
among lesbian, gay, bisexual, transgender, and queer
older adults,”>"® but these studies did not evaluate as-
sociations with cardiovascular or brain health. Similarly,
we did not identify any studies of social isolation or loneli-
ness and cardiovascular or brain health that specifically
examined the role of race and ethnicity (a proxy for struc-
tural racism™ or culture).

Children and Youth

A few studies have examined childhood social isolation
and cardiovascular risk factors during adulthood.”®7®
These studies have found that childhood social isola-
tion (socially isolated versus low levels of social iso-
lation) is associated with cardiovascular risk factors
such as overweight, hypertension, hemoglobin Alc
levels, and CRP. Using data from the National Child
Development Study in Great Britain, Lacey and col-
leagues examined the association between child (7-
11 years of age) social isolation, assessed using social
rejection and withdrawal questions, and levels of CRP
in middle age (44 years of age).”” The study found
that socially isolated youth had higher CRP levels in
midlife (standardized coefficient, 0.05; P<0.001) com-
pared with those with lower social isolation scores,
an increase deemed clinically significant. These youth
had more psychological distress, less educational/ca-
reer attainments, and worse health behaviors (obesity,
smoking) across adulthood; health behaviors and adult
body mass index seemed to explain most of the vari-
ance in CRP levels. Notably, in this study, adult social
isolation was defined by having <3 sources of emo-
tional or practical support, thus conflating social isola-
tion with social support.

Income

Socioeconomically disadvantaged groups may be es-
pecially prone to social isolation. At least 1 prospective
cohort study in a sample of 4888 Irish adults >50 years
of age examined social connectedness (Berkman-Syme
Social Network Index™®) and loneliness (University of
California Los Angeles Loneliness Scale) as mediators of
the social gradient in resting heart rate, a key risk factor
for CVD mortality.” This study found that lower income
was associated with higher loneliness and less social
connectedness (eg, greater social isolation), and individ-
uals from more socially disadvantaged backgrounds had
significantly higher resting heart rates compared with
socially advantaged adults. Moreover, the magnitude
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of the socioeconomic differential was greater for men
than women.” In a study that examined data from low-,
middle-, and high-income countries, the positive asso-
ciation between social isolation and all-cause mortality
was greatest in younger adults and men.'®

Sex

Few studies have examined sex differences in the risk
of social isolation or loneliness on CVD or brain health
outcomes. In 1 study, the association between social
isolation (assessed using the Berkman-Syme Social
Network Index) and all-cause mortality was stronger in
men than women.?® Another study had similar resullts,
showing that low social contacts (based on small so-
cial network size and not being married or cohabitating)
was significantly associated with increased all-cause
and cardiovascular mortality in men but not in women.&
However, the meta-analysis of 19 studies by Valtorta et
al did not find any subgroup differences by sex.*

SUMMARY AND LIMITATIONS OF
OBSERVATIONAL LITERATURE

Despite the breadth of literature for cardiovascular out-
comes, data on the association between social isola-
tion and loneliness and various cardiovascular and brain
health outcomes are mixed but suggest that social iso-
lation and loneliness increase risk for and worsen out-
comes in cardiovascular and brain health. Even where
associations were found, after adjusting for factors that
are presumed to be on the causal pathway, the effect
sizes are on the order of 1 to 1.5, which is comparable to
recognized psychosocial factors, including depression
and anxiety.®8 Observed effects may be attributable to
residual confounding from incomplete measurement of
potentially confounding or mediating factors. Although
the effect sizes are considered small, the population
health impact is still large, given the prevalence of so-
cial isolation and loneliness in the population. Moreover,
the effects may be underestimated because of under-
representation or loss to follow-up in longitudinal studies
of individuals and groups who may be at higher risk for
both social isolation and CVD, such as individuals from
underrepresented racial and ethnic groups; individuals
with multiple chronic conditions (including physical and
visual impairments); and those with lower levels of edu-
cation, income, wealth, or social status (eg, immigrants,
incarcerated individuals).

There are notable limitations of the observational liter-
ature in this body of research. It is unclear which (social
isolation or loneliness) matters most for cardiovascular
and brain health,® because only a few studies*!" have
examined both in the same sample. One study found
that loneliness was more important when assessing dis-
ease risk,"” whereas other studies showed no significant
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difference between social isolation and loneliness.* Few
studies assess social isolation and loneliness at multiple
time points and examine associations in a time-varying
way. This gap is important because social isolation and
loneliness can be episodic or chronic.® Finally, most of
the studies did not present or explicate a conceptual
causal model to guide their selection of variables, includ-
ing proposed mediators and moderators.

INTERVENTIONS

Despite robust observational literature, we did not iden-
tify any intervention studies that sought to mitigate the
adverse impact of social isolation or loneliness on car-
diovascular or brain health specifically. Therefore, we
focus this section on interventions that have primarily
aimed to reduce social isolation and loneliness among
older adults (irrespective of intervention outcome).83-8%
A review conducted by Cohen-Mansfield and Perach?®®
concluded that there was no solid evidence of effi-
cacy of the interventions for older community-dwelling
adults, highlighting the preliminary state of the science
and the need for rigorous studies.

A recent scoping review of 33 published reviews
summarized findings from interventions to reduce so-
cial isolation (n=4), loneliness (n=11), and both loneli-
ness and social isolation (n=13) among older adults.®
The remaining 5 reviews focused on loneliness and
other outcomes such as anxiety and depression (n=3)
or social participation and social connectedness (n=2).
Of interventions to reduce social isolation, physical
activity interventions (eg, resistance exercise, walking,
stretching) show the most promise in older adults.®
A meta-analysis found that interventions for loneliness
that address maladaptive social cognition, negative
thoughts of self-worth, and other people’s percep-
tion of the individual rather than interventions involving
strengthening social support or increasing social inter-
actions, have been the most successful.®’

Despite suggestions that technology may be a
promising strategy to mitigate social isolation and
loneliness, evidence is mixed. A review of systematic
reviews of internet/computer e-interventions to reduce
loneliness in older adults living in residential settings or
nursing homes found insufficient support for any im-
pact on loneliness.®® This review confirmed the poor
quality of evidence, largely driven by study designs un-
able to determine causation. A recent Cochrane review
also found little evidence for the effectiveness of video
call interventions to reduce loneliness in older adults.®®
In contrast, in another review of interventions to reduce
loneliness and social isolation,®® results were mixed,
with some, but not all, reporting significant improve-
ment in loneliness or social isolation. Interventions (eg,
fitness programs, recreational activity) implemented



Cené et al

within complex programs (eg, senior center programs),
technology interventions (eg, computer use, interaction
with companion robots), and incorporating various ap-
proaches appeared most successful. However, most
of the studies had poor-quality designs with significant
threats to internal validity, including selection bias.®°
Gardiner and associates®' conducted an integra-
tive review of 39 studies using a wide range of re-
search designs to identify the scope of interventions
that target social isolation and loneliness among older
adults. However, they reported that most interventions
included multiple intervention components, making it
unclear which mechanism reduced social isolation or
loneliness. Nonetheless, 3 keys to success included
interventions that (1) were adapted to the local context,
(2) used a community development approach with
service users involved in the design, and (3) included
productive engagement of the participants.®’ Overall,
characteristics of the most effective interventions in-
clude specific targeting of socially isolated individuals,
a multisystemic approach, active participation of older
adults, and having a sound theoretical basis.® There
are several key limitations of extant literature, including:

e | ack of conceptual clarity and standardization: Many
studies fail to differentiate loneliness and social isola-
tion or specify the hypothesized mediators or mech-
anisms of action (for intervention studies). O’'Rourke
and colleagues summarized the nature of strategies
and interventions in 44 studies designed to affect
loneliness/social connectedness in older adults as
opposed to determining intervention efficacy.?? They
grouped interventions according to their active in-
gredient, not their mode of delivery. These active in-
gredients included development of one’s structural
social network, social participation, feeling cared for,
personal development, personal contact, and social
support. They found inconsistency in the mecha-
nisms by which the interventions were thought to
affect loneliness/social connectedness.?? Most inter-
ventions were complex (multicomponent) and relied
on >1 mechanism for reducing social isolation and
loneliness, making it unclear which component con-
tributed to intervention effectiveness.® One narrative
review of 40 systematic reviews, 47 nonsystematic
reviews, and 3 meta-analyses identified 62 different
self-report questionnaires that were used to measure
loneliness, social isolation, and related concepts.®
This lack of standardization and poor research de-
signs continues to be a major limitation in this field.

e Confusing categorization for interventions: Terminology
used to categorize interventions were wide rang-
ing, such as: format,®” delivery mode,89°% goal,*
type,88:879093 focus, 8 and nature,®* and often the same
terms had different meanings. Some authors used 2 or
more categorization systems (eg, delivery mode and
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type).86:87.909394 Gardiner et al used a thematic synthe-
sis to categorize interventions based on their purpose,
mechanisms of action, and intended outcomes to de-
termine the effective intervention components.®! The
categories of interventions included: social facilitation,
psychological therapies, health and social care provi-
sion, animal interventions, befriending interventions,
and leisure/skills development.

e Poor study designs: Published reviews of interven-
tions to alleviate loneliness and social isolation note
the poor quality of the evidence8 878891839596 g
cause of heterogeneous definitions and measure-
ment of social isolation and loneliness, limited age
ranges (mostly older adults) with small study sam-
ples, and limited follow-up. Few intervention trials
use a randomized design, and therefore causality
cannot be assessed, biases cannot be accounted
for, and only broad generalizations of effective inter-
vention characteristics are possible.

CONCLUSIONS

Social isolation and loneliness are common, yet under-
recognized determinants of cardiovascular health and
brain health. Overall, findings suggest an increased
risk of worse outcomes among individuals with preva-
lent CHD and stroke in those who are also socially iso-
lated or lonely; however, these studies do not suggest
causality, and associations may be mediated by other
factors that need to be further tested in intervention

Table. Top 5 Suggestions for Future Research

1. Design, implement, and evaluate theory-driven interventions
to mitigate adverse effects of social isolation and loneliness on
cardiovascular and brain health. Multicomponent intervention studies
would need to include a factorial or other design to allow successful
components (eg, active ingredient) to be identified.

2. Design and conduct methodologically rigorous research to examine
associations between social isolation, loneliness, and incident CHD,
stroke, dementia, and cognitive impairment.

3. Conduct methodologically rigorous research to understand how
social isolation and loneliness impact cardiovascular and brain
health in populations that are more vulnerable to or at higher risk for
social isolation and loneliness, such as children and young adults,
underrepresented racial and ethnic groups, sexual minorities,
individuals living in rural areas,®® individuals with limited access
to technology and internet service,* individuals with physical
disabilities, incarcerated individuals, recent immigrants, and
individuals with hearing and visual impairments.89°

4. More research to evaluate the cardiovascular and brain health
effects of social isolation and loneliness in times of crisis such as
during COVID-19,'° war and civil unrest, natural disasters, and
environmental changes.'®

5. More longitudinal research using appropriate methods (eg, path
analysis or causal mediation methods) to examine mechanisms by
which social isolation and loneliness influence cardiovascular and
brain health outcomes.

CHD indicates coronary heart disease; and COVID-19, coronavirus disease 2019.
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trials. Data on the association of social isolation and
loneliness with incident CHD, heart failure, dementia,
and cognitive impairment are sparse and mixed. No
published interventions have been tested to mitigate
the adverse impact of social isolation and loneliness
on cardiovascular and brain health, thus making it dif-
ficult to identify implications for future clinical practice.
Although recommended by the Institute of Medicine®”
that data on social isolation and loneliness be included
in electronic health records, this practice is still evolving
and not widely adopted.

SUGGESTIONS FOR FUTURE
RESEARCH

Several gaps are most relevant to primary or second-
ary prevention of CVD and cerebrovascular disease and
form the basis of our future suggestions. Understanding
the independent effects of social isolation and loneliness
on cardiovascular and brain health in vulnerable popula-
tions and intervening to reduce social isolation and lone-
liness could help to advance health equity, an American
Heart Association 2024 impact goal.®® The Table high-
lights 5 key areas for future research.
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