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Abstract

There is growing interest in and renewed support for prioritizing social fac-
tors in public health both in the USA and globally. While there are multiple
widely recognized social determinants of health, indicators of social connect-
edness (e.g., social capital, social support, social isolation, loneliness) are of-
ten noticeably absent from the discourse. This article provides an organizing
framework for conceptualizing social connection and summarizes the camu-
lative evidence supporting its relevance for health, including epidemiological
associations, pathways, and biological mechanisms. This evidence points to
several implications for prioritizing social connection within solutions across
sectors, where public health work, initiatives, and research play a key role in
addressing gaps. Therefore, this review proposes a systemic framework for
cross-sector action to identify missed opportunities and guide future inves-
tigation, intervention, practice, and policy on promoting social connection

and health for all.
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Loneliness:

a subjective indicator
of social deficits
marked by a
distressing feeling of
aloneness or isolation
from others; the
discrepancy between
one’s actual and
desired level of
connection

Social isolation:

an objective indicator
of social deficits
marked by having few
social relationships and
roles, and infrequent
social contact; a
structural indicator of
low social connection

Social connection:
an umbrella term that
encompasses the
structure, function,
and quality of social
relationships
represented in the
scientific literature;
social connection is a
multifactorial
construct on a
continuum of risk,
when social
connection is low, to
protection, when social
connection is high
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INTRODUCTION

Interest in the potential relevance to health of social connectedness or lack thereof (e.g., isolation
and loneliness) has been growing globally (2,30,41, 57, 69), amid a backdrop of long-standing pub-
lic health research suggesting that anywhere from 40% to more than 80% of health and wellness
can be directly or indirectly attributed to social factors (44). This increasing interest may be the re-
sult of a confluence of the growing body of scientific evidence demonstrating short- and long-term
effects on health outcomes, societal trends (e.g., aging population, advancements in technology,
remote working, inequality, political polarization) that have direct social implications, and pivotal
events such as the coronavirus 2019 (COVID-19) pandemic that led to the implementation of
policies and practices to reduce social contact across every sector of society on a global scale.

Population estimates within the USA prior to the pandemic suggest that a significant portion
of the adult population was isolated, lonely, or both (22, 48, 73), and data synthesized from 32
longitudinal studies show increases in both the prevalence and severity of loneliness during the
pandemic (M. Ernst, A.M. Werner, D. Niederer, E. Brihler & M. Beutel, manuscript under revi-
sion). These longitudinal studies rigorously demonstrate changes in loneliness; however, because
the studies use different measurement tools and classification criteria, it is challenging to estimate
the exact prevalence of social isolation and loneliness within the population. There is currently
no standardized measurement approach within the USA, nor is loneliness systematically included
within national population health surveys in order to gather data, despite clear mechanisms by
which to assess population needs and trends.

Despite a complex literature, decades of research across multiple scientific disciplines and
methodological approaches have extensively documented compelling evidence of the health rele-
vance of social connection, isolation, and loneliness, including both long-term health effects and
the biological and behavioral basis of these effects (37, 57, 69, 75, 105). Yet, this evidence has
been underrecognized and neglected within medicine and public health (69). The United King-
dom and Japan have appointed ministers of loneliness, and local, national, and global initiatives
are beginning to address social isolation and loneliness or foster greater social connection. How-
ever, within the USA, national-level approaches to public health and policy lag in comparison to
other countries and relative to many other behavioral risk factors and other social determinants
of health (SDoH). Indeed, addressing social connectedness is noticeably absent from most ongo-
ing health objectives, such as those of the Healthy People 2030 program, and initiatives, such as
community-based interventions aimed at ameliorating health risks in the USA.

The relevance of social connection to public health has received only scant attention to date,
possibly because for decades the scientific evidence had emerged in disciplinary silos such as epi-
demiology, psychology, and sociology. However, recent reviews and meta-analyses have begun to
synthesize this evidence, leading to the conclusion that a lack of social connection has significant
adverse health consequences. This article summarizes the current state of the scientific evidence
to justify the prioritization of social connection in health promotion and prevention, simultane-
ously signaling public health implications and gaps in evidence across and within sectors. Given
the current chasm between evidence-based knowledge and its application, I offer a novel systemic
framework of cross-sector action to advocate and guide future scientific investigation, interven-
tion, practice, and policy on promoting social connection and health.

EVIDENCE OF SOCIAL CONNECTION AS A DETERMINANT
OF HEALTH

It is widely accepted across scientific disciplines that humans are fundamentally a social species
and that social connections are vital for development, reproduction, and survival. Thus, it
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naturally follows that social factors would be influential and perhaps even critical for human
health and well-being. Social influences on health and well-being have been systematically
examined using varying scientific approaches, including large-scale prospective epidemiological
research, cross-sectional and cohort studies, large-scale network analysis, randomized clinical tri-
als, and tightly controlled experiments. Converging evidence has documented effects on mental,
cognitive, and physical health outcomes, with the strongest evidence demonstrating associations
with risk for premature mortality (69). An umbrella review of social connection and health that
focused exclusively on social deficits (social isolation, loneliness, and living alone) identified
10 meta-analyses on physical health, including 276 independent studies, and 15 meta-analyses
on mental health, including 416 independent studies, confirming and establishing the public
health importance of social connections (65). Nonetheless, despite the clear relevance of social
connection for health, the evidence is complex, and there remain several important unanswered
questions that require greater attention and prioritization.

Multifactorial Conceptualization and Measurement Within the Evidence

The converging evidence of robust associations with physical health outcomes is particularly note-
worthy, given that there is some variability in how social influence is measured across different sci-
entific disciplines (37,43). For example, several related but distinct concepts have been represented
in the literature, including social capital, social isolation, loneliness, social support, social networks,
social participation, and relationship strain and conflict. Some measurement approaches assess so-
cial assets, while others assess social deficits; however, with a few exceptions, these are conceived
and treated analytically as poles on a continuum, suggesting a continuum of risk to protection.
Generally, the approaches represented in the larger body of evidence on social relationships and
health can be stratified into three major conceptual components: relationship structure, function,
and quality (Figure 1).

The structural component encompasses our connection to others via the existence of social
relationships, roles, and interactions. The structure of one’s social connections is often measured
quantitatively by assessing the size or diversity of one’s social network, social group membership
or participation, living arrangements (e.g., living alone), and frequency of social interactions. The

Social connection

The extent to which an individual is socially connected depends on multiple factors, including:
1. Connections to others via the existence of relationships and their roles
2. A sense of connection that results from actual or perceived support or inclusion
3.The sense of connection to others that is based on positive and negative qualities

Structural Functional Quality
The existence of and Functions provided by or The positive and negative
interconnections among different perceived to be available aspects of social relationships
social relationships and roles because of social relationships . .
- Marital quality

« Marital status « Received support - Relationship strain

« Social networks « Perceptions of social support « Social inclusion or exclusion

« Social integration « Perceived loneliness

« Living alone
« Social isolation

Figure 1

Conceptual model of social connection as a continuous multifactorial construct based on cumulative
evidence across disciplines. Figure reprinted from Reference 37.

www.annualreviews.org o Social Connection as a Public Health Issue

Social support:

the actual or perceived
availability of
resources, advice,
understanding, or
acceptance (e.g.,
tangible support,
informational support,
emotional support,
belonging support); a
functional indicator of
social connection
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functional component acknowledges our connection to others via the resources provided or avail-
able to meet various needs, including emotional, physical, tangible, informational, and belonging
needs. Measurement of the functional component of social connection typically assesses whether
support from one’s social relationships is received or is perceived to be available to meet these
needs (e.g., social support, loneliness). The quality component acknowledges positive and nega-
tive affective qualities in our social connections and is measured by assessing these qualities (e.g.,
relationship satisfaction, cohesion, intimacy, closeness, strain, conflict). While there is some vari-
ability in effect sizes, each of these various measurement types has been linked to health outcomes
(41,43, 57). Correlations between these social measures are not large, reinforcing the distinction
among these related concepts (20, 75). This consistency across measures has important implica-
tions for public health because it suggests that each component may contribute to health in unique
ways and that no single component is sufficient to adequately capture risk when deficits exist.

Variability in the measurement and conceptualization of social connection may have been an
impediment to the prioritization of social relationship factors in public health in the past. To
address this barrier, scholars recently proposed a unifying umbrella term, social connection, to
provide structure to the multifactorial continuum of influence that social relationships have on
health (Figure 1). This multifactorial conceptual approach may help guide public health efforts,
since a narrower approach that focuses on only one component or measurement type may leave
gaps of unaddressed social deficits and/or untapped assets for health prevention and promotion.
When a multifactorial approach is applied to other complex health risk factors, such as type 2
diabetes (80), obesity (100), or cardiovascular disease (3), prognosis improves dramatically; thus,
such an approach to social connection could potentially improve the prognosis across a range of
health issues. Also supporting this multifactorial conceptualization is evidence on mortality, mor-
bidity, and biomarkers of health that underscores the importance of addressing social connection
in public health.

Social Connection and Mortality

Some of the strongest and most rigorous evidence supporting the public health relevance of social
connection comes from research on mortality. Systematic investigations of social factors date back
to Durkheim’s classic 1897 study on suicide, which demonstrated that socially isolated individuals
were at a significantly increased risk of death by suicide (31). While suicide is a significant public
health outcome itself, there is also compelling evidence for disease-related mortality. In a classic
1988 review by House et al. (46), five large-scale epidemiological studies demonstrated strong age-
adjusted mortality risk among people who were less socially integrated; in 2010, a meta-analysis
of 148 prospective studies showed that social connections significantly influence the risk of pre-
mature death from all causes (43).

Opver the past couple of decades, the number, quality, and sample size of studies have grown
exponentially, replicating these findings and providing greater confidence in these effects. For ex-
ample, UK Biobank data alone include nearly half a million people and have demonstrated that
social isolation significantly predicts risk for earlier all-cause mortality even after adjusting for a
robust set of demographic, lifestyle, biological, and health risk factors (25). The cumulative evi-
dence makes a compelling case that social connection increases the odds of survival (43), whereas
a lack of social connections (social isolation, loneliness, and living alone) is a significant predictor
of risk of premature death from all causes (42, 68, 76).

Several meta-analyses have documented a prospective association between some aspect of so-
cial connection and mortality (74, 76, 78, 81, 85-87). While the strength of the effect varies across
measurement type, the magnitude of these effects is comparable to and in some cases exceeds the
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risk of other well-known mortality risk factors, including lifestyle factors (e.g., obesity, excessive
alcohol consumption, physical inactivity), environmental factors (e.g., air pollution) (41), and tra-
ditional clinical risk factors (e.g., smoking, elevated blood pressure, high cholesterol) (70). These
studies consistently control for the effects of age and initial health status and frequently include
other known risk factor variables, including biological (e.g., body mass index, blood pressure),
behavioral (e.g., smoking, alcohol consumption, physical activity), socioeconomic (education, in-
come), and psychological (e.g., depression, anxiety, cognitive functioning) risk factors. Thus, these
studies provide strong evidence that social connection, or lack thereof, is an independent risk fac-
tor for premature mortality from all causes.

Despite strong meta-analytic evidence of the effects of social connection on mortality risk,
gaps remain. For example, meta-analyses find remarkable consistency across countries, but most
evidence comes from North America, the United Kingdom and Europe, Asia, and Australia, with
fewer studies conducted in developing countries. There are also fewer prospective studies that
begin examining people at younger ages due to the feasibility constraints of following individ-
uals over long periods of time to capture mortality, limiting our understanding of how early
risk emerges. Furthermore, while there is evidence of significant associations with mortality risk
among each of the different measurement and conceptual approaches, few studies examine multi-
ple aspects within the same sample, thereby limiting the ability to examine independent, additive,
or synergistic effects across components of social connection. Perhaps most notably, longitudinal
evidence that has accumulated in recent decades began to be collected prior to the widespread use
of many tech-mediated means of social interaction. The degree of equivalency among means of
connecting socially, and how it might influence subsequent long-term risk, is unclear.

Social Connection and Morbidity

Data on nonfatal health outcomes also present compelling evidence in support of associations be-
tween social connection and physical, mental, and cognitive health outcomes. Because nonfatal
outcomes may be bidirectional, it is important to distinguish study methodologies that can deter-
mine directionality. For example, poorer social connections may lead to poorer health, but it is also
plausible that poorer health influences social connection (e.g., isolation, loneliness). For example,
chronic health conditions may make it more difficult for a person to engage socially, leading to
greater isolation and loneliness. Both the bidirectional and directional associations between social
connection and health outcomes point to significant public health implications. However, longi-
tudinal studies establish the level of social connection prior to any health outcome and thus offer
stronger evidence of a directional effect of social connection on health.

For the physical health outcomes associated with social connection, some of the strongest evi-
dence comes from cardiovascular outcomes. For example, data from 16 longitudinal studies show
that poor social relationships predict a 29% increased risk of coronary heart disease and a 32%
increased risk of stroke (101). Data synthesized from 13 longitudinal studies show that poor social
connection among patients with heart failure is associated with a 55% increased risk of hospital
readmission (35). Several meta-analyses also document associations between components of social
connection and other physical health outcomes, including diabetes self-management (90), malnu-
trition (4), frailty in older men (51), and vaccine uptake (49). While the vast majority of clinical
studies focused on older adults, one meta-analysis demonstrated that poor social connection is
associated with greater chronic physical complaints among children and adolescents with chronic
physical conditions (61). A review of 35 years of experimental viral-challenge studies showed that
persons with greater social connection (social networks, social support) are less susceptible to up-
per respiratory infectious illness (19). These findings were replicated across multiple respiratory
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viruses and included younger samples ranging from 18 to 55 years of age. Overall, this body of
evidence shows associations with several significant physical health indicators, with robust longitu-
dinal data on cardiovascular outcomes [cardiovascular disease is the leading chronic disease in the
USA among both men and women (21)], and promising but limited data on other health outcomes.

Mental health is also strongly related to social connectedness and has received considerable
attention in public health. Meta-analyses synthesizing these data have found that various com-
ponents of poor social connection are associated with social anxiety in both adolescents (60, 62)
and adults (94), as well as with depression (16, 26, 62, 104, 106), psychosis (17, 64), and suicidal
ideation (15, 24), while greater social connection is associated with better overall mental health
among aging populations in long-term care residential settings (5). However, many of these data
are cross-sectional, and substantial evidence points to bidirectional effects between mental health
and social connection. Overall, these studies show that better social connection is associated with
better mental health, with longitudinal data demonstrating an increased risk of depression due to
poor social connection (16, 106).

Cognitive health is of particular concern for population health as our aging population con-
tinues to grow. Meta-analyses demonstrate longitudinal associations between social connections
and cognitive health outcomes, including cognitive functioning and risk of dementia. For exam-
ple, data across 51 studies indicate that better social engagement and large social networks are
associated with better global cognitive function, memory, and executive function (27). Multiple
meta-analyses demonstrate the longitudinal influence of social connection on risk of dementia (53,
54, 72). For example, data from 31 studies with more than 3.2 million participants demonstrate
that having a poor social network increases risk by 59% and poor social support by 28%, whereas
greater social engagement is a protective factor (72). These data suggest that social connection
may play a protective and central role in maintaining better cognitive function and preventing
dementia.

Biological and Behavioral Pathways by Which Social Connectedness
Influences Health

In addition to the evidence that social connection influences health, there is growing evidence
of plausible biological and behavioral pathways that explain these associations. Several reviews
have documented evidence of plausible biological mechanisms (e.g., 10, 45, 71, 96). Social ex-
periences, and our perceptions of them, can influence health through central processing that in
turn influences peripheral health-relevant biology (18). Reviews of this evidence have found that
social connection factors influence specific biological pathways, including chronic allostatic load
(82), cardiovascular reactivity (95), blood pressure (29), oxidative stress (59), neuroendocrine dys-
regulation (10), immune functioning (19, 58, 63, 67, 77), inflammation (98), and gut-microbiome
interactions (92). Because chronic inflammation is implicated in many chronic illnesses, including
cardiovascular disease, depression, and dementia, this may be a common mechanism that could
explain the diverse health effects of social connections or lack thereof.

Similarly, social connections may influence health outcomes via psychological and behavioral
factors. One widely examined psychological pathway is the role of social connections (social sup-
port) and perceived stress (45). Social relationships help us cope with stress, thereby buffering
the health effects of stress (23, 71), or conversely may be sources of interpersonal stress, thereby
exacerbating biological stress responses and potentially downstream health effects (6, 93). Several
reviews have documented the influence of aspects of social connection on behavioral factors such
as sleep quality and quantity, obsessive behavior, physical activity, and smoking (10, 50, 84). Social
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connection has also been associated with other public health issues, including opioid misuse (11)
and smoking in adolescents (83).

Importance Across the Life Span

Because humans are fundamentally social, it is unlikely that there is any stage of development
where social connection would be irrelevant (33). Early infant—caregiver relationships not only
are essential to survival, given that humans are one of the most vulnerable species at birth, but
also are thought to become the first social safety net, forming the basis on which relationships
are judged as reliable sources of support and protection (7). Some of the earliest public health
policies stemmed from research demonstrating that infants and young children in custodial care
who are deprived of human contact fail to thrive and, in some cases, die (91, 99). Similarly, studies
demonstrating the effectiveness of early contact between mother and infant on subsequent health
and development outcomes (9) have led to maternity care practices and policies for skin-to-skin
contact within 1 hour of birth (12). Several studies show that early childhood experiences affect
cognitive, behavioral, and physical development, significantly predicting health (56, 102).

Social connection, or conversely isolation and loneliness, is often assumed to be more relevant
to health in older age, with a significant number of studies and reviews focused primarily or entirely
on older adults. However, emerging evidence suggests that it is relevant across the life span (33),
and some data indicate that younger age groups could be at the same or greater risk. For example,
regarding the prevalence rates of indicators of deficits of social connection (e.g., loneliness), some
surveys have found that loneliness occurs across ages, but several national surveys have found the
highest prevalence rates among young adults (1). One study suggests that loneliness may peak
at age 19 (88). Analyses of data from 75 longitudinal studies from Asia, Australia, Europe, and
North America found evidence of an inverted-U-shaped trajectory for loneliness across the life
span (66). On average, loneliness decreases throughout childhood and remains relatively stable
from adolescence to the oldest old age, suggesting its relevance across the life span (66). Within a
US sample, the nonlinear association with age was consistent with that of other samples; however,
some variables were predictors of loneliness across all ages, while others were relevant to specific
age groups (32).

Evidence of who may be at greatest risk of adverse health outcomes further prescribes a life-
span approach. For example, in a meta-analysis of 70 prospective studies, isolation, loneliness,
and living alone were significant predictors of premature mortality across ages, and the effect was
stronger among younger individuals than among those above 65 years of age (42). Furthermore, in
another recent study, loneliness predicted a significantly increased risk of earlier mortality among
young and middle-aged adults but not among older adults (55). There is significant evidence of
the importance of social connection across developmental stages for health-relevant biological
processes. For example, a review of evidence documenting the relevance of social connection to the
innate immune system during development demonstrates the importance of warmth and rejection
in the social environment for childhood immune processes, including inflammation regulation
(77). Beyond childhood, an analysis of four nationally representative studies representing the life
course (adolescence and early, middle, and late adulthood) documented dose-response effects of
the structure, function, and quality of social connections on multiple health-relevant biomarkers,
including C-reactive protein, systolic and diastolic blood pressure, waist circuamference, and body
mass index, across each stage of life (105). However, the elevated risk associated with lacking social
connection was much stronger at some stages of life. For example, the effects of social isolation
were more strongly associated with inflammation during adolescence than physical inactivity.
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Research also indicates the potential for unique antecedent processes in perceived and received
social support across the life span (97), suggesting that a life span approach may have implications
for intervention efforts. Overall, this evidence suggests that social connection is relevant to health
across the life span and may help identify unique features, triggers, and targets that are relevant
to health across the life course.

Social Connection as a Causal Determinant of Health

Cumulative evidence supports the possibility of a causal association between social connection and
health (39, 47). Although causality is difficult to establish for many public health issues, given that
most epidemiological data are observational rather than experimental, drawing causal inferences
for disease is a critical step toward preventive action. When determining what criteria to use to
draw causal inference from epidemiological research, the Bradford Hill guidelines are frequently
cited as a standard to apply (36). These criteria can be applied to evaluate social connection as a
causal determinant of health. The criteria for causation include the strength of the association,
consistency, specificity, temporality, biological gradient, plausibility, coherence, experiment, and
analogy. While no single factor is sufficient to establish causation, if all or most of the guidelines are
met, then the necessary evidence exists to sustain a greater likelihood of a causal relationship than
simply an association. Table 1 summarizes the supporting evidence across the nine Bradford Hill
criteria; more detailed analyses applying these criteria to social connection have been published
elsewhere (39, 47). There is enough evidence to support each criterion except for specificity, given
that social connection has been linked to multiple health outcomes—which is also true of smoking.

Critics of the Bradford Hill guidelines argue that they rely too heavily on epidemiological data
and that a data integration framework is preferable for determining causality (28). A data inte-
gration framework incorporates data from multiple scientific disciplines, not just epidemiology,

Table 1 Bradford Hill guidelines and summary of supporting evidence for social connection

Bradford Hill criteria Summary of supporting evidence
Strength How large is the association? Effect size is comparable to or exceeds that of other
clinical and mortality risk factors
Consistency Is there consistency or replicability across varying | Ten meta-analyses, 276-plus studies using a variety of
types of studies and populations? locations, populations, and methods
Specificity Does exposure give rise to only a single outcome? | Exposure gives rise to multiple health-related
outcomes
Some evidence of mechanistic specificity
Temporality Does exposure precede the outcome? Prospective epidemiological studies
Biological gradient | Is there evidence of a dose—response curve? Demonstrated in nationally representative samples

across development stages

Plausibility Are there plausible biological mechanisms? Several plausible biological mechanisms have been
documented
Coherence Is there parallel evidence? Does it fit within what Fits within the framework of social determinants of
is known? health
Experiment Is there experimental evidence? Nonhuman animal studies of isolation
Human social RCT interventions
Laboratory manipulations of social situations
Analogy Is the evidence consistent across measurement Consistency across multiple conceptualizations and
types? measurement approaches

Abbreviation: RCT, randomized controlled trial.

Table adapted from Reference 39 (copyright 2021 Sage Publications).
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into evaluations of causation, and it can be applied to evaluate social connection as a causal deter-
minant of health. Notably, evidence spanning psychology, neuroscience, genetics, molecular biol-
ogy, and immunology, among other disciplines, has documented plausible biological mechanisms
between social connection and health (for reviews, see 10, 45, 96). Furthermore, evidence of a
dose-response effect of the structure, function, and quality of social connection on multiple health-
relevant biomarkers across the life span (105) supports a biological gradient. Based on the Bradford
Hill guidelines and the data integration framework, the cumulative evidence supports the likeli-
hood of a causal link between strong social connections and both better health and longer life (47).

OPPORTUNITIES FOR INCLUSION IN PUBLIC HEALTH INITIATIVES

With a wealth of evidence documenting both short- and long-term health outcomes, spanning
both chronic and infectious diseases, policy makers should consider prioritizing social connection
within public health agendas. Specific resources and activities must be identified to facilitate these
objectives. Emphasis on social connections within SDoH is a logical approach.

Emphasis Within the Social Determinants of Health

Opver the past 15-20 years, SDoH have received increasing attention from public health and non-
profit organizations (8), including the World Health Organization (WHQO) Commission on the
Social Determinants of Health. Estimates suggest that SDoH factors are a major contributor to
population health, with medicine and medical care accounting for only around 20% of population
health (44).

According to the US Centers for Disease Control and Prevention (CDC), SDoH are the “con-
ditions in the places where people live, learn, work, and play that affect a wide range of health and
quality-of life-risks and outcomes” (13). Healthy People 2030 comprises five key domains, includ-
ing economic stability, access to education and quality, health care access and quality, neighbor-
hood and built environment, and social and community context (34). The domain of social and
community context within SDoH clearly aligns with social connection. For example, social and
community context is described as follows (34):

People’s relationships and interactions with family, friends, coworkers, and community members can
have a major impact on their health and well-being. Healthy People 2030 focuses on helping people
get the social support they need in the places where they live, work, learn, and play.

This description corresponds to how social connection has been defined, conceptualized, and mea-
sured in interdisciplinary health research. However, at present no SDoH objectives focus directly
on promoting interactions or relationships with family, friends, coworkers, and community mem-
bers, or on social support—all components of social connectedness. Moreover, social connection is
not identified as a health indicator and is not well represented within many existing public health
initiatives (e.g., Healthy People 2030) or population health surveys to gather data related to social
connection (e.g., Behavioral Risk Factor Surveillance System, National Health Interview Survey,
National Health and Nutrition Examination Survey). Thus, the SDoH domain of social and com-
munity context is inadequately represented in national public health objectives and national health
surveys in the USA.

Emphasis Within Social Determinants of Health Initiatives

What resources are needed to facilitate the inclusion of social connection within SDoH objectives?
The overarching goal of Healthy People 2030 related to SDoH is to “create social, physical, and
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economic environments that promote attaining the full potential for health and well-being for
all” (34). To accomplish this goal, it is critical to ensure adequate representation of expertise on
social connection within the CDC’s Social Determinants of Health Workgroup. Another criti-
cal resource is an adequate measurement model. The Healthy People 2030 framework provides
a vision for a national health agenda and a strategy for improving health and health equity by
identifying measurable objectives and targets that should be achieved by the end of the decade.
"This requires tracking data-driven outcomes to monitor progress and to motivate, guide, and fo-
cus action. Existing data sources (e.g., the Health and Retirement Study) can be used as a proxy
to gather national-level social connection data to sustain the baseline development and moni-
tor it throughout the decade. Other data sources already identified by the Healthy People 2030
program could provide data for the rest of the US population (adults <50 years); nonetheless,
there may be additional opportunities for improving surveillance systems (at the national or state
level) to capture population health data. Given that Healthy People 2030 objectives are aimed at
the most pressing public health issues and that the social isolation accompanying the COVID-19
pandemic exacerbated an existing public health crisis (40), the absence of objectives is both notable
and problematic.

Many opportunities exist to advance public health through greater inclusion of social con-
nection and related social factors within existing efforts at national, state, and local levels. For
example, the Administration for Community Living has established Commit to Connect, a na-
tional clearinghouse of community-based interventions to address social isolation and loneliness
that will also serve as a resource for older adults and people with disabilities. National efforts
such as Commit to Connect provide evidence-based resources and best practices that can also be
utilized at a local level.

While it is critical to reach the most vulnerable groups, preventive efforts need to be imple-
mented across the risk trajectory of the population to impact public health more comprehensively.
National health guidelines, such as those for nutrition, physical activity, and sleep, provide the ba-
sis for which factors are recognized and implemented in health prevention. These guidelines serve
as an evidence-based foundation for health policies and programs across the USA to help health
care professionals and policy makers guide Americans in making healthy lifestyle choices. National
health guidelines have been helpful in raising awareness and providing benchmarks for what in-
dividuals should be striving for in their daily behavior. Members of the public are looking for
guidance on what they can personally do to reduce their risk—for example, guidelines for sleep,
nutrition, and physical activity. Just as guidelines for nutrition consider both quantity and quality
and those for physical activity consider both frequency and intensity, social guidelines similarly
need to represent the complexity of the evidence. Social health guidelines need to be established
by expert consensus and periodically updated on the basis of current evidence (41).

Given the strength of the evidence documenting sizable health effects associated with social
connection, there are glaring missed opportunities for population health. In light of the COVID-
19 global pandemic and what many researchers have also referred to as a double pandemic of
isolation and loneliness (40), the time is ripe to establish a more systematic and strategic public
health approach to advancing social connection within health promotion and prevention.

INTEGRATING SOCIAL CONNECTION INTO EXISTING PUBLIC
HEALTH FRAMEWORKS

Due to its complexity, addressing social connection in public health may seem daunting; thus, a
systemic framework of action is needed to guide this work. More specifically, the framework should
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Figure 2

The socio-ecological model of health and the Health in All Policy framework are traditionally applied separately in public health.
Panel # adapted from a public domain diagram by the Centers for Disease Control and Prevention. Panel 4 adapted from a diagram
published by the World Health Organization.

guide and foster future scientific investigation, intervention, practice, and policy on promoting
social connection as a means of improving public health.

Several frameworks or models have already been widely adopted and are guiding public health
efforts. For example, the CDC (12) has adopted the socio-ecological model of prevention (14),
which acknowledges that individuals are situated within interpersonal relationships, neighbor-
hoods and communities, organizations and institutions, and society and culture (Figure 2). The
socio-ecological model has been widely applied to understand various factors that contribute to
health risk and protection (e.g., violence prevention) (14); however, less research has applied this
model to social connection. A systems approach using the socio-ecological model has been pro-
posed to identify both the underlying causal factors that may contribute to health at each level
(e.g., individual, interpersonal, community, society) and potential solutions across these levels (37).
Given that much research to date has focused primarily on the individual level, the socio-ecological
model could substantially advance evidence and practice by drawing attention to interpersonal-,
community-, and societal-level influences on social connection and their roles as potential targets
for solutions. For example, reviews of the existing literature reveal that most interventions focus
on the individual (e.g., maladaptive cognition or social skills) or relationship (e.g., dyadic or peer
support) and to a lesser extent on community-level (e.g., social programs or clubs) or societal-level
(e.g., policy) approaches. Consideration of the full socio-ecological model suggests that there are
important missed opportunities to prevent and promote health that take a broader societal and
population health perspective, including approaches that address the built environment, norma-
tive practices, and public policy.

The WHO has proposed a Health in All Policy framework (HiAP) (103), which suggests that
every sector of society can potentially influence health and, therefore, that policies within every
sector should consider the health implications of those policies (Figure 2). The CDC’ National
Prevention Strategy adopted the HiAP, recognizing that health is influenced by various factors
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beyond medicine and health care and, in some cases, traditional public health (79). Adapted ver-
sions of the HiAP have been applied to well-being (52) and social connection (38). The Social
in All Policy framework argues that policies across sectors have social implications (38). The so-
cial relevance of these sectors was widely evident during the COVID-19 pandemic, when policies
were implemented to reduce social contact and every sector of society had to adapt. Indeed, the
public health implications of social connections go beyond the health sector. Nearly every sector,
and almost every governmental department, can play a role. This framework illustrates powerfully
how every sector of society can potentially contribute to risk or protection via policies that limit
or facilitate social connection (38).

While each of these frameworks can substantially advance public health by more carefully
considering social connection, there may be limitations. For example, the HiAP acknowledges
key sectors as potential levers of action but focuses exclusively on policy. In contrast, the socio-
ecological model suggests that policy is only one of several levels at which to truly understand and
intervene to promote social connection and health. Given the evidence summarized above, each
of these models could also benefit from adopting a life span approach.

A MORE COMPREHENSIVE PUBLIC HEALTH FRAMEWORK

A SOCIAL Framework: The Systemic Framework of Cross-Sector
Integration and Action Across the Life Span

The proposed Systemic Framework of Cross-Sector Integration and Action Across the Life Span
(SOCIAL) aims to facilitate and accelerate progress within public health. This framework illus-
trates untapped opportunities to significantly influence population health, many of which are not
adequately addressed in US public health programming today. Drawing upon, merging, and ex-
panding upon the socio-ecological model and the HiAP, a scientific advisory council of interdis-
ciplinary experts created the SOCIAL (Figure 3).

This framework aims to illustrate the intersectionality of several selected factors relevant to
health. At its most basic level, it contains two primary axes: the level of influence across the
socio-ecological model and a selection of sectors from the HiAP. The former includes individual,
interpersonal relationship, institutional/organizational, community, and society levels within the
socio-ecological model. The latter includes clinical and population health, transportation, hous-
ing, employment, nutrition, environment and sanitation, education, and leisure.

In this model (Figure 4), the intersection between each socio-ecological system level and each
sector is represented by a cell. On the basis of this model, we can systematically identify and evalu-
ate the evidence and application opportunities as well as gaps by numbering each level and sector.
Much of the evidence and many of the intervention efforts are within cell 1.1 (Figure 4), which is
the intersection of the health sector and the individual level. For example, a meta-analysis of 106
randomized controlled trials of interventions aimed at patients (individuals) within clinical set-
tings (the health care sector) found that patients randomized to receive some kind of psychosocial
support in addition to standard treatment had a 20% increased odds of survival relative to controls
(89). Furthermore, the National Academy of Sciences consensus report (69) on social isolation and
loneliness focused on the health sector (Figure 4, row 1), though it also noted gaps beyond the
individual level and made recommendations for community-based and policy-based approaches.

Notably, this model is explicitly flexible, dynamic, and designed to expand upon previous mod-
els in important ways. Within the context of the definition of SDoH, some sectors are not well
represented—for instance, where people play. Therefore, to address the absence of this sector in
previous models, leisure, including arts and entertainment, is included as a sector with the potential
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Erratum >
to influence health through its impact on social connection. During the global pandemic, leisure
was one of the sectors influenced by policies that limited social contact in an effort to reduce the
spread of the virus. For example, theaters and museums were closed and sporting and other social
events were canceled. In some cases, leisure activities were resumed in isolation or remotely. Like
other sectors represented in the HiAP, leisure may be both a contributor to health through its
impact on social connection and an opportunity for prevention and intervention across levels.

Another way in which this model improves upon previous models is by integrating a life
span approach. Because many definitions of SDoH include the recognition of how we age, this
framework explicitly acknowledges a life span approach within each intersection between socio-
ecological levels and sectors. For example, the life span could be broken down into six stages
(infancy, childhood, adolescence, young adulthood, middle age, and older adulthood), each stage
could be numbered, and each cell could then be expanded into six subcells (e.g., 1. Infancy, 2. Child-
hood, 3. Adolescence, 4. Young Adulthood, 5. Middle Age, 6. Older Adulthood). Social connection
is critical at every stage of life, with research demonstrating dose-response effects on biomarkers
and mortality at adolescence, young adulthood, middle adulthood, and older age (105). While
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there is compelling evidence of health effects across major developmental stages throughout the
life span, less is known about biological mechanisms and effective prevention and intervention
efforts. This framework can help elucidate where there are gaps in the evidence. For example, ed-
ucational policy efforts (Figure 4, cell 7.5) could be expanded to determine policies appropriate
across each developmental stage. These could include programs focused on a specific develop-
mental stage, such as prenatal and postnatal education programs focused on bonding and attach-
ment for early healthy development (Figure 4, e.g., subcell 7.5.1), the inclusion of social connec-
tion in elementary and secondary public health education to focus on childhood and adolescence
(Figure 4, e.g., subcells 7.5.2 and 7.5.3), or education programs among Medicare beneficiaries
(Figure 4, e.g., subcell 7.5.6). Alternatively, these could be programs that are explicitly meant to
cut across ages, such as educational programs focused on national health guidelines (Figure 4,
cell 7.5).

Furthermore, collaboration between sectors and levels could create efficiencies to accelerate
progress. Traditional boundaries between sectors and levels can be crossed in both evidence and
application. For example, individually focused interventions could target ridesharing transporta-
tion for older adults in order to facilitate community engagement and medical appointment
adherence; if successful, institutions could create policy to cover the associated costs. Thus, as
represented by the bidirectional arrows between sectors (Figure 3), we could create collaborative
partnerships to capitalize on overlapping avenues of investigation and application.
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The Framework as an Evidence Gap Map

While the systemic framework of cross-sector action can provide a conceptual lens through which
to address the chasm between evidence and application, it is also critical for advancing the science
and relevant evidence within each of these cells. Cross-sector action needs to be evidence based.
This framework can facilitate the identification of evidence gaps within each level that can guide
funding priorities.

This framework may guide the development of an evidence gap map. In its most basic form, the
framework identifies 40 cells based on the intersections between the five levels included within the
socio-ecological model and the eight sectors within the HiAP (Figure 4). Yet, most of the evidence
is only in one or two cells, suggesting we have tapped into only one-fortieth to one-twentieth of
what can and should be done to affect public health by addressing social connection (Figure 4).
If the model were expanded to encompass the life span approach, this fraction would be much
smaller. If we assume that each of these cells contributes equally to population health, and that
two of these cells were adequately and fully addressed, then we have focused our efforts on only
5% of the issue. If we can systematically begin to address the other 95%, the potential for change
in population health would rise exponentially.

A Flexible Framework

The current representation of the systemic framework for cross-sector action is meant to be il-
lustrative and not exhaustive, as the framework is purposely designed to be flexible. Just as there
are variations on the socio-ecological model and the WHO HiAP sectors, additional levels may
be added to the systems and sectors for more fine-grained analysis and application within the sys-
temic framework. Similarly, the life span approach could be divided into more incremental stages
from conception to death. Thus, the number of intersections (represented by cells) could grow as
additional levels of analysis are needed.

"To advance both evidence and solutions, this framework can be adapted to include additional
factors. At least four factors may be particularly relevant. First, each cell could be expanded by
specifying targets within the public health approach of primary, secondary, and tertiary prevention.
Second, the framework could be expanded by explicitly identifying evidence and solutions within
each cell for each component (i.e., structure, function, and quality) of social connection. Third, as
social contact is increasingly tech-mediated, we need to better understand explicitly its role across
each of these cells. Fourth, this framework should advance greater health equity and reduce health
disparities by explicitly identifying disparities within each cell. Importantly, mapping of potential
gaps in the intersections between relevant factors is not unique to social connection, and there is
potential for application to other SDoH factors and other public health issues.

CONCLUSION

Cumulative evidence clearly demonstrates that a lack of social connection is associated with poorer
health, pointing to the clear public health relevance of social connections. This evidence spans a
range of physical and mental health outcomes, has been replicated across different populations
and contexts, is independent of a range of potentially confounding factors, and demonstrates that
the magnitude of effect rivals other risk factors for health and mortality. Despite this wealth of
evidence, social connection is not adequately recognized or prioritized in many national public
health efforts. Given the high prevalence within the population of persons who may lack adequate
social connection and the severity of the health consequences, greater prioritization of social con-
nection within public health and within efforts aiming to address SDoH is warranted. The global
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COVID-19 pandemic has provided greater awareness of how social contact cuts across sectors
and the urgency to address this issue within public health policy. Using the proposed SOCIAL
framework, we can systematically map out gaps in evidence and solutions to accelerate progress
focused on social connection within public health.

1. Decades of accumulated interdisciplinary evidence on the relationship between social
connections and health document associations, pathways, and biological mechanisms and
provide a scientific foundation for prioritizing social connection for health both in the
USA and globally.

2. Research across multiple scientific disciplines and methodological approaches has ex-
tensively documented compelling evidence of both the long-term health effects and the
biological and behavioral basis of these effects; however, this evidence has been under-
recognized within medicine and public health.

3. Current evidence suggests that the prevalence of poor social connection (e.g., loneli-
ness, isolation) within the population is high and has increased during the COVID-19
pandemic, pointing to a potential major public health concern.

4. Given both short- and long-term health outcomes, spanning both chronic and infectious
diseases, it is critical to identify the objectives that must be accomplished to achieve the
overall goal of elevating social connections into the realm of a public health priority
nationally.

5. National health objectives are aimed at the most pressing public health issues, and the
social isolation accompanying the COVID-19 pandemic exacerbated an existing public
health crisis; therefore, national objectives focused on social connection are needed.

6. Systematic approaches to identifying opportunities to address gaps in the evidence and
apply the evidence to practice, across levels and sectors, will accelerate progress in ad-
dressing social connection within public health.
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