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Social connection as a critical factor for mental and physical health:  
evidence, trends, challenges, and future implications
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Rising concerns about social isolation and loneliness globally have highlighted the need for a greater understanding of their mental and physical health 
implications. Robust evidence documents social connection factors as independent predictors of mental and physical health, with some of the strongest 
evidence on mortality. Although most data are observational, evidence points to directionality of effects, plausible pathways, and in some cases a causal 
link between social connection and later health outcomes. Societal trends across several indicators reveal increasing rates of those who lack social connec-
tion, and a significant portion of the population reporting loneliness. The scientific study on social isolation and loneliness has substantially extended over 
the past two decades, particularly since 2020;  however, its relevance to health and mortality remains underappreciated by the public. Despite the breadth  
of evidence, several challenges remain, including the need for a common language to reconcile the diverse relevant terms across scientific disciplines, consis-
tent multi- factorial measurement to assess risk, and effective solutions to prevent and mitigate risk. The urgency for future health is underscored by the po-  
 ten tial ly longer- term consequences of the COVID- 19 pandemic, and the role of digital technologies in societal shifts, that could contribute to further declines  
in social, mental and physical health. To reverse these trends and meet these challenges, recommendations are offered to more comprehensively address gaps  
in our understanding, and to foster social connection and address social isolation and loneliness.
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In a joint statement published in January 2024, the govern
ments of the US, Japan, Morocco, Sweden, Kenya and Chile high
lighted “the importance of social connection to the health and 
well being of individuals, communities and societies”1. This came 
at the heels of the COVID 19 pandemic, a more than three year 
period in which the global population had to isolate, practice “so
cial distancing” and, in many cases, was homebound, all factors 
contributing to reduced social contact. However, while that global  
health crisis helped raise awareness of the importance of this issue,  
scientific evidence was already documenting the significant men
tal and physical health implications of declining social connection.

Social connection is widely acknowledged to be a fundamental 
human need2,3, linked to higher well being, safety, resilience and 
prosperity, and to longer lifespan4. Across social species, research 
demonstrates that social connection is one of the strongest pre
dictors of survival, both early and later in life, through adaptive 
behavioral and biological mechanisms5,6. The availability and di
versity of social relationships, interactions and networks are crit
ical for health and well being4,7,8. Therefore, it is imperative to un  
  derstand how new trends involving social connection relate to shifts  
in important societal outcomes such as mental disorders and phys
ical diseases.

Rising global concerns about a “loneliness epidemic” in pub
lic discourse have been accompanied by increased academic re
search and heightened engagement among communities, insti
tutions and governments. These concerns are being reflected in 
national and international responses to this “epidemic”. In 2018, 
the UK appointed a Minister of Loneliness9, establishing a national 
strategy and awareness campaign. Japan followed by appointing a 
Minister of Loneliness in 202110. Beginning in 2018, the European 
Union has produced several reports on loneliness11. In 2023, the 
US Surgeon General issued an Advisory and a framework for a 
national strategy on “our epidemic of loneliness and isolation”4. 

In the same year, the South Korean government took a tangible  
step, offering monthly stipends to encourage young socially iso
lated individuals to reintegrate into society12. Outside govern
ments, the World Health Organization (WHO) launched in 2023 
a Commission on Social Connection, a three year effort to raise 
global awareness and mobilize support in this area13.

These efforts have been prompted by data documenting recent 
increases in social isolation and loneliness, and decreases in social 
connection globally4. Factors including modernization in society, 
economic disparities, the introduction of digital technologies,  
shifts in civic engagement, growing political divides and radicali
zation, and others, have been examined as potential contributors 
to this decline in social connection. Whether this is a social reces
sion, a loneliness epidemic, or a public health crisis, it is clearly a 
pressing issue.

This is a critical moment to act and bridge the gaps in our collec
tive knowledge to mitigate adverse outcomes. However, there are 
several challenges to be addressed. Over the years, the relevance of 
social connection to our health has emerged in various disciplines, 
leading to a complex and potentially confusing evidence base. This 
calls for a common language to be established. However, in the   
process, we risk oversimplifying the issue and falling short of an 
adequate response. With increasing public and governmental at
tention, this is a critical time to take stock of the strengths and gaps 
in the existing evidence, the challenges to be faced, and the impli
cations for the future.

SOCIAL CONNECTION AND MENTAL HEALTH

There is a robust evidence base linking social connection to men
tal health outcomes. Social connection plays a vital role in prevent
ing mental health problems, maintaining good men tal health, 
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and aiding in the recovery from both moderate and severe mental 
health conditions, while isolation and loneliness have been associ
ated with poorer mental health. Most of this evidence regards de
pression, with fewer studies considering other mental disorders.

Although most available data are observational and cannot 
demonstrate causality, there are longitudinal studies that provide  
more robust evidence to indicate directionality, and recent evi
dence using Mendelian randomization to establish causal rela
tionships14. In some cases, associations appear to be bidirectional, 
meaning that there is evidence to suggest that social isolation and 
loneliness increase the risk for poorer mental health, as well as evi
dence that poorer mental health increases the risk for isolation and 
loneliness15.

Depression

There is a strong positive association of social isolation and lone
liness with depression from youth to older adulthood. Further, high
er social connectedness is protective towards depressive symptoms  
and disorders16.

When looking at adults of all ages, 18 years and older, data from 
the US National Health Interview Survey examined the impact of 
living alone and the availability of social and emotional support 
on depression17. Adults living alone reported significantly higher 
depression than those living with others, and this difference held 
across several sociodemographic factors. Adults never or rarely re
ceiving social and emotional support were twice as likely to report 
depression, but adults living alone were still more likely to report 
depression even compared to adults living with others who did 
not receive social and emotional support17.

Importantly, longitudinal evidence suggests that social isola
tion and loneliness likely cause or worsen depression over time. 
For example, a systematic review of 32 longitudinal studies from 
the general population examined whether subjective feelings of 
loneliness predicted the onset of a new diagnosis of depression18. 
Studies followed participants from six months to 16 years, with 
an average follow up of 3.5 years. The odds of developing new 
depression in adults were more than double among those who 
reported often feeling lonely compared to those rarely or never 
feeling lonely. While there were more studies among older adults, 
the findings were consistent among younger age groups, includ
ing university students and new mothers.

Using two large datasets – the Psychiatric Genomics Consor
tium meta analysis of major depression (N=142,646)19, and the 
Million Veteran Program (N=250,215)20 – to apply a two sample 
Mendelian randomization design, loneliness appeared to cause 
incident major depression and depressive symptoms14. These 
analyses were then reversed using loneliness outcome data from 
the UK biobank. Remarkably, data demonstrated that loneli
ness causally predicts major depression, but the reverse is also 
true, with major depression causally predicting loneliness14. This 
suggests that loneliness is both a cause and a consequence of ma
jor depression;  thus, public health strategies to reduce loneliness 
may potentially be effective in preventing the onset of depression 

and reducing depressive symptoms, and better treatments for de
pression are likely to reduce loneliness.

The link between social connection and depression has also 
been examined among patients in medical settings, suggesting po
tential spillover effects on other clinical conditions. For example, 
low social support had a significant positive association with ante
natal depression, which contributes significantly to maternal physi
cal health21. In a review, 83% of studies found that pregnant women 
with low social support had greater depressive symptoms16.

The links between social connection and mental health are also 
relevant within occupational settings. The strain on employees a  
cross sectors, particularly those hit hardest during the COVID 19 
pandemic – such as health care providers, educators, and other 
“essential employees” – has brought greater attention to burnout 
and other mental health concerns. A meta analysis of studies in 
health care workers found that a lack of social support significant
ly contributed to higher risk for acute stress disorder, burnout, an x
iety, depression, and post traumatic stress disorder22.

Cognitive health

Several meta analyses consistently show that stronger social 
connection – including social networks (e.g., number of social con 
tacts, frequency of interaction, marital status, living arrangement) 
and social engagement (e.g., attending social groups;  visiting fam
ily, friends and neighbors;  engaging in voluntary or paid work, par
ticipation in cultural or leisure activities) – is associated with better 
cognitive function, but the evidence is less consistent for percep
tions of loneliness.

For example, a meta analysis including over 2.3 million partic
ipants showed that living alone, having a smaller social network, 
having a low frequency of social contact, and having poor social 
support were risk factors for dementia, while loneliness was not23. 
However, other meta analyses did find that greater loneliness was 
significantly associated with incident dementia24,25. Conversely, 
greater social engagement, including a greater number of social 
memberships, number of social contacts, and more social par
ticipation, may be protective, as these were associated with lower 
dementia risk23,26.

SOCIAL CONNECTION AND PHYSICAL HEALTH

Robust evidence links social connection, isolation and lone
liness to an increased incidence of several physical diseases and 
to earlier death. The strength of this evidence has been acknowl
edged in multiple National Academy of Science, Engineering, and 
Medicine (NASEM) consensus study reports15,27, scientific state
ments by professional associations such as the American Heart 
Association28, and the US Surgeon General Advisory issued in 
20234. The evidence can be found in several meta analyses and 
systematic reviews that document the overall effects on physical 
morbidity29 31, and on disease related as well as all cause mortal
ity32 43. There are also meta analyses on clinical outcomes such as 
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response to vaccine44.
This body of evidence led a NASEM consensus study report to 

conclude that “social isolation is a major public health concern”15. 
This is noteworthy, since the report was published before the 
COVID 19 pandemic and there has been a significant volume of 
research on this topic from 2020 onward.

Physical morbidity

There is a rich and growing body of evidence across a variety of 
physical health outcomes, including major health indicators such 
as cardiovascular diseases, stroke and diabetes mellitus.

Cardiovascular diseases are the leading cause of death globally, 
accounting for roughly one third of all deaths;  therefore, factors 
that increase or decrease this risk can have a major global health 
impact45. Dozens of studies have found that social isolation and 
loneliness significantly influence the risk of cardiovascular and ce
rebrovascular morbidities15,29.

The culmination of this evidence resulted in a statement pub
lished by the American Heart Association in 2022, acknowledging 
this risk from objective and perceived social isolation28. According 
to this review of the evidence, there is a clear link of social isola
tion and loneliness with risk for coronary heart disease and stroke. 
Among the evidence, a synthesis of data across 16 independent 
longitudinal studies demonstrates that poor social relationships 
(social isolation, poor social support, loneliness) were associated 
with a 29% increase in the risk of incident coronary heart disease 
and a 32% increase in the risk of stroke29. These findings were con
sistent across genders.

Low social connection and loneliness have also been associat
ed with a greater risk for hypertension. Indeed, data from the Na
tional Social Life, Health and Aging Project suggest that the impact 
of social isolation on risk for hypertension exceeds that of clinical 
factors such as diabetes mellitus, pointing to a “causal role of social 
connections in reducing hypertension” in older age46.

Diabetes mellitus is a leading source of disability, lost produc
tivity, mortality, and lower quality of life, affecting nearly half a bil
lion people worldwide, with a significant global economic burden 
on individuals, health care systems, and countries47. Studies have 
repeatedly shown that social connection (e.g., family support and 
involvement) can positively influence the management and over
all health of individuals with type 1 and 2 diabetes. Large popula
tion studies also demonstrate the influence of social connection 
on the incidence of type 2 diabetes. For example, people with 
smaller social networks were more likely to have been recently di
agnosed with type 2 diabetes, to have previously been diagnosed 
with this condition, and to have diabetic complications48,49.

However, gender differences have been found along different  
indicators of social connection. Low social participation was link
ed to pre diabetes and complications among women but not men,  
while living alone increased the likelihood of previously diag
nosed type 2 diabetes and its complications in men but not in wom
en48,49. These findings were independent of glycemic control, quali
ty of life, and cardiac risk factors.

Diabetic outcomes may be due to better self care among those 
who are more socially connected. For example, in a meta analysis 
of 28 studies, social support was significantly associated with  
better self care, particularly glucose monitoring, and was strong
er among those with type 2 than type 1 diabetes50. Improving dia
betic outcomes via social connection can have cascading public 
health implications, given that diabetes mellitus often leads to 
other health outcomes, including heart disease, kidney failure, 
blindness, amputation and dementia.

There is also evidence to suggest that poor social connection is 
associated with worse outcomes among those who are already ill. 
For example, heart failure patients who self reported high levels 
of loneliness had a 68% increased risk of hospitalization, a 57% 
higher risk of emergency hospital visits, and a 26% increased risk 
of outpatient visits compared with patients reporting low loneli
ness51. In a meta analysis of 13 studies on heart failure patients, 
poor social connection was associated with a 55% greater risk of 
hospital readmission52. This was consistent across both objective 
and perceived social isolation, living alone, lack of social support, 
and poor social network. These data suggest that improving social 
connection among those who are sick can improve medical out
comes.

Mortality

Several reviews of the evidence, including a NASEM scien
tific consensus study, have concluded that some of the strongest 
evidence linking social connection, isolation and loneliness to 
health relevant outcomes is that concerning mortality15. Large 
population based epidemiological studies have tracked initial ly 
healthy populations over time, for years and often decades, doc 
umenting that those who are more socially connected live long
er35,38,41,42, while those who experience social deficits (isolation, 
loneliness, living alone, poor quality relationships) are more likely 
to die earlier, regardless of the cause of death33,36,37,39,40,43. Although 
social isolation has been implicated as a risk factor for death by sui
cide53, most meta analyses on mortality exclude suicide as a cause 
of death.

Based on meta analytic data, one estimate suggests that the as
sociation between social connection and survival may be as high 
as 50%42, while isolation is associated with 32% and loneliness 
with 14% increased risk for earlier death33. While estimates vary to 
some extent, they may be conservative, given that many reviews 
and meta analyses often exclude studies that focus specifically on 
deaths due to unnatural causes such as unintended injuries, vio
lence or suicide. While there are more studies and stronger effects 
on cardiovascular related deaths (e.g., myocardial infarction, 
stroke) and cancer related deaths (e.g., leukemia, lymphomas, 
breast cancer)41, more research is still needed on these, in addition 
to other disease related causes of death.

Over the years, the number of studies, the rigor of methodology, 
and the size of samples have all increased substantially, replicating 
the finding that social connection decreases the risk of premature 
mortality and providing stronger confidence in this evidence. For 
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example, longitudinal data from the UK Biobank regard nearly half 
a million people, reducing the likelihood of random error54. These 
data demonstrate that social isolation significantly increases risk 
for earlier all cause mortality, overall and consistently across sub
groups (i.e., males and females, young and older, health and un
healthy, various ethnicities), even after adjusting for a robust set of 
lifestyle, socioeconomic, biological, and health risk factors55.

Several meta analyses and systematic reviews have document
ed similar findings across different ways of examining the issue, 
including social relationships broadly, social networks, social con
tact frequency, marital/partnership status, marriage dissolution, 
social isolation, loneliness, and living alone32,43. While the mag
nitude of the effect varies to some extent across studies and de
pending on which aspect of social connection is being examined, 
the evidence points to the same general conclusion:  indicators of 
greater social connection are associated with reduced risk, while 
indicators of social deficits are associated with greater risk for pre
mature mortality.

THE RELATIVE INFLUENCE OF ISOLATION  
AND LONELINESS

When predicting the risk of future disease, does the subjective  

(loneliness) or the objective (isolation) aspect matter most? The 
English Longitudinal Study of Ageing, conducted in nearly 5,400 
adults over the age of 50, followed for an average of 5.4 years, found 
that loneliness was associated with an increased risk for cardio
vascular disease (coronary heart disease and stroke), but did not 
find the same outcomes for social isolation56. On the other hand, the  
UK Biobank, a large scale research effort collecting data on nearly 
half a million people, followed for an average of 7.1 years, found 
that both isolation and loneliness were associated with an in
creased risk of acute myocardial infarction and stroke57. However,  
the impact of social isolation remained significant after adjust ing  
for other risk factors, while the effect of loneliness was attenuated. 
Both isolation and loneliness were significant predictors of cardio
vascular outcomes; however, the relative importance seemed to be  
stronger for objective isolation.

Research is increasingly looking at the relative importance of 
isolation and loneliness, and considering multiple outcomes si
multaneously. Growing evidence suggests that loneliness has a 
stronger impact on mental health outcomes, while isolation has 
a stronger impact on physical health outcomes31,58. For example, 
a large national prospective study, examining the effects of social 
isolation and loneliness on 32 physical, behavioral and mental 
health outcomes, demonstrated that both were independent pre
dictors, but isolation had a stronger effect on mortality while lone

Figure 1 Simplified model of possible direct and indirect, directional and bidirectional, and potentially cyclical pathways by which social con
nection is associated with morbidity and mortality
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liness had a stronger effect on mental health outcomes58.

PATHWAYS AMONG SOCIAL AND HEALTH 
FACTORS

The evidence on the protective effects of being socially con
nected and the risk associated with social disconnection is often 
studied and discussed separately. However, these conditions in
tersect in meaningful ways. This includes direct and indirect, bidi
rectional and cyclical, as well as additive and multiplicative effects. 
Much of the evidence to date has focused on establishing the di
rect and indirect effects. A simplified model of these pathways is 
illustrated in Figure 1.

Among the growing body of literature on social connection and 
health, studies often focus on establishing a directional influence 
of some aspects of social connection (represented as B in the fig
ure) on various health or mortality outcomes (represented as D). 
Further work has examined the mechanisms (represented as C) 
that provide plausible psychological, biological and behavioral ex
planations for these effects59 64.

Several reviews and meta analyses document the evidence 
point ing to psychological pathways such as perceived stress60,65;  
be  havioral pathways such as sleep66, physical activity and smok
ing67;  and biological factors such as inflammation68. Studies fur
ther examine the risk factors (represented as A in the figure) that 
can potentially compromise one’s social connection.

The associations of primary interest in research have been be
tween B and D, with B treated as the predictor variable and D as 
the outcome variable. Subsequent research has treated C as me
diator variables and A as risk factors. However, associations are 
likely far more complex.

Many factors examined as plausible pathways (represented as 
C in Figure 1) are also notable outcomes, often treated as clinical  
endpoints. For example, social isolation and loneliness have been  
linked to poorer nutritional/eating behaviors considered harmful  
to health, including low fruit and vegetable intake, and poorer over 
all diet quality69. There is also evidence that those who are socially 
isolated are less likely to get preventive screenings, such as a mam  
mo gram70.

A synthesis of 122 empirical studies examined the effects of 
differences in social connection on medical adherence71. Higher  
social connectedness, particularly social support, has been linked 
to better medical adherence across several physical diseases, es
pecially hypertension72,73 and type 2 diabetes mellitus74,75. Simi
larly, other factors such as stress can be both an endpoint and a 
mechanism by which social connection influences morbidity and 
mortality.

The directionality, or bidirectionality, of these associations may 
be relevant. While those linked to mortality are unidirectional (i.e., 
end of life stops any further influence), nearly all other pathways 
may be bidirectional. While there is robust evidence of directional 
effects (i.e., those less socially connected are more likely to develop  
poorer health conditions), the reverse can also be true (i.e., poorer 
health also predicts a greater risk for social isolation and loneli

ness). The relevant mechanisms are both plausible and supported 
by evidence. Poorer physical health can also contribute to both 
greater isolation or loneliness and poorer mental health, creating 
complex bidirectional associations.

These associations may also be cyclical. Poor social connec
tion can dysregulate our physiology and behavior in ways that put 
us at risk of developing poorer health. Poorer health may reduce 
people’s willingness, ability or access to connect socially, resulting 
in greater isolation, which in turn impedes their ability to manage 
their illness, leading to worse prognoses.

We also need to understand the complexity of the factors con
tained within the model and how that can potentially result in ad
ditive and multiplicative effects. For example, co occurring defi
cits of social connection (e.g., living alone, small social network, 
low levels of social support, and loneliness) may contribute to bio
logical, psychological and behavioral pathways, potentially mag
nifying the risk to health. Furthermore, like many behavioral and 
lifestyle risk factors that can influence multiple chronic health con
ditions, the evidence similarly points to poor social connectedness 
leading to greater risk (and greater social connectedness reducing 
risk) for multiple health conditions. Thus, it is probable that poor 
social connection can increase the risk of comorbidities among 
physical, mental and cognitive health conditions. This is consistent 
with data from the Health and Retirement Study which demon
strate that social isolation was significantly associated with 32 indi
cators of physical, behavioral and psychological health outcomes58.

STRENGTHS AND GAPS IN THE EVIDENCE

The scientific evidence base for the health relevance of social   
connection is robust, with consistent findings emerging over the 
past few decades, reinforced across several scientific disciplines   
(e.g., epidemiology, neuroscience, sociology, medicine, psychol
ogy), and using a variety of methodological approaches (e.g., lon
gitudinal, cross sectional, experimental).

Several meta analyses and systematic reviews document con
verging evidence linking social connection, isolation and/or lone
liness to psychological, cognitive and physical health. Together, 
these include hundreds of studies with millions of participants. 
While most data are observational, there is substantial prospective 
evidence to establish the temporality of effects42, and evidence to 
support a gradient or dose response effect46.

There is also experimental evidence in humans and animals to 
support a potential causal association. For example, experimen
tally housing animals in isolation versus socially leads to poorer 
outcomes, including the development of tumors, stroke, impaired 
healing, and death5. Animal models have also validated poten
tial molecular, cellular, immunological and behavioral effects for 
human social disconnection3. These experimental studies further 
map causal associations between social perception, neural activ
ity, immunological function, and health3.

In humans, randomized controlled trials (RCTs) experimental
ly test the potential benefits of social interventions. For instance, 
a meta analysis of 106 RCTs found that patients who received 
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psychosocial support in addition to treatment as usual had 20% 
increased odds of survival than those in the control group who re
ceived only standard medical treatment76. Although there was vari
ability across types of support interventions, the findings were con
sistent across patients being treated for cardiovascular diseases,  
cancer and other conditions.

Drawing causal inferences among factors known to influence 
health is essential to determine etiology and prevention efforts. 
However, randomization is not always appropriate in the context 
of understanding isolation, loneliness, and social connection. Fur
thermore, although the RCT study design is considered the gold 
standard for causal inference, it is also criticized because RCTs 
often have homogeneous and small sample sizes due to inclu
sion/exclusion criteria, limiting generalizability to real world ap
plication. Thus, additional methods are needed to draw causal 
inferences for public health. While causal inference is challenging 
and much debate exists, several models that provide promising 
support for a causal relationship between social connection and 
health have been applied.

The Bradford Hill guidelines are among the most widely adopt
ed criteria for drawing causal inferences among variables unsuit
able for randomization. These guidelines emphasize nine crite
ria:  strength of association, consistency, specificity, temporality, 
biological gradient, plausibility, coherence, experiment, and anal
ogy77. Reviews of the evidence on social connection and health 
have found support for nearly all the Bradford Hill criteria78 80. The 
only criterion not met was specificity, indicating that exposure to 
the potential cause (social connection) is associated with multi ple 
outcomes rather than a particular outcome and no others. How
ever, smoking also would not meet this criterion for causality, since  

it results in many health outcomes as well (e.g., cardiovascular 
disease, cancer). Indeed, Bradford Hill and proponents of these 
guidelines have noted that meeting all criteria is unnecessary;  
rather, the more evidence to support the criteria, the stronger the 
likelihood of causality77,78. Nonetheless, critiques of the Bradford 
Hill guidelines point to the need for more sophisticated analyses.

Additional promising evidence exists to support potential 
causal associations beyond the Bradford Hill criteria. Drawing 
causal inferences may be appropriate from sophisticated regres
sion analyses of longitudinal observational data81, applying a data 
integration framework82, and Mendelian randomization83. While 
few studies focusing on indicators of social connection and health 
have employed these methods, those that do are supportive14. 
Thus, reviews of this evidence have concluded that the cumulative 
evidence supports the likelihood of a causal association between 
better social connection and better health5,78,80.

Despite considerable strengths in the evidence, several nota
ble gaps remain in our knowledge. Some gaps became glaringly 
apparent during the COVID 19 pandemic, when the scientific 
community struggled to answer basic questions for the broader 
public, such as:  How much socializing is needed for health ben
efits? How soon do adverse mental and physical health conse
quences emerge when we lack social connection? Is there equiva
lence between in person and remote means of socializing? What 
can we do to reduce loneliness? Indeed, there are likely many more   
questions for which we do not have adequate or firm answers at 
the moment.

While there are many strengths in our current body of evidence, 
gaps in this evidence may become barriers or limit our ability to 
translate this evidence into practice. To address these gaps more 

Table 1 Strengths of  the evidence, challenges posed by gaps, and consequent priority needs in research on social connection

Strengths of evidence Challenges Priority needs

Converging evidence across scientific 
disciplines

Variability in conceptualization and measurement A multi- factorial approach is needed.

Many validated assessment tools Variability in assessment tools limits comparisons across time, 
or different samples.

Validated instruments may not be generalizable to other 
cultures, settings, and contemporary modes of  socializing.

Consistency of  assessment to establish prevalence 
rates and track trends.

Improve or create new measures that are valid, reliable 
and acceptable.

Dose- response of  social connection 
across the lifespan

Most research and attention are on extreme risk and older 
adults.

A focus across the risk trajectory (including 
prevention) and across ages is needed.

Converging evidence across social 
connection components

Fewer studies examine multiple components in the same 
sample.

Further evidence of  potential independent, additive 
and synergistic effects is needed to assess risk more 
precisely.

Further evidence is needed on how each factor may 
differentially influence different kinds of  outcomes.

Evidence on mortality is consistent 
across causes of  death, country of  
origin, gender, and health status

Fewer studies include or differentiate:  comprehensive health 
outcomes, low-  and middle- income countries, marginalized 
groups, varying modalities of  socializing (e.g., in- person, 
remote, non- human).

Basic research to fill these gaps is needed.

Robust evidence of  mortality and 
objective health consequences

Weaker and mixed evidence on effective strategies to 
mitigate risk (weaker methodologies were employed;  most 
interventions are individually focused;  most interventions 
are targeted at those most severely affected).

Less is known about other non- health outcomes.

Evidence- based solutions:  rigorous evaluations 
allowing for strong inference;  interventions 
across the socio- ecological model;  prevention and 
mitigation of  risk earlier on in the risk trajectory.

Evidence on more diverse outcomes (e.g., economic, 
civic engagement, education, incarceration).
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comprehensively, Table 1 provides an overview of some of the 
strengths and challenges currently existing in the evidence base, 
further pointing to where future efforts may be prioritized.

EXAMINATION OF TRENDS

Examining trends in prevalence rates, awareness and research 
on social connection, isolation and loneliness offers valuable 
insights into the trajectory of societal dynamics and the evolving 
evidence base. Tracking prevalence rates allows us to understand 
the scale of these phenomena, informing translation to applica
tion and practice. Concurrently, heightened or lack of awareness 
reflects the perceived importance of the significance and motiva
tion to act upon social factors for mental and physical health.

These trends are both shaped by the evolving landscape of re
search and may reflect an uneven knowledge base. Collectively, 
they illuminate the evolving intersection between societal shifts, 
individual experiences, and the scientific understanding of the 
intricate connections between social dynamics and health out
comes. Staying attuned to these trends is essential for developing 
targeted interventions and policies that effectively address the 
challenges posed by social connection, isolation and loneliness in 
contemporary society.

Trends in society

Societal trends over the past several decades indicate that, as 
a population, we have become less socially connected and more 
isolated, and that a high proportion of the population is lonely.

Based on the available data, loneliness has generally shown 
little improvement over the last few decades, and may be getting 
worse. For example, a massive synthesis of 345 studies on emerg
ing adults (ages 18 29), who completed the UCLA Loneliness 
Scale between 1976 and 2019, found that average loneliness levels 
linearly increased annually across the 43 years84. Furthermore, a 
meta analysis of data from 113 countries concluded that a sub
stantial proportion of the population in many countries experi
ences problematic levels of loneliness85.

According to the Gallup Global State of Connection survey, 
near    ly a quarter (24%) of the global population reports feeling 
“very lonely” or “fairly lonely”, although there was variability across 
countries86. Of the 29 countries where at least one third of the pop
ulation felt lonely, 22 were in Africa, four were in the Middle East, 
and three in South Asia. This also demonstrates that loneliness is 
not just a wealthy Western country issue, and may even be more 
severe in other areas of the world. However, inconsistent mea
surement tools and scoring methods have led to vastly different 
prevalence estimates. Notably, prevalence rates often favor one 
indicator (e.g., loneliness) over others, yet indicators may interact 
in meaningful ways. Thus, the prevalence of those who lack social 
connection in one or more ways may be far larger than any esti
mate of a single indicator.

Loneliness trends provide an incomplete picture of the state of 
social connection, and we must look at the other ways in which 
individuals and communities may lack connection. For example, 
data from the American Time Use Survey, regarding how Ameri
cans spend their day, demonstrate that, over the past two decades, 
Americans have spent more time in isolation and less time with 
household and non household family members, friends, com
munity engagement, and companionship87. Although the COV
ID 19 pandemic exacerbated these trends, social isolation was 
increasing, and engagement with family, friends and others (co 
workers, neighbors, acquaintances) was declining for years prior 
to the pandemic. This is consistent with other trends, such as those 
documenting a decline in social capital and participation in reli
gion88,89, and changes in family structure (e.g., decline of extended 
families, rise of single occupancy households)90 – many of which 
are seen globally.

Contemporary society in much of the world is evolving rapidly, 
likely contributing to our current trends and having important 
implications for the direction of the trends going into the future. 
Rapid shifts that may be relevant to social and population health 
include the increasing aging population, widespread adoption 
of remote working, increased automation, economic strain and 
inequity91, migration and mobility, mental health crisis among 
youth, rise in xenophobia, civil and political unrest, and environ
mental crises, all of which may potentially exacerbate trends con
cerning social connection.

These trends of declining social connection, combined with the 
evidence on the bidirectional associations with mental and physi
cal morbidities, point to an urgent need to take action. Because mul
tiple factors have been contributing to these trends, building over 
decades, simply returning to pre pandemic levels of connection or 
reducing time on social media may only bring limited benefits.

Trends in scholarly attention

There are also striking trends in the scientific study of the topic. 
The surging interest in social isolation and loneliness is reflected 
in research, as demonstrated by the substantial increase of studies  
on this topic over recent years, potentially providing greater under
standing and justification for action. Thus, understanding how 
lone liness and isolation have been studied over time may provide 
additional insight.

To examine publication trends, we first used the PubMed by 
Year search tool. Because of the diverse literature on social, mental 
and physical health outcomes, the search was limited to two so
cial variables (loneliness and social isolation) and two health out
comes (depression and mortality). We further scanned additional 
scientific databases (including PsycINFO for depression) using 
the same social and health variables. The searches were limited 
to articles published in peer reviewed academic journals between 
1972 and 2023. The mortality search terms included “social isola
tion” OR “loneliness” AND “death and dying” or “mortality” or 
“mortality rate” or “mortality risk”. The depression search terms in
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cluded “social isolation” OR “loneliness” AND “major depression”. 
PsychINFO also allows narrowing search by methodology:  thus, 
we further used the search parameters “empirical”, “quantitative”, 
“longitudinal”, “prospective”, “retrospective”, and “clinical trial”.

All studies using those search terms were bracketed into time 
periods to determine how many articles populated by our search 
terms were published within each period. Studies published in  
the past two decades (2004 2023) were demarcated into 2 year 
 periods (2004 2005, 2006 2007, 2008 2009, etc.), while studies 
published in 19722003 were grouped (31 years). Figure 2 graphi
cally presents the number of studies on isolation and loneliness 
over the years.

Data suggest an exponential increase in the scientific study 
of social isolation and loneliness. Over the past two decades, the 
number of relevant articles has grown, with significant increase 
since 2020. For example, the number of papers published in each 
subsequent two years since 2020 exceeds the number of studies 
from 1972 to 2003 combined. However, it is unclear whether sci
entific interest in other indicators of lacking social connection is 
similarly surging.

Trends in awareness

Several factors may presumably contribute to greater aware
ness of the importance of social connection and related aspects 
of lacking connection (i.e., social isolation and loneliness). These 
include scientific advancement, social media, government initia
tives, the COVID 19 pandemic, and advocacy.

Significant advances in scientific research over the past few 
decades, especially in the last 5 7 years, may have shed light on 
the scale of the problem and provided greater confidence in scien
tific findings. Advancements in social technologies and the wide

spread use of social media platforms may have played a dual role 
in awareness. Increased experience of feelings of loneliness asso
ciated with that use, and the facilitation of awareness campaigns, 
discussions and support networks related to health and well being 
may occur simultaneously92.

Government initiatives may have also played a role in greater 
awareness. Countries have recognized the urgency of the issue 
and appointed Ministers, formulated policies, and developed 
strategies to address loneliness and isolation, and highlight social 
connection as a priority. Awareness efforts have also been under
taken by national and international civil society organizations, co
alitions, and networks that have emerged as powerful advocates7. 
These include the UK Campaign to End Loneliness, the Canadi
an Genwell Project, Australia’s Ending Loneliness Together, and 
the annual Global Loneliness Awareness Week. These collective 
efforts aim to raise awareness, promote community engagement, 
and foster a culture of connection.

Unfortunately, trends in public awareness appear to be lim
ited to only certain outcomes. A large survey of US and UK adults 
published in 2018 found that, when the public was asked to rank 
various factors contributing to a longer life (e.g., not smoking, exer
cising, limiting alcohol, maintaining a healthy weight), social con
nection was amid these factors, but it was rated among the lowest 
in importance, significantly underestimating its impact relative to 
effect sizes reported in the scientific literature93.

Due to a variety of factors occurring since that survey was pub
lished – i.e., the COVID 19 pandemic, national awareness cam
paigns, and increased prevalence within the population – pub
lic perception of the health relevance of social connection was 
expected to increase. However, 2023 data from the UK and a na
tionally representative sample of US adults demonstrate that there 
has been essentially no change94. Despite increases in public dis
course on social isolation and loneliness, the importance of these 

Figure 2 Frequency of loneliness or isolation as search terms in the scientific literature over time. Note that the far left column refers to 1972 
2003, while each of the other columns refers to two years.
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and other aspects of social connection for health and survival are 
still underestimated among the public.

Implications from these trends

Overall, these trends point to a large and potentially increasing 
scale of those lacking social connection, and parallel trends sug
gest increasing attention within scholarship on the consequent 
impact on health. Yet, the public perception of risk does not align 
with either the increasing scale or evidence of the magnitude 
(effect sizes) for health. This suggests that increased education and 
awareness of the health relevance is needed.

Discrepancies between the scientific evidence and public per
ception may have significant implications. First, public percep
tion may significantly influence how resources are allocated and 
prioritization of various issues within public health agendas95. If 
the public does not perceive social connection and markers of its 
deficit (e.g., loneliness and social isolation) as relevant to health93, 
funding and efforts may not be directed towards addressing 
them adequately, despite their demonstrated impact on health 
outcomes4,15. Second, public perception influences individual 
behaviors and societal norms. If social connection is not widely 
recognized as a protective factor, and loneliness and isolation as 
serious health risks, individuals may be less likely to change their 
own behavior or support others experiencing loneliness or isola
tion96. This may perpetuate social disconnection and exacerbate 
the problem.

Finally, accurate awareness of the health implications among 
the public may facilitate destigmatizing the issue and promoting 
help seeking behavior97. When people view loneliness and isola
tion as a personal rather than a health issue, they may be less in
clined to seek support and resources to address these challenges. 
Aligning public perception with the evidence on the importance of 
social connection is essential to shaping effective policies, nurtur
ing more connected and supportive communities, and promoting 
health.

CHALLENGES

The WHO defines health as “a state of complete physical, men
tal and social well being, not merely the absence of disease or in
firmity”98. Considering this definition, social well being is a critical 
element of health that has been underappreciated and raises sev
eral challenges that we must address.

If physical and mental health are more than the absence of 
physical or mental illness, we should be taking a similar approach 
to social health. However, recent attention appears primarily fo
cused on indicators of social deficits, specifically social isolation 
and loneliness. Yet, our collective and individual capacity as hu
mans to think, feel, engage with others, pursue livelihoods, and 
experience fulfillment is intrinsically tied to our health – physical 
health, mental health and social health. The active encourage
ment, safeguarding and recovery of social health are crucial priori

ties for individuals, communities and societies globally.
Key challenges include developing a common language, iden   

tifying and activating appropriate and effective approaches, and   
adapting to societal changes. These challenges are also intercon
nected. Developing a common language is essential to understand
ing the underlying contributors, predicting outcomes, and measur
ing changes in risk and protection. Understanding these challenges 
helps us develop better approaches to preventing and mitigating 
risk, and adapt these approaches as society evolves.

A common language

Given the array of terms used in the scientific literature, one po
tential barrier to prioritization within health settings is lack of pre
cision in terminology. It is clear that we need a common language, 
but the term “loneliness” may fall short. Loneliness is often used 
as a catch all term outside academic scientific contexts, but it is 
defined and measured more narrowly within the scientific litera
ture. While definitions of loneliness vary somewhat, there is broad 
consensus that it is distinct from social isolation7,99.

Loneliness is a subjective, unpleasant feeling based on the dis
crepancy between one’s desired and actual level of social connec
tion100. It is most often distinguished from social isolation as a sep
arate but related construct7. While isolation and loneliness can co
exist, they differ in meaningful ways. Social isolation is objectively 
being alone, having few relationships or infrequent social contact. 
Thus, social isolation is objective, while loneliness is subjective. 
Although both social isolation and loneliness can be involuntary, 
isolation may be chosen101. Both are indicators of lacking social 
connection, but there are many indicators of social connection  
and, thus, many indicators of social connection deficits8. Social dis
connection and loneliness are not equivalent43, and this has impli
cations for measurement and assessment, intervention, policy, and 
more.

Across scientific disciplines, several constructs have emerged 
as relevant. Table 2, although not comprehensive, highlights some 
of the most widely used terms represented in the research and 
identified in the US Surgeon General Advisory4. Pinning down 
definitions is challenging, given that the same term has been used 
to refer to different things, while different terms are used to de
scribe the same thing among studies. Some terms, such as social 
capital, lack a clear consensus on definition102,103.

Why is this important? These terms refer to related but distinct 
constructs. Reviews of this evidence find that these measures are 
not highly correlated empirically8,104. Thus, when we only mea
sure one of these, we cannot assume that we are capturing the full 
scope of how social factors influence health.

We need a common language. “Social connection” has been 
offered as an umbrella term to encompass these distinct but re
lated terms4,8,15,105. From this perspective, the myriad of diverse 
concepts in the scientific literature can be organized into three 
key themes or components:  structure, function and quality. The 
first component, structure, represents the human need to have 
others in our life and is often measured by the size and variability 
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of relationships within a network, being part of groups, and regu
lar social interactions. It is the foundation upon which the other 
components of social connection are built. The second compo
nent, function, recognizes that these connections serve essential 
functions or purposes. Namely, connections can be relied upon 
for support to meet various needs and goals. Functions are often 
measured by the interchange of support that is received or per
ceived to be available, which can be emotional, informational or 
tangible, and can help us navigate life’s challenges. The bulk of the 
studies within the scientific literature have primarily examined 
indicators of these structural or functional components. How
ever, a growing body of research is assessing and recognizing the 
importance of the quality of social relationships, networks and 
interactions. Thus, the third component, quality, refers to our con
nections’ positive and negative aspects. High quality is often mea
sured by the level of satisfaction or intimacy, whereas low quality 
includes social negativity such as conflict, strain or ambivalence.

While Figure 3 is helpful in identifying these core conceptual 
themes, individual measurement approaches may overlap to some 
degree between social connection components. Furthermore, spe
cific assessment tools may appear to align clearly within one com
ponent, but contain items that overlap with other components104. 
Generally, high levels of each of these components have been 
linked to better health and lower levels of poorer health. To more 
comprehensively understand underlying causes, predict out
comes, and measure risk, we need to consider the distinct contri

butions of the structure, function and quality of social connection.
Data across multiple scientific disciplines have linked various 

social connection indicators to health outcomes8. Strong struc
ture, function and quality of social connection may be considered 
optimal for health. On the contrary, when all three are low, this 
would be associated with high to severe risk. However, there may 
be unevenness in the extent to which any individual experiences 
the three components of social connection. The descriptions in 
Table 3 help illustrate the disaggregation across these components 
and their relation to various risk profiles. Nonetheless, there is 
likely further complexity of risk, given that many indicators within 
each component of social connection are on a continuum and 
may have synergistic effects. For example, longitudinal data from 
nearly half a million people, followed for an average of 12.6 years, 
demonstrated that low levels on both structural and functional 
indicators of social connection resulted in a significantly higher 
risk for cardiovascular disease mortality (hazard ratio, HR=1.63), 
compared to low levels on structural (HR=1.27) or functional 
(HR=1.17) components alone54.

Conceptually, loneliness may represent the signal or symptom 
of unmet social needs. However, loneliness does not represent low 
levels across all three social connection components. Compari
sons demonstrate these distinctions. For example, meta analyses 
that establish the effect size for the aggregate measures of social 
connection on mortality were significantly larger than the effect 
size for loneliness43,105. Thus, loneliness is not the same as lacking 

Table 2 Terms commonly found in the scientific literature that are distinct but related (adapted from the US Surgeon General’s Advisory4)

Term Definition

Loneliness A subjective distressing experience that results from perceived isolation or inadequate meaningful connections, where inadequate 
refers to the discrepancy or unmet need between an individual’s preferred and actual experience.

Social capital The resources to which individuals and groups have access through their social connections. The term is often used as an umbrella 
for both social support and social cohesion.

Social cohesion The sense of  solidarity within groups, marked by strong social connections and high levels of  social participation, that generates 
trust, norms of  reciprocity, and a sense of  belonging.

Social connectedness The degree to which any individual or population might fall along the continuum of  achieving social connection needs.

Social connection A continuum of  the size and diversity of  one’s social network and roles, the functions that these relationships serve, and their 
positive or negative qualities.

Social disconnection Objective or subjective deficits in social connection, including deficits in relationships and roles, their functions and/or quality.

Social infrastructure The programs (such as volunteer organizations, sports groups, religious groups, and member associations), policies (such as public 
transportation, housing and education), and physical elements of  a community (such as libraries, parks, green spaces, and 
playgrounds) that support the development of  social connection.

Social isolation Objectively having few social relationships, social roles, group memberships, and infrequent social interaction.

Social negativity The presence of  harmful interactions or relationships, rather than the absence of  desired social interactions or relationships.

Social networks The individuals and groups a person is connected to and the interconnections among relationships. These “webs of  social 
connections” provide the structure for various social connection functions to potentially operate.

Social norms The unwritten rules that we follow which serve as a social contract to provide order and predictability in society. The social groups 
we belong to provide information and expectations, and constraints on what is acceptable and appropriate behavior. Social norms 
reinforce or discourage health- related and risky behaviors (lifestyle factors, vaccination, substance use).

Social participation A person’s involvement in activities in the community or society that provides interaction with others.

Social support The perceived or actual availability of  informational, tangible and emotional resources from others, commonly one’s social network.

Solitude A state of  aloneness by choice that does not involve feeling lonely.
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social connection.

Measurement

Another challenge related to the need for a common language 
is the lack of consensus on measurement104. The most widely 
used measurement tools have helped to build a robust evidence 
base, but may have limitations when applied to other settings. 
For instance, most measurement tools were developed in West
ern countries, prior to the widespread shift to digital and remote 
means of socializing. Measurement not only needs to be predic
tive of the outcomes of interest, but must also be feasible to use. 
Notably, what is feasible may differ in different contexts, such as 
research, clinical settings, population surveillance, and evaluation 
of the effectiveness of interventions. Currently there is no measure 
that is multi factorial, validated, and feasible or adapted to be
come feasible across settings.

Given the multi factorial conceptualization of social connec
tion7,80, a considerable challenge is developing a feasible multi 
factorial measure. Not all social connection components are typ
ically assessed, because this would take too much time. Due to 
time and space constraints, assessments in medical settings and 
population surveillance may only assess one indicator;  however, 
this approach will likely result in risk assessment errors. For ex
ample, if an individual is assessed on an indicator of the structural 
component of social connection (e.g., frequency of social contact) 
and found to have high levels, we may assume that this person is 
at low risk. However, this assessment may miss low levels on the 
other two components (e.g., low social support, poor quality re
lationships), which may put the individual at risk. Similarly, we 
might assume that this person is at low risk if scores are low on 
an assessment of loneliness, yet the person may have little or no 

social contact with others. Furthermore, if an individual is low on 
one component, we may be missing potential protection associ
ated with high levels on the other components. Thus, one’s overall 
social risk profile may be incomplete because of the limited scope 
of assessments.

Effective intervention and prevention strategies

The next major challenge is reducing risk through effective in
tervention and prevention strategies. Social connection is com
plex, with various factors contributing to its increase or decrease, 
directly and indirectly8. Generally, social connection occurs natu
rally among individuals and within communities. However, when 
it does not, intervention becomes necessary to reduce risk. Direct 
actions, programs or initiatives can be implemented to increase 
social connection or decrease forms of social disconnection inten
tionally.

Key challenges include:  a) the capacity to develop and evalu
ate intervention strategies;  b) the difficulties to understand what 
works best for whom in what context;  and c) the limited scope of 
existing strategies, and the need to ensure the full scope of social 
connection across the socio ecological model, sectors of society, 
and life course.

Developing and evaluating interventions

The evidence supporting the positive effects of social connec
tion is far more robust and methodologically rigorous than the 
evidence supporting the effectiveness of interventions aimed at 
creating it when it is not occurring naturally, or at reducing social 
disconnection. However, this challenge (i.e., more substantial evi

Figure 3 Social connection as a multi factorial umbrella term encompassing the structural, functional and quality aspects represented in the 
scientific literature (adapted from Holt Lunstad8)
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dence of health risks compared to treatments to eliminate these 
risks) is common among many health issues. The National Insti
tutes of Health estimate that therapeutics for any condition take, 
on average, 10 15 years to develop, because 95% of new therapeu
tics fail106. With the increased urgency to address the crisis of social 
isolation, loneliness and social disconnection, we cannot take a 
“something is better than nothing” attitude, assuming that all ap
proaches will be helpful.

Rigorous evaluations are needed. However, the resources and 
capacity to develop and evaluate interventions are limited – par
ticularly for interventions conducted outside academic institu
tions. Rigorous methodologies are often not utilized, resulting in 
a low quality body of evidence107,108. To strengthen this evidence, 
the Multiphase Optimization Strategy (MOST) approach has been 
utilized for other health issues and could similarly be applied to 
this area109. The MOST framework is an iterative implementation 
method that uses empirical information about component effects 
within real world constraints to develop, evaluate and optimize 
interventions110.

Understanding what works for whom in what context

There is a growing body of evidence examining the effective
ness of interventions, including multiple meta analyses and re
views of the evidence108,111 116. Interventions vary in terms of their 
social connection focus (e.g., loneliness, social isolation, school 
connectedness, social skills, social support, neighborhood cohe
sion);  setting (e.g., home, clinic, community, school, whole of so
ciety policies);  delivery (e.g., self directed, peer group, family or  

caregiver, professional, volunteer);  modality (e.g., in person, phone, 
virtually);  sub population group (e.g., older adults, children, dis
abled, university students, veterans, new parents), and many other 
characteristics.

Interventions also vary in their timing and duration (e.g., once 
or repeated, hours to years);  their outcomes (e.g., social, health, 
performance);  their target (e.g., general population, high risk 
populations);  and goals (e.g., prevention, mitigation, treatment). 
Effectiveness may depend on the specific characteristics of the tar
geted population, the type and intensity of the intervention, and 
its length15. This variation creates a considerable complexity. We 
highlight here the interventions with the most promising body of 
evidence.

Loneliness interventions

There is now a sizable body of research examining interven
tions focused specifically on reducing loneliness. Systematic re
views and meta analyses generally find that these interventions 
are associated with significantly reduced loneliness and improved 
social support. For example, an umbrella review of 211 studies, 
including seven different types of interventions, examined their 
effectiveness in reducing loneliness116. They were befriending 
programs, technological interventions, meditation/mindfulness, 
animal therapy or robopets, social cognitive training, social skills 
training, and social support. Of these intervention types, social 
support, social cognitive training, and meditation/mindfulness 
significantly decreased loneliness.

Among loneliness interventions designed to target specific 

Table 3 Conceptualization of  potential risk to mental and physical health according to distribution across the level of  social connection com-
ponents

Risk level Structure Function Quality Description

Optimal- low risk High High High Large and varied social network, with regular social contact with people who can be relied upon 
for support and assistance when needed. These include deep and meaningful relationships 
characterized by caring and compassionate interactions.

Low- moderate risk High High Low Large and varied network, with regular contact among people who can be counted upon for 
support. However, these relationships are strained and/or lack depth, and interactions are void 
of  caring or compassion.

High Low High Large and varied network, with regular social contact with meaningful and high- quality relation-
ships. However, these are not able or available to provide support or assistance when needed.

Low High High Small social network and infrequent contact. However, the limited social contact is among those 
who can be relied upon for support, perhaps strangers or volunteers. Nonetheless, it is caring 
and compassionate.

Moderate- severe risk High Low Low Large and varied social network, and regular contact with others. However, they cannot be relied 
upon for support. These are strained relationships and interactions, with a lack of  caring and 
compassion.

Low High Low Small social network and limited social contact with others. Support is available and provided by 
others, perhaps by strangers or volunteers;  however, it lacks depth, is accompanied by strain, or 
lacks caring and compassion.

Low Low High Small social network and limited social contact with others. It is not possible to rely upon others 
for support. However, the limited social contact is caring and compassionate.

Severe risk Low Low Low Small social network and little social contact. There is no one to rely upon. What little social 
contact does occur is strained or lacks caring and compassion.
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age based sub populations, there are meta analyses of evidence 
for those focused on young people, university students, and older 
adults. A meta analysis of 39 studies (including 25 RCTs) focused 
on loneliness in children and adolescents found that it could be 
reduced, with no significant differences between various types of 
interventions115. A systematic review of 37 interventions among 
university students found that bringing students together for an 
activity or to socialize, in person or virtually, helped reduce feel
ings of loneliness117. Meditation/mindfulness benefited those 
who preferred not to join groups. Other reviews identify several 
effective interventions for reducing loneliness and increasing so
cial connection in older adults, including social support groups, 
technology based interventions, and community based activi
ties118,119.

Overall, based on the current evidence, no intervention type 
(e.g., changing maladaptive social cognitions, enhancing social 
skills, providing psychoeducation, supporting socialization, in
creasing opportunities for social interaction) seems to be superior 
to the others. The majority of this evidence has been classified as 
low to critically low quality116.

Interventions in clinical settings

Given the robust evidence of the medical relevance of social 
 con nection, addressing isolation and loneliness in clinical settings  
among patients may improve health outcomes. Early evidence 
pointed to greater survival among cancer patients who participat
ed in social support groups along with standard treatment com
pared to standard treatment alone120. Since then, various types of 
programs have been developed to help support patients across 
different medical conditions, but with mixed outcomes. None
theless, when the body of the evidence was examined as a whole 
via meta analysis, including 106 RCTs, medical patients random
ized to receive some type of psychosocial support intervention in 
addition to standard medical treatment had a 20% increased sur
vival, and 29% increased survival time compared to patients who 
only received standard treatment76.

While there was considerable variability in the effects among 
the interventions, on average, providing patients with psychoso
cial support was as effective in increasing survival as many stan
dard medical interventions, including smoking cessation and 
lifestyle interventions. Thus, not only do high levels of naturally 
occurring social connection increase one’s lifespan, but providing 
interventions to support patients in medical settings also seems to 
increase survival. This evidence suggests, consistent with NASEM 
recommendations, that addressing the social needs of patients 
by integrating this component into existing treatment within the 
health care system may be a promising approach15,121.

Social prescribing

Social prescribing involves referring patients outside the med
ical setting to community based services and activities to address 

social, emotional and practical needs. An integrative review of the 
evidence found that social prescribing has generally favorable 
effects in reducing social isolation and loneliness. However, the 
quality of the evidence was mixed and generally weak method
ologically118. The interventions were diverse and heterogeneous in 
design and implementation, relied on self report, and often lacked 
adequate controls.

While social prescribing is a promising approach gaining pop
ularity, further research is needed, including RCTs and meta anal
yses, as multiple other systematic reviews provide a weak or mix ed 
 picture122 124. More robust evidence is needed to understand how 
strong the effects are for individuals, sub populations and com mu
n ities regarding loneliness, isolation and social connectedness, and  
to identify the most effective approaches for different populations.

Technology- based or virtual interventions

Technology based or virtual interventions – such as online so
cial networking, video conferencing, messaging apps, and virtual 
companions or pets – are implemented with the aim of reducing 
social isolation or loneliness among specific populations. System
atic reviews of the evidence found that technology based inter
ventions were effective in reducing loneliness among older adults 
and individuals with mental health issues111,125,126.

The WHO has developed an evidence and gap map for tech 
nology based interventions for reducing social isolation and 
lone  liness among older adults127. This includes 200 studies and 
97 systematic reviews. Most interventions utilized video confer
encing and calls, though assistive robots and virtual pets were also 
common.

The effectiveness of digital interventions may vary depending  
on the specific population and the type of technology used. Caution   
should be used, given that some studies found no effectiveness 
and, in some cases, negative outcomes. For example, data from the  
National Social Life, Health and Aging Project found that, despite 
increases in remote modes of contact with others, individuals still 
experienced loneliness, depression and decrease in happiness128.

While some technology based interventions may be promis
ing, not all effectively reduce social isolation or loneliness. More 
research is needed to fully understand their effectiveness, for 
which groups, and how they can be optimally implemented.

School connectedness

There is strong evidence that interventions aimed at increasing 
school connectedness, or the feeling of belonging and engagement 
within the school community, can positively impact student out
comes, from academic achievement to reduced suicidality129 131.   
In one review, classroom management approaches were associ
ated with improved school connectedness among students, in
cluding teacher caring and support, peer connection and support,   
student autonomy and empowerment, management of classroom 
social dynamics, teacher expectations, and behavior manage
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ment132.
Research has shown that students who feel more connected to 

their school are more likely to attend class regularly, have higher 
grades and test scores, are less likely to engage in risky behaviors 
(e.g., substance abuse, violence), and have better health133 136. 
Classroom practices that build strong, supportive and trusting 
relationships help reduce patterns that inappropriately exclude 
some groups of kids132.

Policy

There is growing interest in the role of policy as an intervention, 
with many calls to enact pro social policies, or policies to address 
isolation and loneliness4,137 139. Policies are explicit guidelines 
which provide a framework for decision making;  are enforced by 
groups, organizations or governments;  and can directly or indi
rectly impact social connection. Similar to the Health in All Policy  
approach that recognizes the health implications across sectors 
(e.g., education, employment, health, nutrition, housing, transpor
tation)140, a “Social in All Policy” approach should recognize the 
social relevance of policies across sectors80,138.

Policies can directly influence social contact (e.g., policies on 
visitation or family member involvement in medical care), or can 
focus on changing other kinds of outcomes (e.g., economic, en
vironmental) that substantially influence social connection (e.g., 
policies on neighborhood zoning, bussing routes, remote work).

Reviews of existing policies cover social and emotional learning 
curricula in schools130,141;  state level farmer wellness programs142;  
expansion of telehealth services to provide mental health services 
in schools143;  and workplace policies that include shorter total 
work hours and earlier end of the workday, enabling workers to 
attend to family responsibilities and achieve greater work life har
mony144. There is existing US legislation, including the Older Amer
icans Act of 1965, which was amended in 2020, to address social 
 is olation and loneliness.

Many policies are being introduced with the intent to facilitate 
social connectedness. However, given the scale and magnitude of 
public health implications, they need to be evaluated for effective
ness like any other intervention.

Targeted vs. broad approaches

Another major challenge is whether to focus solutions on peo
ple most severely affected or broadly on the population. When so
cial connection needs are not met, the mental and physical health 
consequences are broadly found across age and other demograph
ics. However, isolation and loneliness are unequally distributed a   
cross the population. Groups that experience marginalization – i.e., 
lesbian, gay, bisexual, transgender, queer and/or questioning (LG
BTQ+) people, racial minorities, migrants, those with disabilities91 
– and life circumstances that may or may not co occur with aging 
(e.g., functional or sensory impairments) are disproportionally af
fected. Thus, a significant challenge is whether to focus efforts more  

broadly or these groups.
One perspective is that prioritization should be given to the  

most vulnerable populations and addressing their needs. By fo
cusing on specific populations, such as marginalized or underserv
ed communities, efforts can be directed toward reducing health dis
parities and ensuring that resources reach those who need them 
the most145. Many sources recommend tailoring interventions to 
address specific needs, barriers and enablers within these groups, 
in order to increase the effectiveness of these interventions15,146. 
This approach may be a more efficient use of limited resources, 
funding and personnel. Moreover, it is easier to measure the im
pact of targeted approaches, as they are narrowly defined and 
address a smaller population. However, identifying and targeting 
people “at risk” may potentially pathologize and stigmatize such 
groups further and place the burden of change on the individual. 
Thus, it has been argued that we should focus on the factors that 
put people at risk instead of group membership147.

Another perspective is that we should focus efforts across the 
population to have larger shifts, rather than just targeting a small 
portion of the population77. Broad approaches can lead to sys
temic changes in policy, environment, and societal norms, laying 
the foundation for long term health improvements. Implementing 
broad interventions might also benefit from economies of scale, 
reducing the cost per individual reached compared to targeted in
terventions.

Both targeted and broad approaches are necessary, starting 
with broad measures to address general issues, while using target
ed interventions to address specific needs within the population. 
However, targeted approaches should be focused on the factors 
associated with risk (e.g., marginalization) rather than group 
membership, to avoid further stigmatization. Universal approach
es may help prevent social disconnection, whereas more targeted 
approaches may be needed for those who are already isolated, 
lonely, or socially disconnected in other ways for prolonged peri
ods or at severe levels. A hybrid strategy can leverage the strengths 
of both approaches to maximize public health outcomes.

Limited scope of existing approaches

Despite the growing body of research focused on interventions,   
the scope of solutions is limited in several ways. The Systemic ap
proach Of Cross sector Integration and Action across the Lifespan 
(SOCIAL) framework points to gaps and opportunities in solu
tions across the socio ecological model, sectors of society, the life 
course, and prevention80.

Evidence points to underlying root causes across the socio eco
logical model (e.g., individual, interpersonal, community, institu
tion, society)8, yet most interventions are being deployed at the in
dividual level148. A scoping review of interventions for older adults, 
including evidence from 30 countries, found that the majority of 
interventions only measured loneliness, and only three societal 
level interventions were found149.

The health care sector, including both clinical and communi
ty health settings, is most often the target of interventions and pro
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grams. However, we need to expand our approaches across sec
tors to engage the whole of society. No one sector of society is likely  
to be able to address this issue. The “Social in All Policy” app roach  
138 recognizes the health and social implications across sectors and  
“systematically takes into account the health implications of deci
sions, seeks synergies, and avoids harmful health impacts in order 
to improve population health and health equity”150.

Social connection is vital at every stage of life, yet most solutions 
are focused later in life111,151. The evidence of a dose response ef
fect of social connection on biomarkers of health across stages of 
life46, and the importance of early social environment5, highlights 
the need for efforts to address this issue across life. Social isola
tion during childhood, for instance, is associated with increased 
cardiovascular risk factors in adulthood, such as increased blood 
glucose levels, high blood pressure, and obesity152.

As is the case with most health issues, primary, secondary and 
tertiary prevention approaches are needed to address social iso
lation and loneliness. Unfortunately, few interventions focus on 
helping the society become more socially connected. Prevention 
efforts may have many longer term benefits, such as avoiding 
costly interventions later, reducing disease burden, and improving 
quality of life153.

Efforts to gather and synthesize data, and to identify evidence 
gaps, are underway. These and similar efforts aim to help create 
centralized resources to single out evidence based interventions 
effective in reducing social isolation and loneliness, or increasing 
social connectedness. However, without sustained funding, there 
will be difficulties to evaluate the evidence supporting their effec
tiveness.

IMPLICATIONS FOR THE FUTURE OF MENTAL 
AND PHYSICAL HEALTH

The world is beginning to recognize the vital importance of so
cial connection to the health and welfare of countries. Consider
ing the trends that have led to concerns of a public health crisis 
of social disconnection, we must proactively evaluate the long 
term implications if these conditions do not improve or perhaps 
continue to worsen. Two of the most pressing concerns that have 
the potential to worsen trends are the unknown long term con
sequences of the COVID 19 pandemic and the rapidly evolving 
technological landscape of society.

Long- term implications of the COVID- 19 pandemic

During the COVID 19 pandemic, social developmental pro
cesses were significantly disrupted, with potentially critical long 
term health implications. Socialization during early life plays a cru
cial role in shaping a child’s development and long term health154. 
Early socialization provides the foundation for healthy relation
ships (e.g., learning to communicate, cooperate, negotiate, share), 
emotional well being (e.g., learning empathy, expressing emo
tions), cognitive development (e.g., information processing, criti

cal thinking, problem solving), self identity (e.g., self confidence, 
self esteem), ability to navigate cultural norms and values, and 
overall physical health155.

Early life experiences with caregivers, peers, schools and com
munities are all key contributors to the early social environment 
that ensures longer term well being and survival156 160. However, 
the pandemic severely limited socialization for roughly three years, 
during this critical developmental period, for infants, young chil
dren and adolescents. Since it is well documented that early social 
experiences significantly predict later social, mental and physical 
health136,161,162, the long term health implications of the pandemic 
may be disproportionately borne for an entire generation.

There may also be longer term consequences among adults, 
due to widespread behavioral adaptation that may be sustained 
over time. The massive adoption and implementation of tools to 
cope with reduced social contact (e.g., remote work, contactless 
delivery services, streaming entertainment services, telehealth, 
automation) came with significant advantages, including in
creased flexibility, autonomy, convenience, safety, and in some 
cases cost effectiveness163 167.

These advantages have led to preferences that may limit our so
cial contact – particularly with co workers and weak ties. Reduc
tions in social contact with both may be critical factors for future 
health, given the significance of workplace relationships168,169 and 
the evidence on the importance of weak ties170,171. While these 
preferences are obviously not universal, a large portion of the pop
ulation values such conveniences. Even if they are not preferred, 
they are often incentivized by lower costs166. For example, roughly 
half of patients preferred in person visits and half preferred a vid
eo visit, but 23.5% switched to a video visit if the cost was lower172. 
What was once initiated or scaled to help us cope with isolation, is 
now what may be reinforcing isolation, with potential long term 
implications for exacerbating existing levels of social disconnec
tion and corresponding health consequences.

The widespread behavioral adaptation to spending more time 
alone, or not leaving the house, may contribute to a societal shift 
that normalizes social isolation. This is increasingly being depicted 
in cultural narratives of a “social battery” that is drained by social
izing, and the benefits of “self care”, “me time”, and solitude. While 
there is evidence of some benefits of solitude173, the evidence is 
quite heterogeneous, and benefits appear limited to short term 
bouts of solitude, not chronic time alone174 175. There is instead – as 
we have seen – robust empirical evidence of the harmful effects of 
social isolation on mental and physical health outcomes, and in
creased risk for premature mortality. If time spent alone is praised 
and encouraged, while the risks of social isolation are diminished 
within public discourse, the consequences to health are likely to 
be magnified.

The pervasive experience of social isolation and loneliness dur
ing the pandemic also fueled self proclaimed “experts” and influ
encers who pushed common sense approaches to wellness, and 
in some cases misinformation176 177. Coupled with a growing dis
trust in institutions, including science, this may lead to confusion 
on what is credible. When local community organizations and the 
general public are skeptical or distrust science, government, and 
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each other, this may increase social disconnection and stifle the 
development and acceptance of effective interventions and pro
grams to reduce isolation and loneliness.

Technological advancements

The rapid evolution of digital technologies has already demon
strated co occurring shifts in socializing. Much has been written 
about the mental and physical health implications of the use of 
social media92,178 183. Similar rapid developments and widespread 
adoption are occurring with artificial intelligence (AI) and large 
language models (LLM) tools, that have the potential to similarly 
result in both benefits and harms, but to an exponentially larger 
extent.

The long term consequences of AI are yet unknown, but pre
dictions often fall into either a utopian or dystopian outlook for 
the future, both of which have implications for social health and 
policy184. From a utopian perspective, AI will be the cure to the 

“loneliness epidemic”, with 24/7 access to emotional support for 
all, and increased automation will free up more time for leisure. 
From a dystopian perspective, AI will replace human interaction, 
and diminish trust in others due to blurred lines between fact and 
fantasy. Moreover, several jobs will no longer require humans, re
sulting in a lack of meaning and purpose in life, and perhaps even 
the risk of a downfall of humanity altogether185.

Some of the potential short term benefits that already have 
some limited evidence involve AI powered virtual companions or 
chatbots that can engage in conversation and provide immediate 
emotional support186, and 24/7 access to mental health support 
as well as increased accessibility among those experiencing bar
riers (e.g., language, privacy concerns, social anxiety) to in person 
therapy. However, increased isolation may occur if there is over 
reliance on AI interaction and emotional support and forming 
attachments to AI companions187,188. Generative AI may also mag
nify our own biases, leading to information echo chambers that 
further isolate us from others189,190.

Generative AI is neither inherently good or bad for health and 

Table 4 Recommendations for national strategies to foster social connection and address social isolation and loneliness

Policy and strategy Make social connection a priority in policy agendas of  governments and other organizations.
Establish a national strategy and leadership at all levels to track, advance and coordinate policies and programs across agencies 

or units.
Assemble an inter-agency, cross- sector coalition to assess and address social implications across all policies and programs.
Establish a centralized resource or database for evidence- based interventions and policies.

Integration within the  
health system

Prioritize social connection in prevention and integration into treatment in clinical settings.
Assess and track risk within the electronic medical records.
Adequate training, resources and support for health care providers.

Healthy digital  
environments

Establish greater transparency and cooperation to independently evaluate drivers of  connection and disconnection.
Increase accessibility (access, affordability, knowledge) to digital tools and environments with demonstrated benefits.
Establish safeguards (laws, regulations, guidelines, autonomy) to reduce risk associated with harmful elements.

Evidence, evaluation, 
measurement

Creation of  a global social connection index to allow for comparisons across nations.
Establish consistent national measure of  social connection, for population surveillance at a national level.
Establish a national research and policy center/institute to coordinate cross- sector collaboration in research.
Establish Grand Challenges in Social Connection Research, and funding to sustain efforts to address them.

Education and awareness Establish public- facing national awareness campaigns, ensuring accurate and inclusive messages based on high- quality evidence.
Establish National Health Guidelines for Social Connection (similar to dietary guidelines).
Include social connection in public- facing health educational resources (websites) of  major health organizations.
Integrate social connection into formal health education curriculum across all educational settings (primary, secondary, post- 

secondary, higher education, continuing learning, advanced and continuing education for health professionals).
Establish age- appropriate formal education curriculum and practices to foster social connection skills.

Norms and culture Media, arts and entertainment, local and national leaders, and others in positions of  influence, can model positive behaviors  
that facilitate connection (e.g., respect, openness, responsiveness, kindness, support)

Create routines, habits and programs that reinforce regular social connection within formal (workplace, education) and  
informal (neighborhoods, recreation and leisure) settings.

Strengthen norms, incentives and opportunities to create a culture of  service.
Establish coalitions and networks to coordinate efforts and share best practices.

Infrastructure Design physical places and spaces to foster socializing (e.g., public, commercial, recreational, religious). Design should  
consider features of  accessibility and inclusiveness across ages, abilities, and economic circumstances.

Evaluate existing infrastructure to identify barriers to social connection. Redesign, reduce or eliminate features of  infrastructure 
that are barriers.

Create pro- social policies, and evaluate existing policies for barriers relevant to infrastructure (e.g., zoning laws, investing in 
public transportation, housing and desegregation).

Reform policies to allow for the use of  existing underutilized public spaces (e.g., schools during nights and weekends, churches 
on weekdays, commercial buildings during off  hours) for community social events and gatherings.

Develop programs, services and resources (e.g., recreation, volunteer programs, senior centers, community gardens) to support 
more connected communities.
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humanity. Our current decisions and actions will starkly impact 
the trajectory of our future, extending across all sectors of soci
ety184.

Recommendations to reverse trends

Several countries are beginning to take steps to promote social 
connection, and the global COVID 19 pandemic crystalized and 
accelerated the urgency to act and to coordinate efforts. Table 4 
provides a set of recommendations for national strategies to foster 
social connection and address social isolation and loneliness.

These recommendations align with those made by the National 
Academy of Sciences, Engineering, and Medicine15,27,92, expert 
consensus documents and reports, the US Surgeon General Ad
visory4, the WHO191, the US Centers for Disease Control and Pre
vention192, the American Heart Association28, and national organ
izations or groups of states (e.g., European Union, UK, Australia, 
Japan)193 195.

CONCLUSIONS

In recent decades, we have witnessed a progressive decline in 
the social connectedness of individuals and communities at the 
global level. At the same time, scientific evidence has been credi
bly demonstrating a significant causal effect of lack of social con
nection on leading physical and mental health indicators, such 
as cardiovascular disease, stroke, depression and dementia80. In 
some cases, these associations are bidirectional, cyclically rein
forcing poorer social connection and worse health. The strongest 
evidence documents an independent directional influence of so
cial connection indicators on risk for disease related and all cause 
mortality, adjusting for a robust set of demographic, lifestyle, bio
logical, and health relevant factors15,54,55. Furthermore, evidence 
points to several plausible biological, behavioral and psychologi
cal mechanisms through which these associations of social con
nection with morbidity and mortality may occur. The WHO now 
recognizes social connection as a global public health priority1,13.

Despite significant strengths, the body of research evidence is 
complex and uneven, generating several challenges. We need a 
common language to describe and measure the multiple indica
tors of social connection and its deficits. Despite the use of “lone
liness” as a catch all term, this construct is distinct from other re
lated ones (e.g., social isolation). There is convergence of evidence 
of the health relevance across indicators of social connection, 
or lack thereof. Nonetheless, the relative effect sizes vary in their 
magnitude. Social isolation appears to be a stronger predictor of 
physical health outcomes, while loneliness is a stronger predictor 
of mental health outcomes58. Further, the influence of poor social 
connection across its multiple components appears to be much 
stronger than that of only one component42,54. Explicit recognition 
of the separate contribution of the structure, function and quality 
components of social connection is needed in measurement, risk 
assessment, and health promotion.

Recent surges in the scientific study of social isolation and lone
liness have replicated and expanded upon earlier findings, provid
ing larger sample sizes, more rigorous methodologies, and greater 
confidence. However, studies have also shown that the public un
derestimates the relevance of social connection for health relative 
to what has been documented in the scientific literature93,94. Since 
awareness is a critical step to behavior change96, education efforts 
should be prioritized as part of health promotion.

There has been a proliferation of interventions with promising 
results, most often improvements in loneliness. These interven
tions vary widely in their approaches, foci, modalities and features;  
yet no one approach appears superior to others151. There are also 
important limitations worth noting. Most interventions are indi
vidually focused, and attention to prevention or early interven
tion is limited148. Furthermore, most reviews and meta analyses  
of the evidence only examine the effectiveness of interventions on 
changing social outcomes (e.g., loneliness), with fewer also evalu
ating the effectiveness on changing health outcomes. Overall, the 
proposed interventions lack the level of scientific rigor of the evi
dence that supports their need.

Existing trends in social disconnection and declining health are 
likely to persist if social factors continue to get relegated as periph
eral to health, and interventions are only aimed at people most 
severely affected. In the presence of growing trends of distrust 
in institutions, including science, identifying and implementing 
effective solutions may be challenging. Furthermore, long term 
implications from the COVID 19 pandemic and evolving digital 
technologies point to potential worsening of existing trends in so
cial disconnection.

Looking to the future, the trajectory of social, mental and physi
cal health declines is unknown, but may be accelerated. Global 
scale reductions in social contact and subsequent behavioral ad
aptations may reinforce sustaining social isolation or have delayed 
downstream effects. Among infants, young children and adoles
cents, the limited social exposure at critical developmental stages 
may result in longer term health consequences into adulthood. 
Across ages, behavioral adaptations through tools and mecha
nisms meant to cope with isolation (e.g., remote work, streaming 
entertainment, telehealth, contactless delivery) may instead sus
tain reduced social contact. Further developments in digital tech
nologies, such as AI, have the potential to both help and exacer
bate the problem.

Despite challenges, there is sufficient scientific evidence to 
prompt action. Importantly, themes have emerged prompting rec
ommendations for individuals, communities and countries. Prior
itizing these recommendations will be critical for reversing trends 
of social isolation and loneliness, and advancing social connection 
to positively influence the health and well being of individuals and  
society at large.
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