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Loneliness is a distressing emotional state that arises from unmet social needs,
particularly the quality—rather than merely the quantity—of social connections.
While it serves an adaptive function by signaling social disconnection and motivating
reconnection, chronic loneliness is a well-established risk factor for adverse mental
and physical health outcomes. Recognizing its growing prevalence and health
burden, the World Health Organization (WHO) has identified loneliness as a public
health priority. To date, most research and interventions have focused on high-
risk individuals, mainly within clinical populations, often addressing loneliness
only after it becomes severe and entrenched. This paper argues for a paradigm
shift toward population-level interventions that targets the broader social and
environmental determinants of loneliness. Specifically, we propose a loneliness
spectrum model and a systemic intervention framework that targets structural
determinants, positioning loneliness prevention as a fundamental public health
strategy through nature-based and community-driven interventions.
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1 Introduction

Loneliness is a distressing emotional state that arises when an individual’s social needs—
particularly the need for meaningful connection—are unmet (Cacioppo and Patrick, 2008).
When this signaling mechanism fails to resolve disconnection, loneliness can become chronic
and harmful (Cacioppo and Cacioppo, 2018). However, when left unaddressed, loneliness can
become chronic, triggering a self-perpetuating cycle of social withdrawal, psychological
distress, and eventually, physical health problems (Cacioppo and Patrick, 2008). Even prior to
the COVID-19 pandemic, loneliness had emerged as a significant societal concern, with 1.8
million people in the UK and one in three individuals across European Union reporting
feelings of loneliness (Arsenijevic and Groot, 2018; ONS, 2021). The COVID-19 pandemic
exacerbated these trends, further underscoring the urgency of addressing loneliness as a public
health priority (World Health Organization, 2020). This paper introduces a spectrum-based
conceptualization of loneliness and a systemic intervention framework to inform policy and
practice. Here, the loneliness spectrum refers to a continuum spanning from transient,
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adaptive social disconnection to chronic, maladaptive loneliness
characterized by neurobiological desensitization and persistent
health risks.

2 Loneliness and health outcomes

Loneliness activates the neurobiological stress response,
signaling the need for social reconnection (Cacioppo et al., 2014).
However, when individuals are unable to regulate this response,
prolonged loneliness can trigger its chronic dysregulation, with
detrimental effects on health. For example, a comprehensive meta-
analysis involving over 20,000 individuals found a significant
association between loneliness and systemic inflammation,
including elevated levels of interleukin-6 (IL-6), a pro-inflammatory
cytokine, even after controlling for confounding variables (Smith
et al., 2020). Similarly, research by Hawlkley and Cacioppo (2003)
highlights how chronic loneliness can disrupt the hypothalamic-
pituitary-adrenal (HPA) axis, leading to excessive cortisol
production, immune suppression, and increased inflammatory
markers such as C-reactive protein (CRP) and IL-6. These findings
underscore the role of loneliness in exacerbating susceptibility to
infection and chronic disease through sustained immune and
endocrine dysregulation.

Indeed, the long-term health consequences of loneliness can
be profound for both individuals and society. Social isolation
consistently results in increased likelihood of mortality, whether
measured objectively or subjectively. Holt-Lunstad et al. (2015)
conducted a meta-analysis of 70 studies including over 3 million
participants followed for an average of 7 years. They found that
mortality risk increased by 26% for loneliness, 29% for social isolation,
and 32% for living alone—even after adjusting for depression,
socioeconomic status, health behaviors, and demographics. The
averaged effect sizes remained of similar magnitude irrespective of the
covariates that were or were not included in the models (p > 0.20),
including covariates relevant to depression, socioeconomic status,
health status, physical activity, smoking, gender, and age (Holt-
Lunstad et al., 2015). In addition to premature death, loneliness is
strongly associated with higher risk of morbidity, contributing to
cardiovascular disease (Valtorta et al., 2016), sleep fragmentation
(Kurina et al., 2011), and a 31% increased likelihood of developing
dementia (Luchetti et al., 2024). Unsurprisingly, loneliness is also a
strong predictor of depression (Cacioppo et al., 2006), and shares a
bidirectional relationship with perceived stress, whereby each
amplifies the other (Laustsen et al, 2024). Both depression and
chronic stress, in turn, have their own negative impacts on physical
health, compounding the burden of disease. When combined, these
effects place a considerable strain on health and care systems (National
Academies of Sciences, Engineering, and Medicine, 2020). Yet, two
critical gaps remain in the evidence base. First, there is a need to
clarify how the severity (the intensity of symptoms) and chronicity
(requiring longitudinal data analysis of symptoms experienced and/
or the number of episodes) of loneliness affect health outcomes (Il
et al, 2020c). Second, a more comprehensive account of the
biopsychosocial mechanisms linking loneliness impacts brain
function, bodily health, and social behavior is needed. For example,
urban environments with limited public spaces and high residential
turnover can erode social networks, while socioeconomic inequality
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restricts opportunities for meaningful connection and reinforces
stigma and exclusion.

Despite its far-reaching health implications, the relevance of social
connection to public health has received limited attention, likely due
to decades of siloed development of evidence across disciplines such
as epidemiology, psychology, and sociology (Holt-Lunstad, 2022).
Moreover, the role of loneliness and social (dis)connection as social
determinants of health inequities remain largely unexplored, calling
for a more integrated population health approach (Benach and
Muntaner, 2025).

3 Loneliness and the processing of
social information

A recent study by Tomova et al. (2020) found that craving social
interaction activates the same brain regions—specifically substantia
nigra and ventral tegmental area—involved in food craving.
Interestingly, this neural activation was absent in individuals
experiencing severe loneliness, suggesting that it may suppress the
brain’s social craving response. This finding supports the idea that
loneliness functions as an adaptive mechanism, akin to hunger—a
fundamental biological drive that motivates individuals to seek
connection, just as hunger drives food intake. Typically, this
mechanism motivates reconnection and subsides once social needs
are met. However, in cases of severe loneliness, this mechanism may
become dysregulated, desensitizing the brain to the rewarding aspects
of social interaction. This neurobiological adaptation process can
reinforce social withdrawal and create a self-perpetuating cycle
of isolation.

Social (re)connection is widely recognized as a protective health
factor. A landmark meta-analysis of 148 studies, involving 308,849
participants across North America, Europe, Asia, and Australia, found
that individuals with stronger social relationships had a 50% increased
likelihood of survival, regardless of age, sex, initial health status, cause
of death, or follow-up duration (Holt-Lunstad et al., 2010). These
findings suggest that the impact of social relationships on mortality is
comparable to well-established risk factors such as smoking and
alcohol consumption and even exceeds the influence of physical
inactivity and obesity (Holt-Lunstad et al., 2010). However, critical
unresolved questions remain: how and why do supportive or
rewarding social interactions deteriorate and become aversive? At
what specific threshold does loneliness shift from a beneficial self-
regulatory mechanism to a harmful, self-perpetuating cycle? How can
social connection be prioritized in social policies to reduce
health inequities?

Beyond diminishing social motivation, loneliness also alters social
information processing. Lonely individuals exhibit a cognitive bias
toward perceiving ambiguous social interactions as threatening
(Spithoven et al., 2017), which can be further aggravated by social
inequality axes, such as social class or gender (Salas Quijada et al.,
2023). Furthermore, studies have found that loneliness is associated
with reduced activation in the ventral striatum (a region involved in
reward processing) and the temporoparietal junction (TPJ; involved
in Theory of Mind), and heightened activation in early visual cortex
when viewing social stimuli (Cacioppo et al., 2009). According to the
Loneliness Loop Model (Cacioppo and Hawkley, 2009) and the Social
Information Processing (SIP) Model (Spithoven et al, 2017),
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loneliness can induce a state of hypervigilance to social threats,
increasing individuals’ sensitivity to rejection and reducing the
likelihood of engaging in positive social interactions. These alterations
of social perception and social motivation can, in turn, perpetuate
social disconnection and deepen feelings of isolation.

Further neuroimaging research on loneliness has identified
changes in brain regions associated with social cognition, such as the
left posterior superior temporal sulcus (pSTS) (Kanai et al., 2012a,
2012b), posterior TPJ, and the prefrontal cortex (Nakagawa et al,
2015). Two systematic reviews (Cacioppo and Cacioppo, 20125 Lam
et al., 2021) have identified three core neural networks involved in
loneliness: (1) the social perception network, including regions such
as the pSTS and TPJ; (2) the reward system, particularly the ventral
striatum; and (3) the threat processing system, primarily the amygdala.
These neurobiological insights underscore the importance of designing
population-level interventions that preempt chronic dysregulation by
fostering environments conducive to social connection, thus reducing
the burden before individual health problems emerge.

Together, these findings point to a complex interplay between
neurobiological, cognitive, and social processes, reinforcing the need
for interventions that target not only individual behaviors but also the
structural conditions that shape social (dis)connection.

4 Interventions aimed to reduce
loneliness

Despite growing recognition of loneliness as a public health issue,
most research and intervention efforts have focused on high-risk
individuals, particularly those experiencing severe or chronic
loneliness. While such clinical approaches are necessary, preventive
strategies targeting the general population remain underdeveloped,
even though they offer substantial potential for reducing the overall
burden of loneliness (Rose, 1992; Rose et al., 2008). Framing loneliness
as an adaptive mechanism—akin to hunger or stress—provides a
crucial framework for designing effective population-level
interventions. This perspective acknowledges loneliness as a
biopsychosocial experience rather than simply a clinical state.
Moreover, emerging evidence that social interactions can have
neuroprotective effects reinforce the case for universal, upstream
strategies that promote meaningful connection before loneliness
becomes chronic. In line with this approach, Holt-Lunstad’s (2022)
calls for a paradigm shift: moving beyond person-centered
interventions toward context-centered and universal strategies that
reshape the environments in which loneliness arises. To advance this
shift, a more comprehensive, context-sensitive model is needed,
mapping interventions along the loneliness spectrum by considering
both severity and chronicity as key factors. Such a model would allow
for targeted prevention and support across different levels of risk, from
promoting everyday social engagement to addressing persistent,
health-threatening isolation.

4.1 A spectrum-based approach to
loneliness and health

Traditional loneliness research has often relied on a binary
classification—lonely versus non-lonely—that fails to capture the
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fluid, temporal nature of loneliness. In reality, loneliness unfolds along
a continuum or spectrum, ranging from brief, situational episodes to
persistent, health-threatening states. At the adaptive end of the
spectrum, transient loneliness functions as a helpful signal, motivating
individuals to reconnect socially. In these cases, the stress response is
regulated, and the experience is often short-lived. As loneliness
becomes more episodic or recurrent, individuals may begin to show
signs of emotional distress and vulnerability, but the response remains
potentially reversible with targeted support. At the chronic end,
however, prolonged social disconnection may lead to neurobiological
desensitization, reduced sensitivity to social rewards, dysregulated
stress responses, and increased risk of mental and physical health
problems. This progression is not linear, nor universal, but highlights
how severity and chronicity interact to shape the impact of loneliness.

Recognizing this dynamic spectrum allows for more nuanced and
equitable responses—tailoring interventions not only to individual
symptoms but also to structural and social factors that determine
where people fall along this continuum.

A major limitation in current research is the tendency to measure
loneliness at a single time point, overlooking the role of chronicity—
the duration and persistence of loneliness. This distinction is critical:
while some individuals may experience acute but short-lived
loneliness, others may suffer from chronic loneliness for years.
Without incorporating chronicity, interventions may fail to
differentiate between transient and persistent loneliness, limiting their
effectiveness—especially when applied to population-level strategies.
To address these gaps, a more dynamic and multidimensional research
approach is needed—one that combines longitudinal data,
neurobiological markers, and social-behavioral patterns. Such an
approach would allow researchers and policymakers to better identify
when and why loneliness becomes maladaptive, and to determine how
these transitions may be shaped by social stratification, driving health
inequities. This would strengthen efforts to develop responsive,
equitable interventions tailored to individuals and communities at
varying points along the loneliness spectrum.

To address these gaps, future studies should incorporate
longitudinal cohort designs, ecological momentary assessment
(EMA), and randomized controlled trials (RCTs) that integrate
neurobiological, behavioral, and contextual data to track loneliness
trajectories and intervention effects over time.

4.2 Expanding interventions beyond the
individual: leveraging contextual factors

Current interventions for loneliness have primarily focused on
individual-level psychological strategies, such as cognitive-behavioral
therapy (CBT) (Kill et al., 2020a, 2020b, 2021; Kill and Andersson,
2023) and mindfulness (Creswell et al., 2012). While these approaches
have demonstrated efficacy, a recent meta-analysis (Zeas-Siglienza
et al, 2025) suggests they are most effective for individuals
experiencing moderate to severe loneliness. This raises the question of
whether broader, context-based interventions could help prevent
loneliness from reaching clinical severity.

Emerging research suggests that nature-based and community-
driven interventions may be particularly effective in reducing
loneliness exposure. For example, access to green and blue spaces has
been associated with a 28% reduction in loneliness (Astell-Burt et al.,
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2022; Hammoud et al., 2021). The effectiveness of such interventions
depends not only on proximity to nature but also on the presence of
structured opportunities for meaningful social interaction. Recent
systematic reviews have identified promising but mixed evidence
suggesting that nature-based interventions may help reduce loneliness
and enhance social connectedness, although effect sizes and
methodological quality vary considerably across studies (Astell-Burt
et al,, 20225 Bettmann et al., 2025; Leavell et al., 2019). Addressing
loneliness effectively requires more than facilitating new contacts—it
involves cultivating a sense of belonging and mutual support (Haslam
etal., 2022).

This calls for a paradigm shift away from the individual-deficit
model—which frames loneliness because of personal maladaptive
thoughts or behaviors—toward a context-sensitive model that
recognizes loneliness as the product of both individual and social-
structural determinants. To achieve this shift, interventions must
integrate structural and social determinants of health, aiming to create
settings that naturally support social connection among populations
and specific social groups.

In this context, the Flourishing and Wellbeing Initiative provides
a compelling interdisciplinary framework to be adapted for addressing
loneliness through social-structural interventions. By tackling social
inequalities in access to resources and opportunities, the initiative
advances social justice while engaging multiple stakeholders—
including academia, workplaces, public institutions, and community
organizations (NIHROHBRvC, n.d.).

This framework advocates for nature-based interventions and
community-driven initiatives designed to foster meaningful social
connections while promoting collective well-being. Nature-based
interventions leverage outdoor settings to encourage social
engagement, personal growth, and environmental stewardship
through physical and environmentally sustainable activities.
Community-driven initiatives, such as time banks, mutual aid
networks, and local participation schemes, are grassroots efforts that
empower residents to co-create solutions tailored to their unique
cultural and contextual needs. Moreover, by identifying universal
intervention principles, this framework lays a foundation for
designing sustainable, context-sensitive interventions that not only
mitigate loneliness but also promote individual and collective well-
being. For instance, nature-based interventions such as community
gardening, group nature walks, and the RECETAS program in Europe
have shown promising results in reducing loneliness and
strengthening social ties, with measurable improvements in loneliness
scores and mental health outcomes (Vert et al., 2024). Singapore’s
Community Networks for Seniors have also demonstrated reductions
in loneliness and improvements in health outcomes through
coordinated outreach, home visits, and community activities
(Malhotra et al., 2018; Ministry of Health Singapore, 2019). In the
United Kingdom, Social Prescribing models integrate primary care
with community resources to enhance social connection and well-
being (Drinkwater et al., 2019; Polley et al., 2017). Outcomes across
these approaches include reductions in standardized loneliness
measures such as the UCLA Loneliness Scale (Russell, 1996),
improvements in biomarkers of stress and inflammation (e.g., cortisol,
interleukin-6) (Cacioppo and Cacioppo, 2014; Smith et al., 2020), and
enhanced indicators of social cohesion (Kawachi and Berkman,
2000).
organizations each play a vital role in designing, funding,

Policymakers, healthcare providers, and community

implementing, and evaluating these strategies to ensure they are
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equitable, culturally sensitive, and responsive to diverse population
needs. However, the scalability of these interventions remains
contingent upon sustainable funding, cross-sector collaboration, and
cultural adaptability. For example, while RECETAS shows promise in
European cities, its replication in lower-resource contexts may face
infrastructural or institutional challenges.

5 Reframing loneliness as a public
health issue

Based on the growing prevalence and profound social and health
impacts of loneliness, the World Health Organization (WHO) has
declared loneliness a public health priority (World Health
Organization, 2020). Yet, current research and policy responses have
disproportionately focused on high-risk individuals, particularly
within clinical populations, often intervening only once loneliness has
become severe and entrenched. This narrow focus neglects the
broader social determinants that shape loneliness across the general
population—and particularly among social groups exposed to
structural vulnerabilities (Holt-Lunstad, 2022).

We propose an urgent paradigm shift: from treating loneliness as
a personal affliction to addressing it as a collective, socially patterned
challenge. This requires implementing population-level interventions
that tackle the root causes of loneliness, thereby improving population
health and health equity (Benach et al., 2013). Nature-based and
community-driven initiatives exemplify this shift, offering promising
avenues for mitigating loneliness and its associated health risks. By
fostering meaningful social connections and reducing loneliness
exposure at the population level, such interventions can create
environments that inherently support social well-being.

To be effective, these efforts must be embedded in broader,
coordinated, intersectoral policy action—including urban planning,
workplace policies, healthcare systems, and community infrastructure.
Beyond urban design, policies in housing and transportation offer key
entry points to reduce loneliness structurally. Affordable housing
initiatives can mitigate residential instability, while accessible, reliable
public transportation can facilitate social participation, especially
among older adults and low-income populations. This systemic
approach prioritizes transforming the social contexts that contribute
to loneliness and enables more inclusive, sustainable forms of
social connection.

Despite their promise, population-level interventions also face
important challenges. Scalability, sustainable funding, and cultural
adaptability can limit their effectiveness, and strategies that succeed in
one setting may not easily translate to others. Moreover,
implementation must proactively address equity concerns to ensure
that interventions do not inadvertently reinforce inequalities in access
to social resources. Acknowledging these limitations is essential to
developing approaches that are evidence-based, context-sensitive, and
responsive to the needs of diverse communities. Importantly, while
our focus is on population-level approaches, we also acknowledge that
individual-level interventions remain essential and complementary
for supporting those with severe or entrenched loneliness. For
instance, interventions requiring access to safe green spaces or digital
literacy may unintentionally exclude low-income or marginalized
communities unless designed with explicit equity safeguards.

Ultimately, loneliness is not a personal failing, but a collective
challenge that calls for collective solutions. If left unaddressed,
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loneliness will continue to widen global health inequalities, fragment
social cohesion, and deepen structural inequities. However, by
reframing loneliness as a public health priority and implementing
ambitious population-level, context-sensitive interventions, we have
the opportunity not only to reduce its prevalence but also to foster a
more equitable society where meaningful social connection is
accessible to all. The time for action is now.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding authors.

Author contributions

AZ-S: Writing - original draft, Conceptualization, Writing —
review & editing. PR: Conceptualization, Writing — review & editing,
Writing - original draft. KK: Writing - review & editing. FM:
Writing - review & editing. JB: Conceptualization, Writing — review
& editing.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This research was funded
by Fundacion Caja Navarra (FBCAN) and the Public University of

References

Arsenijevic, J., and Groot, W. (2018). Does household help prevent loneliness among
the elderly? An evaluation of a policy reform in the Netherlands. BMC Public Health
18:1104. doi: 10.1186/512889-018-6004-6

Astell-Burt, T., Hartig, T, Putra, I. G. N. E., Walsan, R., Dendup, T., and Feng, X.
(2022). Green space and loneliness: a systematic review with theoretical and
methodological guidance for future research. Sci. Total Environ. 847:157521. doi:
10.1016/j.scitotenv.2022.157521

Benach, J., Malmusi, D., Yasui, Y., and Martinez, J. M. (2013). A new typology of
policies to tackle health inequalities and scenarios of impact based on Rose's population
approach. J. Epidemiol. Community Health 67, 286-291. doi: 10.1136/jech-2011-200363

Benach, J., and Muntaner, C. (2025). Social mechanisms of health inequities, and the
political economy of health care services. Int. J. Soc. Determinants Health Serv. 55, 3-4.
doi: 10.1177/27551938241297286

Bettmann, J. E., Speelman, E., Jolley, A., and Casucci, T. (2025). A systematic review
and Meta-analysis on the effect of nature exposure dose on adults with mental illness.
Behav. Sci. 15:2. doi: 10.3390/bs15020153

Cacioppo, S., and Cacioppo, J. T. (2012). Decoding the invisible forces of social
connections. Front. Integr. Neurosci. 6:51. doi: 10.3389/fnint.2012.00051

Cacioppo, J. T., and Cacioppo, S. (2014). Social relationships and health: the toxic effects
of perceived social isolation. Soc. Personal. Psychol. Compass 8, 58-72. doi: 10.1111/spc3.12087

Cacioppo, J. T., and Cacioppo, S. (2018). Loneliness in the modern age: an evolutionary
theory of loneliness (ETL). Adv. Exp. Soc. Psychol. 58. doi: 10.1016/bs.aesp.2018.03.003

Cacioppo, S., Capitanio, J. P, and Cacioppo, J. T. (2014). Toward a neurology of
loneliness. Psychol. Bull. 140, 1464-1504. doi: 10.1037/a0037618

Cacioppo, J. T., and Hawkley, L. C. (2009). Perceived social isolation and cognition.
Trends Cogn. Sci. 13, 447-454. doi: 10.1016/j.tics.2009.06.005

Cacioppo, J. T., Hughes, M. E., Waite, L. J., Hawkley, L. C., and Thisted, R. A. (2006).
Loneliness as a specific risk factor for depressive symptoms: cross-sectional and
longitudinal analyses. Psychol. Aging 21, 140-151. doi: 10.1037/0882-7974.21.1.140

Frontiers in Psychology

10.3389/fpsyg.2025.1609060

Navarre, Resolution 589/2021, 2021 (AZ-S); and the European Union-
NextGeneration, Resolution 1692/2022 (PR). Open access funding
was provided by the JHU-UPF Public Policy Center (JHU-UPF PPC),
UPF Barcelona School of Management (UPF-BSM), Universitat
Pompeu Fabra (UPF), Barcelona, Spain.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The author PR declares that he was an editorial board member of
Frontiers at the time of submission. This had no impact on the peer
review process or the final decision.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation of
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Cacioppo, J. T, Norris, C. J., Decety, J., Monteleone, G., and Nusbaum, H. (2009). In
the eye of the beholder: individual differences in perceived social isolation predict
regional brain activation to social stimuli. J. Cogn. Neurosci. 21, 83-92. doi:
10.1162/jocn.2009.21007

Cacioppo, J. T., and Patrick, W. (2008). Loneliness: Human nature and the need for
social connection. New York, London: WW Norton & Company.

Creswell, J. D., Irwin, M. R., Burklund, L. J., Lieberman, M. D., Arevalo, ]. M., Ma, J.,
et al. (2012). Mindfulness-based stress reduction training reduces loneliness and pro-
inflammatory gene expression in older adults: a small randomized controlled trial. Brain
Behav. Immun. 26, 1095-1101. doi: 10.1016/j.bbi.2012.07.006

Drinkwater, C., Wildman, J., and Moffatt, S. (2019). Social prescribing. BM] 364:11285.
doi: 10.1136/bm;j.11285

Hammoud, R., Tognin, S., Bakolis, I, Ivanova, D., Fitzpatrick, N., Burgess, L., et al.
(2021). Lonely in a crowd: investigating the association between overcrowding and
loneliness  using  smartphone technologies.  Sci.  Rep. 11:24134.  doi:
10.1038/s41598-021-03398-2

Haslam, S. A., Haslam, C., Cruwys, T., Jetten, ], Bentley, S. V., Fong, P, et al. (2022).
Social identity makes group-based social connection possible: implications for loneliness
and mental health. Curr. Opin. Psychol. 43, 161-165. doi: 10.1016/j.copsyc.2021.07.013

Hawkley, L. C., and Cacioppo, J. T. (2003). Loneliness and pathways to disease. Brain
Behav. Immun. 17, 98-105. doi: 10.1016/S0889-1591(02)00073-9

Holt-Lunstad, J. (2022). Social connection as a public health issue: the evidence and
a systemic framework for prioritizing the "social" in social determinants of health. Annu.
Rev. Public Health 43, 193-213. doi: 10.1146/annurev-publhealth-052020-110732

Holt-Lunstad, J., Smith, T. B., Baker, M., Harris, T., and Stephenson, D. (2015).
Loneliness and social isolation as risk factors for mortality: a meta-analytic review.
Perspect. Psychol. Sci. 10, 227-237. doi: 10.1177/1745691614568352

Holt-Lunstad, J., Smith, T. B., and Layton, J. B. (2010). Social relationships and
mortality risk: a meta-analytic review. PLoS Med. 7:¢1000316. doi:
10.1371/journal.pmed.1000316

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1609060
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1186/s12889-018-6004-6
https://doi.org/10.1016/j.scitotenv.2022.157521
https://doi.org/10.1136/jech-2011-200363
https://doi.org/10.1177/27551938241297286
https://doi.org/10.3390/bs15020153
https://doi.org/10.3389/fnint.2012.00051
https://doi.org/10.1111/spc3.12087
https://doi.org/10.1016/bs.aesp.2018.03.003
https://doi.org/10.1037/a0037618
https://doi.org/10.1016/j.tics.2009.06.005
https://doi.org/10.1037/0882-7974.21.1.140
https://doi.org/10.1162/jocn.2009.21007
https://doi.org/10.1016/j.bbi.2012.07.006
https://doi.org/10.1136/bmj.l1285
https://doi.org/10.1038/s41598-021-03398-2
https://doi.org/10.1016/j.copsyc.2021.07.013
https://doi.org/10.1016/S0889-1591(02)00073-9
https://doi.org/10.1146/annurev-publhealth-052020-110732
https://doi.org/10.1177/1745691614568352
https://doi.org/10.1371/journal.pmed.1000316

Zeas-Siglienza et al.

Kall, A., and Andersson, G. (2023). Knowledge acquisition following internet-based
cognitive behavioural therapy for loneliness—a secondary analysis of a randomised
controlled  trial. . Behav. Ther. Exp. Psychiatry 81:101872. doi:
10.1016/j.jbtep.2023.101872

Kall, A., Bick, M., Welin, C., Aman, H., Bjerkander, R., Wanman, M., et al. (2021).
Therapist-guided internet-based treatments for loneliness: a randomized controlled
three-arm trial comparing cognitive behavioral therapy and interpersonal
psychotherapy. Psychother. Psychosom. 90, 351-358. doi: 10.1159/000516989

Kill, A., Backlund, U., Shafran, R., and Andersson, G. (2020a). Lonesome no more?
A two-year follow-up of internet-administered cognitive behavioral therapy for
loneliness. Internet Interv. 19:100301. doi: 10.1016/j.invent.2019.100301

Kaill, A, Jagholm, S., Hesser, H., Andersson, E,, Mathaldi, A., Norkvist, B. T., et al.
(2020b). Internet-based cognitive behavior therapy for loneliness: a pilot randomized
controlled trial. Behav. Ther. 51, 54-68. doi: 10.1016/j.beth.2019.05.001

Kall, A., Shafran, R, Lindegaard, T, Bennett, S., Cooper, Z., Coughtrey, A., et al. (2020c).
A common elements approach to the development of a modular cognitive behavioral theory
for chronic loneliness. J. Consult. Clin. Psychol. 88, 269-282. doi: 10.1037/ccp0000454

Kanai, R., Bahrami, B., Duchaine, B., Janik, A., Banissy, M. J., and Rees, G. (2012a).
Brain structure links loneliness to social perception. Curr. Biol. 22, 1975-1979. doi:
10.1016/j.cub.2012.08.045

Kanai, R., Bahrami, B., Roylance, R., and Rees, G. (2012b). Online social network size
is reflected in human brain structure. Proc. R. Soc. B-Biol. Sci. 279:1732. doi:
10.1098/rspb.2011.1959

Kawachi, I., and Berkman, L. E (2000). “Social cohesion, social capital, and health” in
Social epidemiology. eds. L. E. Berkman and I. Kawachi (Oxford University Press), 174-190.

Kurina, L. M., Knutson, K. L., Hawkley, L. C., Cacioppo, J. T., Lauderdale, D. S., and
Ober, C. (2011). Loneliness is associated with sleep fragmentation in a communal
society. Sleep 34, 1519-1526. doi: 10.5665/sleep.1390

Lam, J. A., Murray, E. R,, Yu, K. E., Ramsey, M., Nguyen, T. T., Mishra, J., et al. (2021).
Neurobiology of loneliness: a systematic review. Neuropsychopharmacology 46,
1873-1887. doi: 10.1038/s41386-021-01058-7

Laustsen, L. M., Christiansen, J., Maindal, H. T., Plana-Ripoll, O., and Lasgaard, M.
(2024). The longitudinal relation between loneliness and perceived stress: a structural
equation modelling analysis of 10, 159 individuals. Scand. J. Public Health 52, 410-418.
doi: 10.1177/14034948231151716

Leavell, M. A., Leiferman, J. A., Gascon, M., Braddick, F,, Gonzalez, J. C., and Litt, J. S.
(2019). Nature-based social prescribing in urban settings to improve social
connectedness and mental well-being: a review. Curr. Environ. Health Rep. 6, 297-308.
doi: 10.1007/s40572-019-00251-7

Luchetti, M., Aschwanden, D, Sesker, A. A., Zhu, X., O’Stilleabhdin, P. S., Stephan, Y.,
etal. (2024). A meta-analysis of loneliness and risk of dementia using longitudinal data
from >600, 000 individuals. Nat. Mental Health. 2, 1350-1361. doi:
10.1038/s44220-024-00328-9

Malhotra, R., Bautista, M. A. C., Miiller, A. M., and Aw, S. (2018). Extended care in
the community: a Singapore model. Gerontologist 58. doi: 10.1093/geront/gnx091

Ministry of Health Singapore. (2019). Community Networks for Seniors (CNS).
Available online at: https://www.moh.gov.sg/resources-statistics/reports/community-
networks-for-seniors-cns (Accessed July 7, 2025)

Frontiers in Psychology

06

10.3389/fpsyg.2025.1609060

Nakagawa, S., Takeuchi, H., Taki, Y., Nouchi, R., Sekiguchi, A., Kotozaki, Y., et al.
(2015). White matter structures associated with loneliness in young adults. Sci. Rep. 5:1.
doi: 10.1038/srep17001

National Academies of Sciences, Engineering, and Medicine (2020). Social isolation
and loneliness in older adults: Opportunities for the health care system. Washington DC:
National Academies Press.

NIHROHBRVC. (n.d.). Flourishing & Wellbeing. https://oxfordhealthbrc.nihr.ac.uk/
research/flourishing-wellbeing/ (Accessed December 10, 2024).

ONS. (2021). Mapping loneliness during the coronavirus pandemic. Available online
at: https://www.ons.gov.uk (Accessed January 10, 2025).

Polley, M., Bertotti, M., Kimberlee, R., Pilkington, K., and Refsum, C. (2017). A review
of the evidence assessing impact of social prescribing on healthcare demand and cost
implications. London: University of Westminster.

Rose, G. (1992). The strategy of preventive medicine. Oxford: Oxford University Press.

Rose, G. A., Khaw, K.-T., and Marmot, M. G. (2008). Rose’s strategy of preventive
medicine: The complete original text. Oxford: Oxford University Press.

Russell, D. W. (1996). UCLA loneliness scale (version 3): reliability, validity, and factor
structure. J. Pers. Assess. 66, 20-40. doi: 10.1207/s15327752jpa6601_2

Salas Quijada, C., Lopez-Contreras, N., Lopez-Jiménez, T., Medina-Perucha, L.,
Leén-Gomez, B. B., Peralta, A., et al. (2023). Social inequalities in mental health and
self-perceived health in the first wave of COVID-19 lockdown in Latin America and
Spain: results of an online observational study. Int. J. Environ. Res. Public Health 20:9.
doi: 10.3390/ijerph20095722

Smith, K. J., Gavey, S., Riddell, N. E., Kontari, P, and Victor, C. (2020). The association
between loneliness, social isolation and inflammation: a systematic review and meta-
analysis. Neurosci. Biobehav. Rev. 112, 519-541. doi: 10.1016/j.neubiorev.2020.02.002

Spithoven, A. W,, Bijttebier, P,, and Goossens, L. (2017). It is all in their mind: a review
on information processing bias in lonely individuals. Clin. Psychol. Rev. 58, 97-114. doi:
10.1016/j.cpr.2017.10.003

Tomova, L., Wang, K. L., Thompson, T., Matthews, G. A., Takahashi, A., Tye, K. M.,
etal. (2020). Acute social isolation evokes midbrain craving responses similar to hunger.
Nat. Neurosci. 23:12. doi: 10.1101/2020.03.25.006643

Valtorta, N. K., Kanaan, M., Gilbody, S., Ronzi, S., and Hanratty, B. (2016). Loneliness
and social isolation as risk factors for coronary heart disease and stroke: systematic
review and meta-analysis of longitudinal observational studies. Heart 102, 1009-1016.
doi: 10.1136/heartjnl-2015-308790

Vert, C,, Litt, J. S., Gascén, M., Roqué, M., Maso, M., Opacin, N., et al. (2024).
Evaluating the feasibility of “friends in nature’, a complex nature-based social
intervention to address loneliness and quality of life in six cities worldwide. Pilot
Feasibility Stud. 10:146. doi: 10.1186/s40814-024-01575-4

World Health Organization. (2020). Mental health and psychological resilience during
the COVID-19 pandemic. https://www.euro.who.int/en/about-us/regional-director/
news/news/2020/03/mental-health-and-psychological-resilience-during-the-covid-19-
pandemic (Accessed March 19, 2024)

Zeas-Sigiienza, A., Voldstad, A., Ruisoto, P, Ganho-Avila, A., Guiomar, R., Cacho, R.,
et al. (2025). Loneliness as a public health challenge: a systematic review and meta-
analysis to inform policy and practice. Eur. J. Investig. Health Psychol. Educ. 15:131. doi:
10.3390/ejihpe15070131

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1609060
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.jbtep.2023.101872
https://doi.org/10.1159/000516989
https://doi.org/10.1016/j.invent.2019.100301
https://doi.org/10.1016/j.beth.2019.05.001
https://doi.org/10.1037/ccp0000454
https://doi.org/10.1016/j.cub.2012.08.045
https://doi.org/10.1098/rspb.2011.1959
https://doi.org/10.5665/sleep.1390
https://doi.org/10.1038/s41386-021-01058-7
https://doi.org/10.1177/14034948231151716
https://doi.org/10.1007/s40572-019-00251-7
https://doi.org/10.1038/s44220-024-00328-9
https://doi.org/10.1093/geront/gnx091
https://www.moh.gov.sg/resources-statistics/reports/community-networks-for-seniors-cns
https://www.moh.gov.sg/resources-statistics/reports/community-networks-for-seniors-cns
https://doi.org/10.1038/srep17001
https://oxfordhealthbrc.nihr.ac.uk/research/flourishing-wellbeing/
https://oxfordhealthbrc.nihr.ac.uk/research/flourishing-wellbeing/
https://www.ons.gov.uk
https://doi.org/10.1207/s15327752jpa6601_2
https://doi.org/10.3390/ijerph20095722
https://doi.org/10.1016/j.neubiorev.2020.02.002
https://doi.org/10.1016/j.cpr.2017.10.003
https://doi.org/10.1101/2020.03.25.006643
https://doi.org/10.1136/heartjnl-2015-308790
https://doi.org/10.1186/s40814-024-01575-4
https://www.euro.who.int/en/about-us/regional-director/news/news/2020/03/mental-health-and-psychological-resilience-during-the-covid-19-pandemic
https://www.euro.who.int/en/about-us/regional-director/news/news/2020/03/mental-health-and-psychological-resilience-during-the-covid-19-pandemic
https://www.euro.who.int/en/about-us/regional-director/news/news/2020/03/mental-health-and-psychological-resilience-during-the-covid-19-pandemic
https://doi.org/10.3390/ejihpe15070131

	Beyond clinical risk: tackling loneliness through a population health lens
	1 Introduction
	2 Loneliness and health outcomes
	3 Loneliness and the processing of social information
	4 Interventions aimed to reduce loneliness
	4.1 A spectrum-based approach to loneliness and health
	4.2 Expanding interventions beyond the individual: leveraging contextual factors

	5 Reframing loneliness as a public health issue

	References

