JRC TECHNICAL REPORT

The Relationship between Loneliness and
Health

A literature review

Baarck Julia,

Kovacic Matija

2022

EUR 31155 EN



This publication is a Technical report by the Joint Research Centre (JRC), the European Commission’s science and knowledge service.
It aims to provide evidence-based scientific support to the European policymaking process. The scientific output expressed does not
imply a policy position of the European Commission. Neither the European Commission nor any person acting on behalf of the
Commission is responsible for the use that might be made of this publication. For information on the methodology and quality
underlying the data used in this publication for which the source is neither Eurostat nor other Commission services, users should
contact the referenced source. The designations employed and the presentation of material on the maps do not imply the expression
of any opinion whatsoever on the part of the European Union concerning the legal status of any country, territory, city or area or of
its authorities, or concerning the delimitation of its frontiers or boundaries.

Contact information

Name: Matija Kovacic

Address: Via E. Fermi 2749, Ispra (VA), 21027, Italy
Email: matija.kovacic@ec.europa.eu

Tel : +39 0332 789243

EU Science Hub
https://joint-research-centre.ec.europa.eu
JRC129972

EUR 31155 EN

PDF ISBN 978-92-76-55055-6 ISSN 1831-9424 doi:10.2760/90915 KJ-NA-31155-EN-N

Luxembourg: Publications Office of the European Union, 2022

European Union, 2022

O)

The reuse policy of the European Commission is implemented by the Commission Decision 2011/833/EU of 12 December 2011 on
the reuse of Commission documents (OJ L 330, 14.12.2011, p. 39). Except otherwise noted, the reuse of this document is authorised
under the Creative Commons Attribution 4.0 International (CC BY 4.0) licence (https://creativecommons.org/licenses/by/4.0/). This
means that reuse is allowed provided appropriate credit is given and any changes are indicated. For any use or reproduction of
photos or other material that is not owned by the EU, permission must be sought directly from the copyright holders.

All content © European Union, 2022

How to cite this report: Baarck, J. and Kovacic, M., The relationship between loneliness and health, EUR 31155 EN, Publications
Office of the European Union, Luxembourg, 2022, ISBN 978-92-76-55055-6, d0i:10.2760/90915, JRC129972.


mailto:matija.kovacic@ec.europa.eu
https://creativecommons.org/licenses/by/4.0/

Contents

EXECULIVE SUMIMAIY ciiiiiiiiiiiiiiiieieieieeeeeieeeeeeeteeeeeeesseesesesesesesesesssssesesesssesesssssesesesssssesssesenanen 3
1o INErOAUCTION ettt ettt ettt ss e bbbttt ens 4
2. Isloneliness associated with worse health?...........occoeiiniiiiniininnineeeee 6
Y To Yo = 11 Y PPN 7
[ g3V [or= Y I o 1< L o T PR 8

Cardiovascular diSEASE ............coucueieeieiiiiiiiiiieieeete sttt 8
Functional and motor decline...............coocevvieiiiiiiiiiiiiiiiieceeee e 10
Diabetes and ChOIEStErol .............uouuueiiiiiiiiiiiiiiiiiieeeceeeeee et 11
IIUMIUDNIEY oot e e e e e e e e e e e e e eeas 11
(OfeT={ a1 A AY/=I U] oot f (o] o H USSP PSP 11
COGNILIVE AECIINE ...ttt ettt e e e e e e e e e aree e e e e e e e e e e nsraseeeeeeaeseennnnns 12
Dementia and AlZNEIMEI'S.........cccuoovieiiiiiiiiiiiiecteceeeee et 12
MeNtal HEAItN ...t 13
DepresSion ANA ANXIELY .......eueeeeeeeeeeeeieeeeeeeeeeeciteeeeeeeeeeeeessereeeeeeesesesssresseseessenesnnnns 13
Suicide and Suicidal IdEATION ...........ccueevuieiiiiniiiiiiiieceeteeeeee e 14

3. Mechanisms linking loneliness to health..........coccovievinininniniineee, 15
(01T o ToE L oV 11 (=T 0T (U 16
) 1= o ISPt 17
21 To] [ A Tor ] I =Tt o 3P 18
(V6 aTo [oY ={Tors | I = [o1 o] £ U 18
4. Reverse relation: health-related risk factors for loneliness.........ccccecevvevieuennene 20
5. CONCLUSION ittt ettt st st sbe e b s e sae b aees 21
BIDlIOZIaPNY ettt st 23
Annex — Summary of individual StUAIES .....ccccvuviiiiiriiieiirieecree e 33



Foreword

This literature review is part of a broader series of activities that will take place in 2021-
2023 in the context of a European Parliament pilot project on monitoring loneliness in
Europe. The European Commission Directorate-General for Employment, Social Affairs
& Inclusion (DG EMPL), in collaboration with the Joint Research Centre (JRC), will carry
out a number of tasks including the collection of pan-European data on loneliness, a
review of existing literature and identification of knowledge gaps, and the establishment

of a web platform to monitor loneliness over time and across Europe.

For more material and information, please visit the webpage https://knowledge4pol-

icy.ec.europa.eu/projects-activities/loneliness-european-union _en
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Executive Summary

The link between loneliness and health has been extensively documented in scientific
literature. Loneliness is widely recognized as being a public health issue and concern has
been heightened during the COVID-19 pandemic. A clear understanding of the associa-
tion between loneliness and mortality and morbidity is needed to judge the extent of
loneliness as a public health challenge and the need for interventions. This report sum-
marizes evidence from the emerging academic literature on the topic, addresses the
potential mechanisms linking loneliness and health, as well as the concerns related to

the presence of reverse causality.
The collected evidence can be summarized as follows:

- Loneliness, in particular chronic loneliness, is associated with a higher mortality
risk and a higher risk of adverse health conditions. This includes risks to physical
health (cardiovascular disease, high blood pressure, stroke, functional decline,
diabetes), cognitive function (dementia and Alzheimer’s disease), and mental
problems (depression, anxiety, suicidal thoughts and behaviours, and depressive
symptoms such as lack of interest, lack of concentration, inability to take pleas-
ure from normal activities and a tendency to cry).

- Several potential mechanisms have been proposed to explain the association
between loneliness and health. Being lonely is associated with developing un-
healthier lifestyles, worse sleep quality, and higher levels of stress, which are
known health risk factors. Furthermore, loneliness influences biological markers
of health; notably, it is related to a dysregulation of the neuroendocrine (hormo-
nal) system and systemic inflammation. Moreover, some of the health conditions
associated with loneliness can in turn cause other health problems. This includes
depression and anxiety, closely linked to neuroendocrinal dysregulation and car-
diovascular disease, which can promote dementia by affecting blood vessels in
the brain.

- There is also a reverse relationship: some health conditions, particularly those
that make individuals less likely to connect with others, are associated with an
increased risk of becoming lonely. These include depression and anxiety; poor
physical health, especially disability and hearing loss; and potentially cognitive

impairment.



1. Introduction

Loneliness is the state of perceived social isolation, with the feeling that either the qual-
ity or quantity of one’s social interactions is insufficient (Perlman and Peplau, 1984). This
definition implies that loneliness is subjective and distinct from objective social isolation;
it is possible to feel lonely in a crowd and to be alone without feeling lonely (Perlman
and Peplau, 1984). Loneliness can be a transient feeling or become chronic. In particular,
when it is severe and chronic, loneliness is a profoundly painful experience and a “debil-
itating psychological condition characterized by a deep sense of emptiness, worthless-

ness, lack of control, and personal threat” (Cacioppo, Hawkley and Thisted, 2010).

Most of us feel lonely sometimes, and for many, it becomes a constant feeling. Accord-
ing to data from the European Quality of Life Survey, around 12% of EU citizens felt
lonely more than half of the time in 2016 (Baarck et al., 2021). There is inconclusive
evidence on the distribution of loneliness across age groups. Some studies find an ele-
vated incidence of loneliness in adolescence and at the oldest age (Victor and Yang,
2012; Lasgaard, Friis and Shevlin, 2016). Others find that loneliness is monotonically in-
creasing (Yang and Victor, 2011) or decreasing (Beutel et al., 2017) with age. Recent
evidence suggests three peaks in the occurrence of loneliness across the life course: one
in adolescence or young adulthood, one at old age, and an additional peak at around 50-
60 years of age (Luhmann and Hawkley, 2016; Hawkley et al., 2022). The higher inci-
dence of loneliness among older individuals may thus become a larger concern in the

context of rapid population ageing in many countries.

Recently, the prevalence of loneliness has been affected by the COVID-19 pandemic and
the associated contact restrictions, such that the number of EU citizens feeling lonely
more than half of the time has doubled to 25% (Baarck et al., 2021). Overall, the evolu-
tion of loneliness in industrialized countries over the last decades is not clear, with stud-
ies finding conflicting evidence. Among young adults, newer evidence indicates increas-
ing levels of loneliness (Buecker et al., 2021). Among older European individuals, loneli-
ness levels are generally found to be constant (Dykstra, 2009; Dahlberg, Agahi and Len-
nartsson, 2018; Buecker et al., 2021).

Loneliness is increasingly been viewed as a public health problem (Buecker et al., 2021),
due to evidence linking it with negative health outcomes and mortality (for general re-

views, see Hawkley and Cacioppo, 2010; Cacioppo, Capitanio and Cacioppo, 2014; Ong,



Uchino and Wethington, 2016; Leigh-Hunt et al., 2017; National Academies of Sciences,
Engineering, and Medicine, 2020), with newspapers publishing headlines such as “Lone-
liness is a serious public-health problem” (The Economist, 2018), “Let’s Wage a War on
Loneliness” in the New York Times (Kristof, 2019); and “Millennials And The Loneliness
Epidemic” in Forbes (Howe, 2019). Another concern is that loneliness is a social and civic
problem: lonely individuals tend to be more hostile and less trusting, which may erode
cohesion in society (Cuccu and Stepanova, 2021). Loneliness is also more prevalent
among poorer individuals (Baarck et al., 2021), which places an additional burden on
those who already face higher health risks and higher barriers to accessing health care
(Murray, 2006; World Bank, 2014). In response, several countries run campaigns to re-
duce loneliness (The Economist, 2018), the US surgeon general has made loneliness a
priority (Murthy, 2020); and the UK and Japan have established ministers for loneliness
in 2018 and 2021, respectively (Department for Digital, Culture, Media & Sport, Office
for Civil Society, 2021).

A clear understanding of the association between loneliness and mortality and morbid-
ity is needed to judge the extent of loneliness as a public health challenge and the need
for interventions. This report summarizes evidence from the academic literature on the
link between loneliness and health. It strives to collect the current state of the art related
to the following queries: Is loneliness associated with worse health outcomes? What are
the mechanisms by which this may happen? And conversely, can being in bad health
impact social connection and loneliness? Overall, the collected evidence can be summa-

rized as follows:

- Loneliness, in particular chronic loneliness, is associated with a higher mortality
risk and a higher risk of negative health consequences. This includes risks to phys-
ical health (cardiovascular disease, high blood pressure, stroke, functional de-
cline, diabetes), cognitive function (dementia and Alzheimer’s disease), and
mental health (depression, anxiety, suicidal thoughts and behaviours, and de-
pressive symptoms such as lack of interest, lack of concentration, inability to take
pleasure from normal activities and a tendency to cry).

- Several potential mechanisms have been proposed to explain the association be-
tween loneliness and health. Being lonely is associated with developing un-
healthier lifestyles, worse sleep quality, and higher levels of stress, which are

known health risk factors. Furthermore, loneliness influences biological markers



of health; notably, it is related to a dysregulation of the neuroendocrine (i.e.,
hormonal) system and systemic inflammation. Moreover, some of the health
conditions associated with loneliness can in turn cause other health problems.
This includes depression and anxiety, which have been linked to neuroendocrinal
dysregulation and cardiovascular disease, which can promote dementia by af-
fecting blood vessels in the brain.

- There is also a reverse relationship: some health conditions, particularly those
that make individuals less likely to connect with others, are associated with an
increased risk of becoming lonely. This includes depression and anxiety; poor
physical health, especially disability and hearing loss; and potentially cognitive

impairment.

Most of the reported studies reveal correlations that can say little about causation.
Based on the existing evidence, we are able to say that lonely individuals have, for in-
stance, higher blood pressure than their non-lonely peers (cross-sectional study) or that
participants who are lonelier at the outset of the study have a higher risk of having de-
veloped elevated blood pressure a few years later (longitudinal or prospective study).
This is different from saying that loneliness causes high blood pressure. Moreover, it is
often impossible to tell apart the direction of the connection, i.e., whether the observed

effect quantifies the impact of loneliness on health or vice versa (reverse causality).

The rest of the document is organized as follows. Section 2 presents the existing evi-
dence on the association between loneliness and different health outcomes. Section 3
describes the potential mechanisms, while Section 4 briefly reviews the reverse relation-
ship, summarizing the ways in which health may be linked to a higher risk of developing

loneliness. Section 5 concludes.

2. Is loneliness associated with worse health?

Loneliness is significantly correlated with increased mortality and a higher prevalence of
several morbidities, including cardiovascular disease, functional decline, cognitive de-
cline, dementia, depression, and suicidal behaviour. There is also some evidence that
loneliness is associated with reduced immunity, diabetes and anxiety. Further evidence
suggests that some health outcomes may be related to loneliness in a dose-response

relationship, meaning that the higher the level or longer the exposure to loneliness, the



stronger the effect on health. In what follows, we summarize the main findings linking
loneliness to overall mortality, physical health, cognitive functioning, and mental health.

Mortality

Loneliness and other aspects of social connection are emerging as potential risk factors
for mortality. The existing research has focused on both all-cause mortality and cause-
specific mortality, in particular mortality related to cardiovascular disease and stroke.
All-cause mortality risk of loneliness can be interpreted as the cumulated death risk of
all conditions related to loneliness, while cause-specific mortality risk of loneliness eval-

uates the risk of dying from a specific morbidity closely related to loneliness.

Existing evidence suggests that lonely individuals face lower odds of survival. The risk
gradient attributable to loneliness is similar to the one related to obesity and compara-
ble to other well-established risk factors such as environmental quality and physical ac-
tivity (Holt-Lunstad et al., 2015). More precisely, two recent meta-analyses find that
loneliness increases the risk of all-cause mortality by 22% (Rico-Uribe et al., 2018) and
26% (Holt-Lunstad et al., 2015). Furthermore, these findings were consistent across age,
gender, cause of death, country of origin, and initial health status. Several other studies
and meta-analyses have replicated these findings (Shiovitz-Ezra and Ayalon, 2010; Luo
etal., 2012; Tanskanen and Anttila, 2016).

In an influential longitudinal study, Perissinotto et al. (2012) find that loneliness is asso-
ciated with a 45% higher risk of mortality among individuals aged 60 years or older, even
after controlling for demographic and socio-economic characteristics, health status, and
the presence of depressive symptoms. In a similar vein, Elovainio et al. (2017) confirm
that lonely individuals have a higher mortality risk. However, the effect of loneliness
becomes insignificant when additional biological, behavioural, socioeconomic, and psy-
chological mortality risk factors are taken into account. This result might suggest that
loneliness is not independent of the other mortality risk correlates and that the ob-
served effect of loneliness on the increased odds of dying passes through these addi-

tional confounding factors.

Some studies attempt to untangle the separate contributions of loneliness and social
isolation (the objective measure of the quantity of social contacts) to excess mortality

risk. While many studies have considered the effect of loneliness or social isolation on



mortality separately and generally found that both are related to higher mortality risk,
only a few have included both factors at once. It appears that when including loneliness
and social isolation, only social isolation is a significant predictor of mortality, and lone-
liness becomes irrelevant (Steptoe et al., 2013; Elovainio et al., 2017). This result may
suggest that social isolation is the underlying factor that influences both mortality and
loneliness. Indeed, Steptoe et al. (2013) find that when evaluated separately, mortality
risk is higher among socially isolated and lonely participants, controlling for demo-
graphic, socio-economic, and health factors. However, when considered jointly, only so-
cial isolation significantly correlates with mortality. Similar results have been found by
Elovainio et al. (2017). Finally, in a cross-sectional study, Beller and Wagner (2018) sug-
gest that loneliness and social isolation act synergistically on mortality, such that higher

levels of one factor amplify the effect of the other.

To summarize, loneliness is significantly associated with an increased mortality risk. The
mechanisms of this connection may include increased morbidity among lonely individu-
als, as laid out in the next part. When comparing loneliness and social isolation as risk
factors for mortality, limited evidence suggests that social isolation is the more im-

portant factor.

Physical health

In addition to the evidence linking loneliness and social isolation with mortality, other
research has established that loneliness significantly correlates with specific health con-
ditions, in particular cardiovascular diseases, stroke, and functional decline. There is also
some evidence that lonely individuals suffer more from decreased immune function and

diabetes.

Cardiovascular disease

Coronary heart disease (which includes heart attacks) and stroke represent two major
causes of death in the world, and they are among the top three greatest causes of death
for high-income countries (World Health Organization, 2019). Both conditions can be
summarized under the umbrella term cardiovascular disease (CVD henceforth), which
includes diseases related to the heart or blood vessels. Loneliness is associated with an
increased risk of developing stroke and coronary heart disease, including heart attack

(acute myocardial infarction), among middle-aged and older individuals (Hakulinen et



al., 2018; Valtorta et al., 2018; Casabianca and Kovacic, 2022).1 A meta-analysis con-
ducted by Valtorta et al. (2016) based on 23 different studies performed on 16 longitu-
dinal data sets shows that loneliness and social isolation are associated with a 29% in-
crease in the risk of coronary heart disease and a 32% increase in the risk of stroke, for

both genders and independent of traditional heart disease risk factors.

Loneliness is also associated with a higher risk of developing high blood pressure among
middle aged and older adults (Hawkley et al., 2010). Similarly, meta-analyses indicate
that loneliness is associated with higher blood pressure and inflammatory reactivity
(Brown, Gallagher and Creaven, 2018). Several other studies reached similar results. For
instance, Casabianca and Kovacic (2022) report that loneliness directly increases the
probability of high blood pressure by 12%. Focusing on young individuals, Caspi et al.
(2006) analyse how social isolation and loneliness during childhood and adolescence up
to age 26 affects cardiovascular disease risk in young adulthood. In that paper, a partic-
ipant is classified as at risk for heart disease if at least 3 out of 6 biomarkers apply (over-
weight, elevated blood pressure, elevated total cholesterol level, low high-density lipo-
protein level, elevated glycated haemoglobin concentration, and low maximum oxygen
consumption). Being lonely in adolescence increases the probability of being at risk of

heart disease by 26%, when controlling for multiple other risk factors.

Some studies compare the relative importance of loneliness and social isolation for the
risk of CVD by including both factors at once. Valtorta et al. (2018) find that loneliness
but not social isolation is associated with an increased risk of coronary heart disease and
stroke, controlling for demographic, socio-economic, and cardiovascular health factors.
In Hakulinen et al. (2018), both loneliness and social isolation are correlated with an
increased risk of coronary heart disease and stroke when minimally adjusting only for

demographics.

Loneliness may be associated in a dose-response or cumulative relationship with CVD.
This means that the risk of developing CVD is higher the higher the level of or the longer

the exposure to loneliness. The evidence on this is mixed with differences between CVD

! However, for Hakulinen et al. (2018), this holds only for the simple model with demographic and so-
cioeconomic controls. whereas for Valtorta (2018), it holds for the full model, including a battery of
traditional CVD risk factors. In the full model of Hakulinen et al. (2018) with biological and behav-
ioural factors, depressive symptoms, and chronic disease, the association between loneliness and
CVD becomes insignificant.



on the one hand and its risk factors on the other hand. In Hawkley et al. (2010) higher
initial levels of loneliness are associated with greater increases in systolic blood pres-
sure, pointing to a dose-response relationship. Furthermore, in the study by Caspi et al.
(2006) on young individuals, the higher the number of occasions when the participants
are isolated or lonely (i.e., childhood, adolescence, 26 years old), the higher the risk of
heart disease, suggesting a cumulative relationship. On the other hand, Valtorta et al.
(2018) does not find a cumulative relationship between loneliness and coronary heart
disease or stroke, when considering the number of waves during the follow-up for which
the participants felt lonely.

Functional and motor decline

Functional decline is described as the loss of an individual’s ability to independently and
safely perform activities of daily living (ADL), such as bathing, dressing, and eating at a
basic level, and shopping, driving, and banking at a higher level (Beaton and Grimmer,
2013). Motor decline, on the other hand, refers to a loss of the ability to execute activi-

ties or movements using motor neurons.

Loneliness is both associated with a stronger functional and motor decline. A longitudi-
nal study by Perissinotto et al. (2012) reports a stronger functional and motor decline in
lonely individuals compared to their non-lonely counterparts for activities of daily living
(ADL), upper extremity tasks, mobility and stair climbing, while controlling for demo-
graphic, socioeconomic and medical factors. Lonely individuals also display a higher mo-
tor decline measured by muscle strength and motor performances such as time to walk
a certain distance or stand on one leg (Buchman et al., 2010). Participants scoring 1 point
higher on the 0-5 loneliness scale at study onset would exhibit a 40% more rapid annual
rate of motor decline, when controlling however only for sociodemographic factors. This
is equivalent to being 4 years older at baseline. The association between loneliness and
motor decline stays significant when additionally controlling for social isolation. Along
similar lines, Casabianca and Kovacic (2022) reveal that gradual increase in loneliness

translates into 0.45 more limitations in ADL.
Except for a very limited number of studies, it is not clear whether loneliness affects

functional decline indirectly through other processes such as cardiovascular diseases or

inflammation, which contribute to motor decline, or rather directly. For example, lone-
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liness is associated with poor self-regulation (executive control), which may lead to de-
creased exercise or changes in eating habits, and in turn to motor decline (Buchman et
al., 2010).

Diabetes and cholesterol

A limited number of studies link loneliness to diabetes. Lukaschek et al. (2017) find a
positive association between loneliness and the risk of developing diabetes only for
men.2 A cross-sectional study by Richard et al. (2017) reports that lonely individuals are
40 percent more likely to have diabetes and 31 percent more likely to have high choles-

terol levels.

Immunity

As reported in a small number of studies, immunity may be suppressed among lonely
individuals in some contexts. In addition, lonely individuals may feel worse when they
are ill than their non-lonely counterparts. Lonely university students display a poorer
immune response to an influenza vaccine, developing fewer antibodies than non-lonely
participants (Pressman et al., 2005). In a research conducted by Leroy et al. (2017), study
participants first reported their level of loneliness and were then infected with a com-
mon cold virus and observed for several days. Lonely participants were no more likely
to develop a cold, and their objective cold symptoms (mucus weight) were of similar
severity. However, lonely participants felt more severe subjective symptoms of a cold,

controlling for demographics, depression, and season of participation.

Cognitive Function

Cognitive function is a large set of mental processes that allow a person to acquire
knowledge, to reason, and to make and execute plans. These include perception,
memory, learning, attention, decision-making, and language abilities (Kiely, 2014). De-
mentia is a clinical condition characterized by loss of cognitive function, including “in-
creasing loss of memory, confusion, and personality changes, as well as problems with
verbal or written expression, spatial orientation, and other everyday activities” (Shankar

etal., 2013). Alzheimer’s disease is the most common form of dementia.

2 Here, loneliness is conceptualized as low satisfaction with social networks.
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Cognitive decline

Several studies have examined the associations between loneliness and/or social isola-
tion with the risk of cognitive decline in older adults. Loneliness is generally found to be
associated with a higher risk of experiencing cognitive decline (Cacioppo and Hawkley,
2009). However, studies disagree on which part of cognitive function is affected. In a
cross-sectional setting, lonely individuals display lower cognitive function as measured
by a global measure of cognition, several memory types (episodic, working, semantic),
perceptual speed, as well as visuospatial ability, when controlling for socio-demographic
factors (Wilson et al., 2007). In the longitudinal part of the research,? lonely individuals
experienced a stronger decline over the follow-up period for all of the above cognitive
functions except episodic and working memory. Shankar et al. (2013) measure cognitive
function by verbal fluency (“name as many animals as possible in one minute”), as well
as immediate and delayed recall (“remember a list of 10 words, reproduce them directly
and after an interval”). Lonely participants saw a stronger decrease in immediate and
delayed recall than non-lonely participants, but no difference in verbal fluency. Finally,
a meta-analysis with eight studies on the subject groups loneliness along with social sup-
port and satisfaction with household members as a functional measure of social rela-
tionships (Kuiper et al., 2016). Low scores on this combined functional measure of social

relationships are associated with a higher risk of cognitive decline.

Dementia and Alzheimer’s

Most evidence indicates that loneliness and perceived quality of relationships are posi-
tively correlated with the risk of developing dementia, including Alzheimer’s disease
(Wilson et al., 2007; Amieva et al., 2010; Holwerda et al., 2014; Kuiper et al., 2015; Raf-
nsson et al., 2020). The size of this association is comparable to that of other well-estab-
lished dementia risk factors such as physical inactivity, low education, and late-life de-

pression (Kuiper et al., 2016).

A meta-analysis including four research articles on the subject finds that loneliness is not
significantly associated with a higher risk of dementia (Penninkilampi et al., 2018). Con-
versely, the two more recent studies included in the meta-analysis observe a positive

association between loneliness and dementia risk (Wilson et al., 2007; Holwerda et al.,

3 Longitudinal studies are based on samples of initially dementia-free participants and observe the
development of cognitive function over the follow-up period.
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2014). The previously mentioned study by Wilson et al. (2007) finds that the risk of clin-
ical Alzheimer’s disease over a follow-up of 4 years increases by 51% for each additional
point on the 5-point loneliness scale, controlling for sociodemographic factors. Similarly,
Holwerda et al. (2014) show that lonely individuals were 1.64 times more likely to de-
velop clinical dementia over three years than their non-lonely counterparts, after con-
trolling for demographics, medical factors, depression and social isolation. Finally, Rafns-
son et al. (2020) document that dementia risk increases by 44% for each additional point
on a 3-point loneliness scale, independent of demographics, health factors, and depres-
sion. Furthermore, the authors try to address the potential problem of reverse causality,
i.e., individuals in the early stages of dementia may have more difficulty engaging in and
keeping up social relationships, and therefore feel lonely because of dementia (and not
the other way around). To counter this concern, generally, participants with diagnosed
dementia at the beginning of the study period are excluded. Here, the authors go further
and exclude dementia cases that appeared in the first 24-48 months after the initial
loneliness assessment and still find that loneliness predicts a similar increase in demen-

tia risk.

Mental Health

A wide literature has established a significant relationship between loneliness and sev-
eral mental health disorders, including depression, anxiety, personality disorders, psy-
chosis, and suicidal ideation. In what follows, we report the main findings related to the
most explored manifestations of mental problems, namely depression, anxiety, and su-

icidality.

Depression and Anxiety

Depression and anxiety are among the most common mental health disorders affecting
older adults (Doménech-Abella et al., 2019). Most cross-sectional studies show that
loneliness is positively associated with the prevalence of depressive symptoms and anx-
iety (Choi, Irwin and Cho, 2015), regardless of age, sex, partnership, and socioeconomic
status (Beutel et al., 2017).

A growing body of research has employed validated instruments for measuring loneli-

ness and has found positive associations between loneliness and depression and anxiety

over time. Several longitudinal studies show that a higher initial level of loneliness is

13



associated with an increased risk of developing anxiety (Domenech-Abella et al., 2019)
and depression (Cacioppo, Hawkley and Thisted, 2010; Luo et al., 2012; Jeuring et al.,
2018; Domenech-Abella et al., 2019) during the follow-up, controlling among others for
initial levels of depression. These results hold for different age groups (middle-aged and
older adults) and control variables, including the initial existence of depression or anxi-
ety as well as demographics, psychological factors, health status, and social isolation
(Domeénech-Abella et al., 2019; Cacioppo, Hawkley and Thisted, 2010). Moreover, older
adults with late-life depression show a poorer prognosis if they are lonely, controlling
for health and depression-related factors but not demographics (Jeuring et al., 2018).

Finally, in an experimental setting, Cacioppo et al. (2006) induce feelings of loneliness
among participants using hypnosis. Individuals induced to feel high compared to indi-
viduals induced to feel low loneliness reported significantly greater negative mood, anx-

iety, and anger and significantly less optimism, self-esteem, and social support.

Suicide and Suicidal Ideation

Suicide and suicidal ideation are an important public health issue as well as a devastating
experience for individuals, families, and communities. Every year, more than 700,000

people die from suicide worldwide (World Health Organization, 2021).

Loneliness, however, is not an established risk factor for suicidality. Indeed, a recent
meta-analysis on the predictors of suicidal thoughts and behaviours based on 365 stud-
ies states that the field is still in an exploratory phase with no strong predictors yet iso-
lated (Franklin et al., 2017). In one longitudinal study (Bennardi et al., 2019), loneliness
is associated with a higher risk of suicidal ideation among those 60 years and older but
not among those 18-59 years old. However, although the association is significant, it is

very weak.

Nevertheless, several cross-sectional and interview studies evidence that suicidal idea-
tion and/or suicide attempts often occur concurrently with loneliness (Mezuk et al.,
2014; Chang, Chan and Yip, 2017; Heuser and Howe, 2019; Troya et al., 2019). Further-
more, in interviews, loneliness is sometimes given as a reason for suicide attempts and
suicidal ideation. For example, van Wijngaarden et al. (2015) interviewed 25 participants
over 70 years of age who expressed a death wish and felt that life was completed and

no longer worth living. All participants report a sense of aching loneliness, a distance

14



from others, a lack of valuable relationships and companionship. In another study, in-
terviews with 103 older adults who are in hospital after a suicide attempt show that they
have higher feelings of loneliness than a control group with similar demographics, with
60% compared to 18% feeling lonely (Wiktorsson et al., 2010). When asking 101 of the
same suicide attempters for their reasons, 13 of them named thwarted belongingness
or family conflict (Van Orden et al., 2015). This includes several who cite loneliness di-
rectly in phrases such as “I don't want to live on my own anymore, | feel so lonely” or “I
have lived my life, | am lonely” or “I have no one to talk to”. Furthermore, those who
report thwarted belongingness use more lethal methods and are more likely to reat-

tempt suicide during the 12-month follow-up than those giving other reasons.

To summarize, lonely individuals experience higher levels of depression, anxiety, and
suicidal ideation than their non-lonely counterparts (Beutel et al., 2017). Furthermore,
loneliness is robustly associated with a higher risk of developing depression, and there
is also some evidence for a higher risk of anxiety, suicidal behaviour, and other symp-
toms of depression like lack of interest, lack of concentration, inability to take pleasure
from normal activities and a tendency to cry. Furthermore, in interviews with suicide
survivors, a portion of respondents cite loneliness as a reason for considering or at-

tempting suicide.

3. Mechanisms linking loneliness to health

The previous section presented evidence that loneliness is associated with a higher risk
of mortality and morbidity, including cardiovascular disease, functional decline, diabe-
tes, cognitive decline, dementia, depression, and suicidal ideas and behaviour, as well
as potentially decrease immune function and anxiety. Some of this, particularly the po-
tential effect of loneliness on mental health problems, makes intuitive sense. But why
should loneliness have a relationship with, say, cardiovascular disease or cognitive func-
tion? This section presents the potential mechanisms through which loneliness may af-
fect health: these include unhealthy lifestyles, worse sleep quality, higher levels of
stress, depression, and anxiety. Furthermore, loneliness influences, either directly or
through other mechanisms, biological markers of health, notably dysregulation of the
neuroendocrine (hormone) system and systemic inflammation. These mechanisms are

known risk factors for adverse health outcomes (Figure 1).
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Figure 1. Possible mechanisms through which loneliness may influence morbidity and
mortality.
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Unhealthy lifestyle

Cross-sectional evidence shows that lonely individuals are more likely to engage in un-
healthy behaviours. More precisely, compared to their non-lonely peers, lonely individ-
uals are more likely to be smokers, abuse alcohol, be physically inactive and have a sed-
entary lifestyle (Akerlind and Hornquist, 1992; Lauder et al., 2006; Hawkley, Thisted and
Cacioppo, 2009; Shankar et al., 2011). The evidence in longitudinal studies is limited but
goes in the same direction. Hawkley et al. (2009) find that loneliness is associated with
a lower likelihood of being physically active. Loneliness predicted a lower probability of
finding employment in a study of 34 alcoholics treated in rehabilitation facilities
(Hérnquist, Hansson and Akerlind, 1988).

Two explanations have been put forward to rationalize why lonely individuals would
adopt an unhealthier lifestyle. The first is the social control hypothesis: without loved
ones around for support and control, individuals are less motivated to exercise, drink
less alcohol, smoke less, etc. (Cacioppo, Capitanio and Cacioppo, 2014). The second hy-
pothesis is based on self-regulation and executive function, which is the ability to make
and implement plans, which are parts of cognitive function. As mentioned in the previ-
ous section, loneliness is associated with lower cognitive functioning, which, in turn,
makes it harder to follow a healthier lifestyle (Hawkley, Thisted and Cacioppo, 2009;
Cacioppo, Capitanio and Cacioppo, 2014).
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Overall, there is evidence, although limited, that loneliness influences health through
health-related behaviours. Unhealthy behaviour such as lack of exercise can in turn
cause cardiovascular disease and, through the damage of blood vessels in the brain, de-
mentia. However, many studies on the link between loneliness and health control for
health-related behaviour, including the lifestyle factors discussed in this section, still find
an association between loneliness and the health outcome. This implies that there are
other relevant mechanisms for the link between loneliness and health besides health-

related behaviour.

Sleep

Sleep problems are associated with adverse health outcomes like cardiovascular dis-
ease, weight gain, and diabetes, and sleeping badly increases mortality risk (National
Academies of Sciences, Engineering, and Medicine, 2020). Loneliness appears to be
linked to sleeping dysfunction (Choi, Irwin and Cho, 2015), including greater sleep frag-
mentation, worse sleep quality, and possibly greater daytime dysfunction but not sleep
duration. Short-term studies show that lonely individuals display no differences in sleep
duration but higher levels of sleep fragmentation, as measured with a device (Hawkley,
Preacher and Cacioppo, 2010; Kurina et al., 2011). The evidence on daytime dysfunction
(i.e., fatigue, low energy, sleepiness) is mixed, with higher levels of daytime dysfunction
for a population-based sample from the USA (Hawkley, Preacher and Cacioppo, 2010),
but no differences in daytime dysfunction among members of a traditional society in the
USA (Kurina et al., 2011).

Several other longitudinal studies find that feeling lonely is associated with lower sub-
jective sleep quality (Jacobs et al., 2006; McHugh and Lawlor, 2013), with sleep quality
being an aggregate of seven components, including subjective sleep quality, sleep la-
tency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleep medica-
tions, and daytime dysfunction (McHugh and Lawlor, 2013). This link is partially ex-
plained by higher perceived stress among lonely individuals (McHugh and Lawlor, 2013).

An evolutionary hypothesis for the link between loneliness and sleep has been put for-
ward by Hawkley et al. (2010). The authors suggest that being alone at night with nobody

to keep watch would have been a potentially dangerous situation for our ancestors.
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Feeling threatened and vulnerable would increase vigilance and lead to lighter, more
fragmented, and thus less restful sleep.

Biological factors

Some of the biological health conditions associated with loneliness are themselves
causes of other diseases. For instance, cardiovascular disease affects blood vessels in
the brain and promotes the risk of cognitive decline and Alzheimer’s disease (Rafnsson
et al., 2020). Loneliness may also affect health by changing the structure of the brain.
Researchers rely on the idea of an individual’s “cognitive reserve”, which protects the
brain structure and function against neuropathology and cognitive decline; it allows the
recruitment of alternate mechanisms to pass information in the brain, compensating for
cognitive difficulties related to damage to the brain (Shankar et al., 2013; Kelly et al.,
2017). The cognitive reserve, and thus the additional brain infrastructure, is built up by
cognitive stimulation, such as education and possibly communication and interaction

with others, and would therefore be depleted by loneliness (Shankar et al., 2013).

Finally, researchers observe a link between loneliness and biological indicators of health
(biomarkers). This link may be direct or may pass through the health conditions associ-
ated with loneliness. These biomarkers concern the neuroendocrine (hormone) system
and inflammation. More precisely, a higher level of the stress-related hormone cortisol
is observed among lonely individuals compared to non-lonely individuals (Doane and
Adam, 2010), and some markers of systematic inflammation are higher among lonely
individuals (Nersesian et al., 2018; Smith et al., 2020). Among lonely women, markers of
inflammation increased more in response to a lab-induced stressor than among non-
lonely women (Hackett et al., 2012). Higher levels of both stress hormones and inflam-
mation can be described as the body’s “defensive regime”, which is prepared for threat
and injury and increases the risk of cardiovascular diseases on the one hand and neural

damage on the other hand, which then causes dementia (Rafnsson et al., 2020).

Psychological factors

Among the psychological drivers of the relationship between loneliness and health, de-

pression, anxiety, and stress represent the most prominent candidates. These factors
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are significantly associated with loneliness and, in turn, may influence neuronal pro-
cesses and biomarkers of health, leading to further adverse health outcomes (National

Academies of Sciences, Engineering, and Medicine, 2020).

Stress is a recurrent theme in explaining the link between loneliness and health (Brown,
Gallagher, and Creaven, 2018). It may explain part of the link between loneliness and
cardiovascular disease (Christiansen, Larsen and Lasgaard, 2016), inflammation (Brown,
Gallagher and Creaven, 2018), and sleep quality (McHugh and Lawlor, 2013). Moreover,
levels of stress-related hormones are higher among lonely individuals (Doane and Adam,
2010). Furthermore, stress has been mentioned as a potential mechanism for the link

between loneliness and cognitive decline (Rafnsson et al., 2020).

The effect of stress may be twofold: (i) loneliness is a stressor itself, as a result of feeling
chronic social threat as posited by the theoretical Loneliness Model (Cacioppo et al.,
2006, 2015); and (ii) loneliness makes it more difficult to deal with stress and then leads
to a higher reactivity to stress. It has indeed been shown that relationships help individ-
uals cope with stressors and, conversely, that loneliness is linked to a stronger physio-
logical stress response (Hackett et al., 2012; Brown, Gallagher and Creaven, 2018; Na-
tional Academies of Sciences, Engineering, and Medicine, 2020). Stress, in turn, influ-
ences a wide range of health outcomes, some of which have been shown to be linked to
loneliness: brain function, including cognitive function and memory; suppression of the
immune system, cardiovascular disease; and gastrointestinal complications (Yaribeygi et
al., 2017).

To summarize, there are several potential mechanisms through which loneliness may
influence health outcomes. Loneliness is correlated with an unhealthier lifestyle, worse
sleep quality, and higher levels of stress, which are known health risk factors. Lonely
individuals are less stimulated and thus have a smaller cognitive reserve to protect them
against brain damage. Loneliness influences, either directly or through other mecha-
nisms, biological markers of health, resulting notably in a dysregulation of the neuroen-
docrine system and systemic inflammation, which increase the risk of cardiovascular dis-
ease and brain damage. Furthermore, some of the health conditions associated with
loneliness (see Section 2) can, in turn, cause other health problems. This includes de-
pression, anxiety, and cardiovascular disease, which can in turn influence neuronal pro-

cesses, biomarkers of health, and cognitive function. Finally, it is worth noting that the
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mechanisms are highly interrelated. For example, loneliness is associated with stress,
which is associated with cardiovascular disease, which can in turn affect dementia risk;
or loneliness is associated with less physical activity, stress, and depression, which can

influence sleep quality.

4. Reverse relation: health-related risk factors for loneli-
ness

In the previous sections, we discussed how loneliness is related to different physical and
mental health outcomes. However, we cannot exclude that some health conditions may
have an independent effect on loneliness. These are generally conditions that make in-
dividuals less likely to be in contact and communicate with others, be it because of phys-
ical, cognitive, or psychological limitations. Inverse causality is a serious concern because
it undermines the ability of traditional estimation techniques to isolate the direct and
independent effect of loneliness on health. Casabianca and Kovacic (2022) show that,
when the effects run in both directions, the estimated coefficient of loneliness is 3.5
times smaller in magnitude for depressive symptoms, 2.5 for suicidal intentions, and 6.4

times for functional decline.

Physical conditions associated with loneliness include functional decline or physical dis-
ability, hearing loss, as well as possibly poor physical health. Similarly, an increase in
physical disabilities (i.e., functional decline) is related to a higher risk of becoming lonely
(Aartsen and Jylha, 2011; Cohen-Mansfield et al., 2016). In the study by Aartsen and
Jylhad (2011), the association between physical disability and loneliness becomes insig-
nificant when adjusting for other risk factors of loneliness, like loss of a partner and re-
duced social activity. A potential explanation is that physical disability influences loneli-
ness through reduced social activity as a mechanism. A higher level of hearing impair-
ment at the beginning of the study period is associated with lower levels of social func-
tioning one year later, including “feeling lonely or remote”, “not feeling close to others”
and “feeling left out even in a group” (Strawbridge et al., 2000). On the other hand, the
role of physical health in shaping loneliness is not clear. While Aartsen and Jylha (2011)
find that a decrease in self-perceived physical health was not significantly correlated
with loneliness, the meta-analysis by Cohen-Mansfield et al. (2016) shows that poor

physical health is a risk factor for loneliness.
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Concerning cognitive limitations, Biddle et al., 2019 show that lower-range but normal
cognitive performance is associated with a stronger decline in social engagement com-

pared to higher-range cognitive performance, which may lead to increases in loneliness.

Finally, anxiety and depression may be associated with a higher risk of loneliness. Ac-
cording to the meta-analysis by Cohen-Mansfield et al. (2016), depression is a risk factor
for loneliness, while another meta-analysis by Dahlberg et al. (2022) states that the role
of depression is not clear-cut — some studies find that depression predicts future loneli-
ness, while others find no effect. Domeénech-Abella et al. (2019) show that anxiety is

related to a higher risk of developing loneliness.

Overall, there is evidence that disability and hearing loss, depression and anxiety, as well
as potentially cognitive impairment, are associated with a higher risk of becoming lonely.
These health factors have in common that they make it more difficult to interact with
others, either through reduced mobility, communication difficulties, reduced mental ca-
pacity, or in the case of depression, reduced energy. This suggests a mechanism for an
effect of health on loneliness, where certain health conditions disrupt a person’s social

life and make it more difficult to maintain connections (Hawkley, 2020).

5. Conclusion

This review summarizes evidence on how loneliness may influence health and vice versa,

as well as the potential underlying mechanisms.

There is robust evidence that loneliness is associated with increased mortality risk and
is comparable to the mortality risk of obesity. However, it is not clear whether this is
driven by loneliness itself or rather by social isolation. Loneliness is significantly associ-
ated with a higher risk of heart disease, high blood pressure, stroke, functional decline,
and diabetes in terms of physical health, depression and suicide risk in terms of mental
health; and finally, cognitive decline and dementia. There are also some studies showing

that loneliness correlates with decreased immunity and anxiety.

Loneliness may be linked to health outcomes through several potential mechanisms,

such as unhealthier lifestyle, worse sleep quality, and higher levels of stress, which are
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known health risk factors. Loneliness influences, either directly or through other mech-
anisms, biological markers of health, resulting in a dysregulation of the neuroendocrine
system and systemic inflammation, which increases the risk of cardiovascular disease
and brain damage. Furthermore, some of the health conditions associated with loneli-
ness can, in turn, cause other health problems. This includes depression, anxiety, and
cardiovascular disease, which can in turn influence neuroendocrinal dysregulation and

cognitive function.

The relationship between loneliness and health appears to run both ways. Not only is
loneliness associated with a higher risk of certain health conditions, but some health
conditions may also influence the likelihood of feeling lonely. This concerns conditions
that make individuals less likely to connect and stay in touch with others, such as poor
physical health, especially disability, hearing loss, depression, anxiety, and potentially

cognitive impairment.

The reported evidence suggests that loneliness should be taken seriously as a risk factor
for some severe health problems. Loneliness is comparable to other well-known risk
factors for mortality, such as obesity, environmental quality, and physical activity. Simi-
larly, loneliness as a risk factor for dementia is comparable to other factors like physical

inactivity, low education, type 2 diabetes, and late-life depression.
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Data and Meth-
odology

- cross-sectional
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- cross-sectional
- USA
- 2014, 2018
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smoothing),
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- cross-sectional
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- multinomial
logistic regres-
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Outcome/Explanatory
Variables

- socioemotional varia-
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positive mood, anger,
anxiety, optimism, self-
esteem, fear of nega-
tive evaluation, social
skills, social support, in-
trusive thoughts
avoidant thoughts
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(living  arrangements,
marital status), eco-
nomic (income, educa-
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tus), and health-related
characteristics

- loneliness
- age

- loneliness
- sociodemographic
factors, health-related
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Results/Summary

An evolutionary theory of loneliness is outlined, and four stud-
ies replicate and extend prior research on the characteristics
of lonely individuals. Studies 1 and 2 indicate that loneliness
and depressed affect are related but separable constructs.
Study 3 confirms that lonely, relative to nonlonely, young
adults are higher in anxiety, anger, negative mood, and fear of
negative evaluation, and lower in optimism, social skills, social
support, positive mood, surgency, emotional stability, consci-
entiousness, agreeableness, shyness, and sociability. The set of
six personality factors associated with loneliness (surgency,
emotional stability, agreeableness, conscientiousness, shy-
ness, and sociability) do not explain the associations between
loneliness and negative mood, anxiety, anger, optimism (pes-
simism), self-esteem, and social support, as each association
remained statistically significant even after statistically con-
trolling for these personality factors. Study 4 used hypnosis to
experimentally manipulate loneliness to determine whether
there were associated changes in the participants’ personality
and socioemotional characteristics. Results confirmed that
loneliness can influence the participants’ personality ratings
and socioemotional states. For study 4: Mean levels of loneli-
ness after the hypnotic inductions were significantly different,
F (1,19) = 109.56. individuals reported significantly greater
negative mood, anxiety, and anger and significantly less opti-
mism, self-esteem, and social support when induced to feel
high compared to low loneliness

The COVID-19 pandemic has magnified already worrying levels
of loneliness in Europe. Survey data shows that, in 2016, about
12% of EU citizens felt lonely more than half of the time. In the
first months following the COVID-19 outbreak, this proportion
doubled to around 25%.

We found a nonlinear relationship between age and loneliness
that closely resembles prior research: age distribution of lone-
liness followed a nonlinear trajectory with elevated loneliness
levels in oldest old (>70 years) and young adults (<30 years)
with an additional peak at around 50-60 years. However, we
found no evidence for age-specific predictors of loneliness.
Household income, household size, marital status, health, and
frequency of socializing were “universal” predictors of loneli-
ness; their associations with loneliness did not differ in
strength with age.

The relation between loneliness and age took a shallow U-
shaped distribution. Ethnic minority status, receiving disability
pensions or being unemployed, living alone, prolonged mental
disorder, and psychiatric treatment were strongly associated
with severe loneliness. Socio-demographic and health-related
factors were associated with an increased risk of severe lone-
liness in specific age groups. Being female, having a low educa-
tional level and living in a deprived area were only associated
with loneliness in adolescence/emerging adulthood. Receiving
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- cross-sectional
- 25 European
countries

- 2006-2007
- multi-level
models

- cross-sectional
- Sweden
- 1992/2004-
2014
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gistic regression
analyses
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years

- Sweden
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1981/1982

- stepwise mul-
tiple regression
analyses

- cross-sectional
- Australia
- 2003
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Mann — Whit-
ney U-Test, lo-
gistic  regres-
sion, ANCOVA

- cross-sectional
- UK
-2004;
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- age
- loneliness
- age
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- age, country of resi-
dence

- loneliness
- gender, age in years
and educational level,
marital status, social
support and social con-
tacts, limitations in ac-
tivities of daily living
(ADL), psychological
distress

- rehabilitation from al-
cohol abuse
- loneliness
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(smoking, overweight,
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tudes towards physical
activity)

- loneliness

- health behaviours:
smoking and physical,
biological factors: blood
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disability pensions and living alone (i.e., divorced), on the other
hand, were strongly associated with loneliness in early and
middle adulthood and young-old age.

The age distribution of loneliness followed a complex nonlin-
ear trajectory, with elevated loneliness levels among young
adults and among the oldest old. The late-life increase in lone-
liness could be explained by lower income levels, higher prev-
alence of functional limitations, and higher proportion of sin-
gles in this age group. Consistent with an age-normative per-
spective, the association of income, relationship status, house-
hold size, and work status with loneliness differed between dif-
ferent age groups. In contrast, indicators of the quantity of so-
cial relationships (social engagement, number of friends, con-
tact frequency) were universally associated with loneliness re-
gardless of age.

Loneliness demonstrates a nonlinear U-shaped distribution,
with those aged under 25 years and those aged over 65 years
demonstrating the highest levels of loneliness. Depression is
associated with loneliness for all age groups. Poor physical
health is associated with loneliness in young adult and midlife
but not later life. For those in mid and later life, the quality of
social engagement is protective against loneliness, while for
young adults it is the quantity of social engagement. This indi-
cates that different factors may endow vulnerability (or pro-
tect) against loneliness at different stages of life and suggests
that preventative strategies or interventions that reflect these
variations need to be developed.

The prevalence of loneliness increases with age for the com-
bined sample. However, the nation in which one lives shows a
greater impact than age on reported levels of loneliness, with
Russia and Eastern European nations having the highest pro-
portions of lonely people (about 10-34% for different age
groups) and Northern European nations the lowest (mostly be-
low 6%).

Contrary to what is often assumed, there has been no increase
in loneliness among older people over time (1992-2014). Re-
gression analyses for 2004 and 2014 showed that social and
health-related correlates were more strongly associated with
loneliness than socio-demographic correlates. Psychological
distress was most strongly associated with loneliness, followed
by widowhood. Most associations between the correlates and
loneliness were stable over time.

Those who felt less lonely and had no drinking buddies ap-
peared most likely to be rehabilitated vocationally.

Lonely individuals were more likely to be smokers and more
likely to be overweight — obese. The lonely group had higher
body mass index scores controlling for age, annual income,
gender, employment and marital status. Logistic regression re-
vealed no differences in sedentary lifestyles. Lonely individuals
were significantly less likely to believe it was desirable for them
to lose weight by walking for recreation, leisure or transporta-
tion.

Both social isolation and loneliness were associated with a
greater risk of being inactive, smoking, as well as reporting
multiple health-risk behaviours. Social isolation was also posi-
tively associated with blood pressure, C-reactive protein, and
fibrinogen levels. Loneliness and social isolation may affect
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- cross-sectional
- Denmark
- 2013
- mediation
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- cross-sec-
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- hierarchical
regression

- cross-sectional
- UK
- 2006-2008
- OLS, logistic
regression

- longitudinal, 3
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- USA
- 2002/2003
- cross-sec-
tional:  Binary
logistic regres-
sion  analysis,
longitudinal: la-
tent  variable
growth models
- cross-sec-
tional, 3 days
- USA
- 2002/2003
- cross-lagged
panel models
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years

- Israel
- 1990-1998
- logistic regres-
sion analysis

- cross-sec-
tional, 7 days
- USA
- cross-sectional
analysis: logistic

markers
- loneliness, social iso-
lation

- loneliness
- Cardiovascular dis-
ease, diabetes, and mi-
graine

- systematic inflamma-
tion (Three pro-inflam-
matory cytokines—IL-6,
fibrinogen, and CRP)
- loneliness

- inflammation  bi-
omarkers
- loneliness, stress

- changes in physical
activity probability over
a 3-year period
- loneliness

- sleep duration, day-
time dysfunction (i.e.,
fatigue, low energy,
sleepiness)
- loneliness

- global sleep satisfac-
tion (GSS)
- loneliness

- sleep fragmentation,
sleep duration, subjec-
tive sleep quality, sub-
jective daytime sleepi-
ness

- loneliness

health independently through their effects on health behav-
jours. In addition, social isolation may also affect health
through biological processes associated with the development
of cardiovascular disease.

Findings show that loneliness was significantly associated with
cardiovascular disease, diabetes, and migraine. In addition
high perceived stress, physical inactivity, daily smoking, and
poor sleep mediated the association between loneliness and
adverse health conditions.

There was a positive significant relationship between loneli-
ness and the three systemic inflammation biomarkers after
controlling for covariates: interleukin-6 (n=873) (b
[se]=0.07[0.03], p=.014); fibrinogen (n=867) (b[se]=
18.24[7.12], p=.011); and C-reactive protein (n=867) (b[se]=
0.08[0.04], p=.035). Feeling lonely was strongly positively cor-
related with self-reports of more stress.

The aim of the study was to investigate the relationship be-
tween loneliness and inflammatory interleukin-6 (IL-6), inter-
leukin-1 receptor antagonist (IL-1Ra) and monocyte chemotac-
tic protein-1 (MCP-1) responses to standardized mental stress.
A secondary purpose was to evaluate whether individual vari-
ations in cortisol responses influenced the hypothesised rela-
tionship between loneliness and inflammation. Greater loneli-
ness was associated with larger IL-6 (p = 0.044) and IL-1Ra (p =
0.006) responses to psychological stress and higher MCP-1 (p
< 0.001) levels in women, independently of age, grade of em-
ployment, body mass index and smoking status. No associa-
tions were observed in men. Cortisol responsivity was in-
versely related to loneliness in women, with the odds of being
a cortisol responder decreasing with increased loneliness inde-
pendently of covariates (p = 0.008).

Longitudinal analyses revealed that loneliness predicted di-
minished odds of physical activity in the next two years (OR =
0.61), and greater likelihood of transitioning from physical ac-
tivity to inactivity (OR = 1.58)

Daily variations in loneliness predicted subsequent feelings of
daytime dysfunction (B = 0.16, p < .05), and daytime dysfunc-
tion predicted subsequent loneliness (B = 0.07, p < .05), ad-
justed for covariates. Loneliness continued to predict subse-
quent daytime dysfunction when depressed affect was held
constant. The effect of loneliness on daytime dysfunction was
independent of sleep duration, suggesting that the same
amount of sleep is less salubrious when individuals feel more
socially isolated. Sleep duration was not associated with lone-
liness, or daytime dysfunction.

In a regression analysis, risk factors at age 70 for subsequent
poor global sleep satisfaction (GSS) were loneliness, depres-
sion, poor self-rated health, economic difficulties, back pain,
obesity, and prior poor GSS.

Higher loneliness scores were associated with significantly
higher levels of sleep fragmentation (B = 0.073, t = 2.55, P =
0.01), controlling for age, sex, body mass index, risk of sleep,
apnea, and negative affect (a factor comprising symptoms of
depression and anxiety, and perceived stress). Loneliness was
not associated with sleep duration or with either subjective
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sleep measure.

We found that loneliness, specifically emotional loneliness,
predicted sleep quality at follow-up, controlling for demo-
graphic factors and for sleep quality at baseline. Upon applying
mediation methods to the data, we then found that this rela-
tionship was mediated in part by perceived stress. We con-
clude that the impact of emotional loneliness on sleep quality
in older adults is partly because of the stress experienced as a
result of feeling lonely.

In @ community sample of young adults, multilevel modelling
was used to examine whether trait and state feelings of loneli-
ness were related to changes in levels of the stress-sensitive
hormone cortisol. Results indicated that trait loneliness was
associated with a flattening of the diurnal cortisol rhythm. In
addition, both daily and momentary state variations in loneli-
ness were related to cortisol. Prior day feelings of loneliness
were associated with an increased cortisol awakening re-
sponse the next morning and momentary experiences of lone-
liness during the day were associated with momentary in-
creases in cortisol among youth who also had high chronic in-
terpersonal stress. Results were significant after covarying cur-
rent depression, both chronic and momentary reports of
stress, and medical and lifestyle covariates.

The longitudinal association between experiencing loneliness
and higher likelihood of suffering from generalized anxiety dis-
order (GAD) two years later is bidirectional, whereas the asso-
ciation between social isolation and higher likelihood of subse-
quent major depression disorder (MDD) or GAD as well as
those between loneliness and subsequent MDD or deteriora-
tion of social integration are unidirectional

loneliness at study onset predicted increases in systolic blood
pressure (SBP) 2, 3, and 4 years later (B 0.152, SE 0.091, p .05,
one-tailed). These increases were cumulative such that higher
initial levels of loneliness were associated with greater in-
creases in SBP over a 4-year period

Socially isolated children were at significant risk of poor adult
health (adult cardiovascular multifactorial risk status) com-
pared with non-isolated children (risk ratio, 1.37; 95% confi-
dence interval, 1.17- 1.61). This association was independent
of other well-established childhood risk factors for poor adult
health (low childhood socioeconomic status, low childhood 1Q,
childhood overweight), was not accounted for by health dam-
aging behaviours (lack of exercise, smoking, alcohol misuse),
and was not attributable to greater exposure to stressful life
events. In addition, longitudinal findings showed that chronic
social isolation across multiple developmental periods had a
cumulative, dose-response relationship to poor adult health
(risk ratio, 2.58; 95% confidence interval, 1.46-4.56)

We found that loneliness was associated with an increased risk
of cardiovascular disease (odds ratio 1.27, 95% confidence in-
terval 1.01-1.57). Social isolation, meanwhile, was not associ-
ated with disease incidence. Loneliness is associated with an
increased risk of developing coronary heart disease and stroke,
independently of traditional cardiovascular disease risk fac-
tors. There was no evidence of a cumulative effect over time
of social relationships on cardiovascular disease risk.

After adjustment for other risk factors, older persons with feel-
ings of loneliness were more likely to develop dementia (OR
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1.64, 95% Cl 1.05 to 2.56) than people without such feelings.
Social isolation was not associated with a higher dementia risk
in multivariate analysis.

Dementia risk was positively related to greater loneliness (haz-
ard ratio 1.40, 95% confidence interval 1.09-1.80, p = .008),
and inversely associated with number of close relationships (p
<.001) and being married (p = .018). Sensitivity analyses test-
ing for reverse causality and different criteria for diagnosing
dementia confirmed the robustness of these findings. There
was no association with social isolation. However, greater
loneliness was associated with future dementia risk (Model 3,
adjusted HR 1.44, 95% Cl 1.11-1.88, p =.006). There was a 44%
increase in the risk of future dementia for every unit change in
loneliness rating independent of covariates. Model 5 intro-
duced all the social relationship variables simultaneously,
along with covariates. Marriage, loneliness, and number of
close relationships remained independent predictors of de-
mentia, with a small reduction in the strength of the associa-
tion for loneliness (hazards ratio change from 1.44 to 1.33).
Loneliness was associated with poorer immediate recall (B = -
.05, p <.001) and delayed recall (B = -.03, p =.02)

Risk of Alzheimer's disease (AD) was more than doubled in
lonely persons (score 3.2, 90th percentile) compared with per-
sons who were not lonely (score 1.4, 10th percentile), and con-
trolling for indicators of social isolation did not affect the find-
ing. Loneliness was associated with lower level of cognition at
baseline and with more rapid cognitive decline during follow-
up. There was no significant change in loneliness, and mean
degree of loneliness during the study was robustly associated
with cognitive decline and development of AD. In 90 partici-
pants who died and in whom autopsy of the brain was per-
formed, loneliness was unrelated to summary measures of AD
pathology or to cerebral infarction.

Among depressed patients at baseline, 46.8% were lost to fol-
low-up; 15.9% had an unfavourable course, i.e., chronic or re-
current; 24.6% had partial remission; and 12.7% had full remis-
sion at six-year follow-up. The relative risk of mortality in de-
pressed patients was 2.5 (95% confidence interval 1.26-4.81)
versus non-depressed comparisons. An unfavourable course of
depression was associated with a younger age at depression
onset; higher symptom severity of depression, pain, and neu-
roticism; and loneliness at baseline. Additionally, partial remis-
sion was associated with chronic diseases and loneliness at
baseline when compared with full remission.

In men with low social network satisfaction (SNS), risk for inci-
dent type 2 diabetes (T2D) increased significantly (HR: 2.15,
95% Cl: 1.33-3.48, p value 0.002). After additional adjustments
for social isolation or living alone, the risk for incident T2D was
still significant, albeit less pronounced (HRs 1.85 or 2.05, p val-
ues 0.001 or 0.004).

Linear mixed-effects models which controlled for age, sex and
education, showed that the level of loneliness at baseline was
associated with the rate of motor decline (Estimate, -0.016;
S.E. 0.006, p = 0.005). For each 1-point higher level of loneli-
ness at baseline, motor decline was 40% more rapid; this effect
was similar to the rate of motor decline observed in an average
participant 4 years older at baseline. Furthermore, this amount
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of motor decline per year was associated with about a 50% in-
creased risk of death. When terms for both feeling alone (lone-
liness) and being alone were considered together in a single
model, both were relatively independent predictors of motor
decline. The association between loneliness and motor decline
persisted even after controlling for depressive symptoms, cog-
nition, physical and cognitive activities, chronic conditions, as
well as baseline disability or a history of stroke or Parkinson's
disease.

The results suggest that loneliness directly increases the prob-
ability of depression (Eurod), functional decline (Adl), and high
body mass index (Bmi). More specially, a gradual increase in
loneliness causes a 1.81 point increase in the intensity of de-
pressive symptoms as measured by the EURO-D scale (ranging
from 0 to 12), 0.45 more limitations in daily activities, and a 4.5
point increase in the body mass index. Finally, loneliness does
not significantly influence the incidence of chronic conditions
or the perception of general health. When considering physical
health-related factors separately we see that loneliness in-
creases the probability of diabetes by 6% and high blood pres-
sure by 12%. In addition to health outcomes, loneliness signif-
icantly affects the prevalence of drug use for sleeping prob-
lems, anxiety, pain, and high blood pressure. Being lonely in-
creases the probability of medication for high blood pressure
by 14%, for anxiety by 3.3%, for pain by 8.4% and for sleeping
problems by 4.5%.

Lonely individuals were more often affected by physical and
mental health problems, such as self-reported chronic diseases
(Odds ratio [OR] 1.41, 95% confidence interval [CI] 1.30-1.54),
high cholesterol levels (OR 1.31, 95% Cl 1.18-1.45), diabetes
(OR 1.40, 95% Cl 1.16-1.67), moderate and high psychological
distress (OR 3.74, 95% Cl 3.37-4.16), depression (OR 2.78, 95%
Cl 2.22-3.48) and impaired self-perceived health (OR 1.94, 95%
Cl 1.74-2.16). Loneliness was significantly associated with
most lifestyle factors (e.g. smoking; OR 1.13, 95% 1.05-1.23).
After adjusting for demographics, season of participation, de-
pressive affect, and social isolation, a logistic regression re-
vealed that participants who were lonely were no more likely
to get infected with the virus than less lonely participants
(OR=0.994, p=.941). loneliness predicted self-reported cold
symptoms over time. social network size and diversity did not
predict cold symptoms. These findings suggest that the per-
ception of loneliness is more closely linked to self-reported ill-
ness symptoms than objectively measured social isolation.
Lastly, we ran an ancillary analysis to examine whether loneli-
ness was also associated with an objective common cold indi-
cator (i.e., mucus weight). When we replaced self-reported
symptoms with mucus weight for each model (Aims 1-3), none
were significant (all p values > .56).

Antibody response to the influenza immunization was investi-
gated in 83 1st-semester healthy university freshmen. Ele-
vated levels of loneliness throughout the semester and small
social networks were independently associated with poorer
antibody response to 1 component of the vaccine. Those with
both high levels of loneliness and a small social network had
the lowest antibody response.

A total of 10.5% of participants reported some degree of lone-
liness (4.9% slight, 3.9% moderate and 1.7% severely dis-
tressed by loneliness). Loneliness declined across age groups.
Loneliness was stronger in women, in participants without a
partner, and in those living alone and without children. Con-
trolling for demographic variables and other sources of distress
loneliness was associated with depression (OR = 1.91), gener-
alized anxiety (OR = 1.21) and suicidal ideation (OR = 1.35).
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Lonely participants also smoked more and visited physicians
more frequently.

Cross-lagged analyses indicated that loneliness predicted sub-
sequent changes in depressive symptomatology, but not vice
versa, and that this temporal association was not attributable
to demographic variables, objective social isolation, disposi-
tional negativity, stress, or social support.

Feelings of loneliness were related to suicidal ideation in 60-
year-and-older individuals, but not for those 18-59 years old.

We investigated older adults' causal attributions for suicidal
behaviour. Attributions included: a desire to escape (n=29), re-
duced functioning and autonomy (n=24), psychological prob-
lems, including depression (n=24), somatic problems and phys-
ical pain (n=16), perceived burdensomeness (n=13), social
problems that reflected either thwarted belongingness or fam-
ily conflict (n=13) and lack of meaning in life (n=8). As hypoth-
esized, patients who attributed the attempt to thwarted be-
longingness were more likely to use more immediately lethal
means for their index attempt and were more likely to re-at-
tempt during follow-up.

The aim of this paper is to describe the phenomenon ‘life is
completed and no longer worth living’ from a lifeworld per-
spective, as it is lived and experienced by elderly people. The
essential meaning of the phenomenon is understood as ‘a tan-
gle of inability and unwillingness to connect to one's actual
life’, characterized by a permanently lived tension: daily expe-
riences seem incompatible with people's expectations of life
and their idea of whom they are. While feeling more and more
disconnected to life, a yearning desire to end life is strength-
ened. The experience is further explicated in its five constitu-
ents: 1) a sense of aching loneliness; 2) the pain of not matter-
ing; 3) the inability to express oneself; 4) multidimensional
tiredness; and 5) a sense of aversion towards feared depend-
ence.

Factors associated with attempted suicide included being un-
married, living alone, low education level, history of psychiatric
treatment, and previous suicide attempt. There was no associ-
ation with dementia. An association was observed between
perceived loneliness and attempted suicide; this relationship
was independent of depression (OR: 2.8, 95% Cl: 1.3-6.1).

We found that the effects of loneliness and social isolation syn-
ergistically interact with each other: The higher the social iso-
lation, the larger the effect of loneliness on mortality, and the
higher the loneliness, the larger the effect of social isolation.
Conclusions: Both constructs are important in predicting
health. Regarding the bivariate Cox survival regression, both
loneliness and social isolation significantly predicted an in-
creased mortality with HRs of 1.24 and 2.85, respectively, p-
values < .001.

The hazard ratio for all-cause mortality for social isolation com-
pared with no social isolation was 1.73 (95% Cl 1.65-1.82) after
adjustment for age, sex, ethnic origin, and chronic disease (i.e.
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minimally adjusted), and was 1.26 (95% CI 1.20-1.33) after fur-
ther adjustment for socioeconomic factors, health-related be-
haviours, depressive symptoms, biological factors, cognitive
performance, and self-rated health (i.e. fully adjusted). The
minimally adjusted hazard ratio for mortality risk related to
loneliness was 1.38 (95% Cl 1.30-1.47), which reduced to 0.99
(95% CI 0.93-1.06) after full adjustment for baseline risks.
Those identified as “situationally lonely” (HR = 1.56; 95% ClI:
1.52-1.62) as well as those identified as “chronically lonely”
(HR = 1.83; 95% Cl: 1.71-1.87) had a greater risk for all-cause
mortality net of the effect of possible demographic and health
confounders. Nonetheless, relative to those classified as “situ-
ationally lonely,” individuals classified as “chronically lonely”
had a slightly greater mortality risk.

We found that mortality was higher among more socially iso-
lated and more lonely participants. However, after adjusting
statistically for demographic factors and baseline health, social
isolation remained significantly associated with mortality (haz-
ard ratio 1.26, 95% confidence interval, 1.08— 1.48 for the top
quintile of isolation), but loneliness did not (hazard ratio 0.92,
95% confidence interval, 0.78-1.09). Social isolation and lone-
liness were positively correlated (<U+03C1>=0.10, P < 0.001).

Social isolation and loneliness, when examined separately,
were connected to an elevated all-cause mortality risk. When
isolation and loneliness were estimated simultaneously, the
effect of loneliness became insignificant, whereas that of social
isolation maintained a significant mortality risk (HR = 1.009;
95% Cl = 1.006, 1.013).

For AMI and stroke, loneliness and social isolation are both rel-
evant, when adjusting for age, sex, ethnicity: When loneliness,
social isolation and the interaction between social isolation
and loneliness were entered in the same model, social isola-
tion and loneliness were associated with higher risk of AMI (so-
cial isolation: HR 1.36, 95% Cl 1.25 to 1.49, P<0.001; loneliness:
HR 1.42,95% Cl 1.27 to 1.59, P<0.001) and incident stroke (so-
cial isolation: HR 1.37,95% Cl 1.22 to 1.54, P<0.001; loneliness:
HR 1.35,95% Cl 1.17 to 1.56, P<0.001) in the analyses addition-
ally adjusted for sex, age and ethnicity. The interaction terms
between social isolation and loneliness were not statistically
significant (all P >0.05).

Feelings of loneliness were associated with increased mortality
risk over a 6-year period, and that this effect was not explained
by social relationships or health behaviours but was modestly
explained by health outcomes. In cross-lagged panel models
that tested the reciprocal prospective effects of loneliness and
health, loneliness both affected and was affected by depres-
sive symptoms and functional limitations over time, and had
marginal effects on later self-rated health.

Among participants who were older than 60 years, loneliness
was a predictor of functional decline and death. Lonely sub-
jects were more likely to experience decline in activities of
daily living (ADL) (24.8% vs 12.5%; adjusted risk ratio [RR], 1.59;
95% Cl, 1.23-2.07). Develop difficulties with upper extremity
tasks (41.5% vs 28.3%; adjusted RR, 1.28; 95% Cl, 1.08- 1.52);
experience decline in mobility (38.1% vs 29.4%; adjusted RR,
1.18; 95% Cl, 0.99-1.41); or experience difficulty in climbing
(40.8% vs 27.9%; adjusted RR, 1.31; 95% Cl, 1.10-1.57). Loneli-
ness was associated with an increased risk of death (22.8% vs
14.2%; adjusted HR, 1.45; 95% Cl, 1.11-1.88).

Lower baseline Preclinical Alzheimer Cognitive Composite
(PACC) score was associated with decline in social engagement
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score (b=1.1, p=0.02)

Logistic regression analyses indicated that losing a partner, re-
duced social activities, increased physical disabilities, in-
creased feelings of low mood, uselessness and nervousness,
rather than baseline characteristics, are related to enhanced
feelings of loneliness at follow-up. The higher incidence of
loneliness among women can be fully explained by the unequal
distribution of risk factors among men and women (e.g.,
women more often become widowed).

Having a hearing impairment is related to higher levels of lone-
liness one year later. Loneliness increases in a dose-response
pattern for those with progressive levels of hearing impair-
ment compared with those reporting no impairment.

Social integration was once thought to have effects on health
via health behaviours, but we now know that the effects of
perceived social isolation include biological consequences,
therefore implicating direct central nervous system control.
Loneliness is itself a product of central processes, including im-
plicit hypervigilance for social threat, diminished self-regula-
tory capacity, and maladaptive social cognitions that bias
lonely relative to socially connected individuals to perceive, ex-
pect, and remember more negative social information. Inter-
ventions that address maladaptive social cognitions have been
shown to be more successful in reducing felt loneliness than
interventions that work to increase number of social contacts.
Chronic perceived isolation (i.e., loneliness) is characterized by
impairments in attention, cognition, affect, and behaviour that
take a toll on morbidity (including cardiovascular health risk,
depression, suicide, cognitive decline, dementia) and mortality
through their impact on genetic, neural, and hormonal mech-
anisms that evolved as part and parcel of what it means to be
human.

Meta-analyses have identified a significant association be-
tween social isolation and loneliness with increased all-cause
mortality and social isolation with cardiovascular disease. Nar-
rative systematic reviews suggest associations with poorer
mental health outcomes, with less strong evidence for behav-
ioural and other physical health outcomes. No reviews were
identified for wider socio-economic or developmental out-
comes.

Comprehensive review of the impacts of social isolation and
loneliness on mortality and morbidity, the risk factors, the
mechanisms by which social isolation and loneliness impact
health, the factors that affect those mechanisms, and the ways
in which researchers measure social isolation and loneliness
and their resultant impacts on health. Social isolation and lone-
liness are strongly associated with a greater incidence of major
psychological, cognitive, and physical morbidities and lower
perceived well-being or quality of life. This includes cardiovas-
cular and cerebrovascular morbidities, chronic health condi-
tions, such as type 2 diabetes mellitus, or on health character-
istics, such as mobility and functioning in the activities of daily
living, accelerated cognitive decline in older adults and an in-
creased risk of incident dementia, depression and anxiety. Risk
and protective factors for social isolation and loneliness in-
clude predisposing physical health factors (e.g., chronic dis-
eases like heart disease, stroke, and cancer, functional impair-
ments, sensory impairments (hearing loss)); psychological,
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psychiatric, and cognitive factors (e.g., depression, anxiety, de-
mentia); socio-cultural factors (e.g., social supports, disruptive
life events); and social environmental factors (e.g., transporta-
tion, housing). Strong evidence links loneliness, social isola-
tion, and social support to changes in cardiovascular, neuroen-
docrine, and immune function as well as to the physiological
stress response. A lack of social connections has been linked to
higher levels of inflammation, which may point to a plausible
biological mechanism for the association of social isolation and
loneliness with a variety of negative health outcomes. Social
isolation and loneliness have been linked to decreased quality
of sleep, which itself can influence a variety of physical health
conditions, including cardiovascular disease, weight gain and
obesity, diabetes, metabolic syndrome, and increased risk for
mortality.

Independent of objective features of social relationships lone-
liness has been associated with impaired daytime functioning,
reduced physical activity, lower subjective well-being, and
poorer physical health. Moreover, beyond cross-sectional as-
sociations, loneliness has been shown to prospectively predict
increased depressive symptomatology, impaired cognitive per-
formance, dementia progression, significant likelihood of nurs-
ing home admission, and multiple disease outcomes (e.g., hy-
pertension, heart disease, and stroke in older persons)

X

Knowledge is still incomplete, but the review indicates that
loneliness may be significant at all stages in the course of alco-
holism as a contributing and maintaining factor in the growth
of abuse and as an encumbrance in attempts to give it up. Con-
cordant reports demonstrate that alcoholics do feel more
lonely than members of most other groups do. In advanced
abusers, loneliness is obviously connected with a number of
negative characteristics and, together with several of those, di-
rectly linked to a poor prognosis.

There is substantial research indicating broad health risks (e.g.,
immune functioning, cardiovascular functioning, cognitive de-
cline) associated with the quantity and quality of social rela-
tionships—including several meta-analyses documenting mor-
tality risk.

The review synthesised evidence examining the association
between a. loneliness with inflammation and b. social isolation
with inflammation. There was no association between loneli-
ness with CRP or fibrinogen, but there was a significant associ-
ation between loneliness and IL-6 for most-adjusted but not
least-adjusted analyses. Results indicate that social isolation
and loneliness could be linked with systemic inflammation, but
more robust methodology is needed to confirm these associa-
tions and unpack mechanisms.

Overall, the majority of studies reported positive associations
between loneliness and acute stress responses, such that
higher levels of loneliness were predictive of exaggerated
physiological reactions. However, in a few studies, loneliness
was also linked with decreased stress responses for particular
physiological outcomes, indicating the possible existence of
blunted relationships. There was no clear pattern suggesting
any sex- or stressor-based differences in these associations.
The available evidence supports a link between loneliness and
atypical physiological reactivity to acute stress. A key finding of
this review was that greater levels of loneliness are associated
with exaggerated blood pressure and inflammatory reactivity
to acute stress. However, there was some indication that lone-
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liness may also be related to blunted cardiac, cortisol, and im-
mune responses. Overall, this suggests that stress reactivity
could be one of the biological mechanisms through which lone-
liness impacts upon health.

Poor social relationships were associated with a 29% increase
in risk of incident CHD (pooled relative risk: 1.29, 95% Cl 1.04
to 1.59) and a 32% increase in risk of stroke (pooled relative
risk: 1.32,95% Cl 1.04 to 1.68). Subgroup analyses did not iden-
tify any differences by gender.

Research indicates that perceived social isolation (i.e. loneli-
ness) is a risk factor for, and may contribute to, poorer overall
cognitive performance, faster cognitive decline, poorer execu-
tive functioning, increased negativity and depressive cogni-
tion, heightened sensitivity to social threats, a confirmatory
bias in social cognition that is self-protective and paradoxically
self-defeating, heightened anthropomorphism and contagion
that threatens social cohesion. These differences in attention
and cognition impact on emotions, decisions, behaviours and
interpersonal interactions that can contribute to the associa-
tion between loneliness and cognitive decline and between
loneliness and morbidity more generally.

Evidence suggests a relationship between (1) social activity
and global cognition and overall executive functioning, work-
ing memory, visuospatial abilities and processing speed but
not episodic memory, verbal fluency, reasoning or attention;
(2) social networks and global cognition but not episodic
memory, attention or processing speed; (3) social support and
global cognition and episodic memory but not attention or pro-
cessing speed; and (4) CMSR and episodic memory and verbal
fluency but not global cognition.

Low social participation (RR: 1.41 (95% Cl: 1.13-1.75)), less fre-
quent social contact (RR: 1.57 (95% Cl: 1.32-1.85)), and more
loneliness (RR: 1.58 (95% Cl: 1.19-2.09)) were statistically sig-
nificant associated with incident dementia. The results of the
association between social network size and dementia were
inconsistent. No statistically significant association was found
for low satisfaction with social network and the onset of de-
mentia (RR: 1.25 (95% Cl: 0.96—1.62). We conclude that social
relationship factors that represent a lack of social interaction
are associated with incident dementia. The strength of the as-
sociations between poor social interaction and incident de-
mentia is comparable with other well-established risk factors
for dementia, including low education attainment, physical in-
activity, and late-life depression.

Poor social relationships predicted cognitive decline; for struc-
tural (19 studies): pooled OR: 1.08 (95% Cl: 1.05-1.11); func-
tional (8 studies): pooled OR: 1.15 (95% Cl: 1.00-1.32); and
combined measures (7 studies): pooled OR: 1.12 (95% Cl: 1.01—
1.24). Meta-regression and subgroup analyses showed that
the heterogeneity could be explained by the type of social re-
lationship measurement and methodological quality of in-
cluded studies.

We included cohort and case-control studies examining the as-
sociation between social engagement or loneliness and de-
mentia risk, pooling data using a random-effects model. Poor
social engagement indices were associated with increased de-
mentia risk, including having a poor social network (RR = 1.59,
95% Cl 1.31-1.96; 12 = 0.00%) and poor social support (RR =
1.28,95% Cl 1.01-1.62; 12 = 55.51%). In long-term studies (=10
years), good social engagement was modestly protective (RR =
0.88, 95% Cl 0.80-0.96; 12 = 0.00%). Loneliness was associated
with non-significantly increased risk (RR = 1.38, 95% ClI 0.98—
1.94; 12 = 45.32).

We review evidence that the perception of social isolation (i.e.,
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loneliness) impacts brain and behaviour and is a risk factor for
broad-based morbidity and mortality. However, the causal role
of loneliness on neural mechanisms and mortality is difficult to
test conclusively in humans. Mechanistic animal studies pro-
vide a lens through which to evaluate the neurological effects
of a member of a social species living chronically on the social
perimeter. Experimental studies show that social isolation pro-
duces significant changes in brain structures and processes in
adult social animals.

Human and animal investigations of neuroendocrine stress
mechanisms that may be involved suggest that (a) chronic so-
cial isolation increases the activation of the hypothalamic pitu-
itary adrenocortical axis, and (b) these effects are more de-
pendent on the disruption of a social bond between a signifi-
cant pair than objective isolation per se.

Self-harm is a major public health concern. Increasing ageing
populations and high risk of suicide in later life highlight the
importance of identification of the particular characteristics of
self-harm in older adults. Loss of control, increased loneliness
and perceived burdensome ageing were reported self-harm
motivations.

Both subjective and objective types of social isolation were as-
sociated with symptoms of sleep disturbance, depression, and
fatigue in older adults. Furthermore, a few recent studies
showed stronger effects of subjective social isolation than ob-
jective social isolation on sleep disturbance and depressive
symptoms

Eventually, across the 31 studies (203,152 participants), the
overall random effect size was OR = 1.57(95% Cl [1.40, 1.76]),
indicating a 57% likelihood increase of suicidal ideation for el-
derly participants with discordant social relationships. The
functional measures (OR = 1.77; 95%CI [1.48, 2.10]) of social
relationships, however, were more predictive than structural
measures (OR=1.37; 95%Cl [1.25, 1.51]). Among all the
measures of social relationships, elderly mistreatment
(OR =2.31; 95%ClI [1.81, 2.94]) had the strongest effect size,
followed by perceived loneliness (OR =2.24; 95%Cl [1.73,
2.90]) and poorly perceived social support (OR = 1.59; 95% ClI
[1.37, 1.83]).

To provide a summary of current knowledge about risk factors
of suicidality, we conducted a meta-analysis of studies that
have attempted to longitudinally predict a specific STB (Sui-
cidal thoughts and behaviours) -related outcome. The present
random-effects meta-analysis produced several unexpected
findings: across odds ratio, hazard ratio, and diagnostic accu-
racy analyses, prediction was only slightly better than chance
for all outcomes; no broad category or subcategory accurately
predicted far above chance levels; predictive ability has not im-
proved across 50 years of research; studies rarely examined
the combined effect of multiple risk factors; risk factors have
been homogenous over time, with 5 broad categories account-
ing for nearly 80% of all risk factor tests; and the average study
was nearly 10 years long, but longer studies did not produce
better prediction.

It is not clear which risk factor leads to an increase in suicidal
thoughts and attempts, however most studies contemplated
loneliness and isolation as a covariant. A causal link between
the concepts is not simple. Nevertheless, loneliness and isola-
tion seem to be relevant factors for suicidal ideations.

The goal of this paper is to review and synthesize the descrip-
tive and analytic epidemiology of suicide in long-term care set-
tings over the past 25 years. Correlates of suicidal thoughts
among long-term care residents include depression, social iso-
lation, loneliness, and functional decline.
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Actual and perceived social isolation are both associated with
increased risk for early mortality. The objective of this meta-
analytic review is to establish the overall and relative magni-
tude of social isolation and loneliness and examine possible
moderators. Across studies that statistically controlled for a va-
riety of possible confounds, the independent random effects
weighted average effect sizes for social isolation OR = 1.29,
loneliness OR = 1.26 and living alone OR = 1.32, corresponding
to an average of 29%, 26%, and 32% increased likelihood of
mortality respectively. We found no differences between
measures of objective and subjective social isolation. Results
remained consistent across gender, length of follow-up, and
world region, but initial health status influenced the findings.
Results also differed across participant age, with social deficits
being more predictive of death in samples with an average age
younger than 65 years. Overall, the influence of both objective
and subjective social isolation on risk for mortality is compara-
ble with well-established risk factors for mortality.

Loneliness is a risk factor for all-cause mortality [pooled HR
=1.22, 95% Cl =(1.10, 1.35), p < 0.001] for both genders to-
gether, and for women [pooled HR =1.26, 95% Cl =(1.07, 1.48);
p =0.005] and men [pooled HR =1.44; 95% Cl =(1.19, 1.76); p <
0.001] separately. Loneliness shows a harmful effect for all-
cause mortality and this effect is slightly stronger in men than
in women. Moreover, the impact of loneliness was independ-
ent from the quality evaluation of each article and the effect
of depression.

Despite the range of factors examined in the reviewed articles,
strong evidence for a longitudinal association with loneliness
was found for relatively few, while there were surprising omis-
sions from the factors investigated. Risk factors with relatively
consistent associations with loneliness were: not being mar-
ried/partnered and partner loss; a limited social network; a low
level of social activity; poor self-perceived health; and depres-
sion/depressed mood and an increase in depression.

In the present preregistered cross-temporal meta-analysis, we
examined whether loneliness levels in emerging adults have
changed over the last 43 years. Averaged across all studies,
loneliness levels linearly increased with increasing calendar
years (b =.224, 95% CI [.138, .309]). This increase corresponds
to 0.56 standard deviations on the UCLA Loneliness Scale over
the 43-year studied period. Overall, the results imply that lone-
liness can be a rising concern in emerging adulthood. Although
the frequently used term “loneliness epidemic” seems exag-
gerated, emerging adults should therefore not be overlooked
when designing interventions against loneliness.

Variables significantly associated with loneliness in older
adults were: female gender, non-married status, older age,
poor income, lower educational level, living alone, low quality
of social relationships, poor self-reported health, and poor
functional status. Psychological attributes associated with
loneliness included poor mental health, low self-efficacy be-
liefs, negative life events, and cognitive deficits. These associ-
ations were mainly studied in cross-sectional studies. In the fo-
cus groups, participants mentioned environmental barriers,
unsafe neighbourhoods, migration patterns, inaccessible
housing, and inadequate resources for socializing. Other issues
raised in the focus groups were the relationship between lone-
liness and boredom and inactivity, the role of recent losses of
family and friends, as well as mental health issues, such as
shame and fear.

Lonely individuals tend to be characterised by lower interper-
sonal trust, tend to see the world as more hostile, and expect
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rejection and aggression. As such, loneliness might be contrib-
uting to the creation of a less cohesive society.

The empirical literature on older adult loneliness is reviewed,
thereby challenging three often-held assumptions that figure
prominently in public debates on loneliness. The first assump-
tion that loneliness is a problem specifically for older people
finds only partial support. Loneliness is common only among
the very old. The second assumption is that people in individ-
ualistic societies are most lonely. Contrary to this belief, find-
ings show that older adults in northern European countries
tend to be less lonely than those in the more familialistic south-
ern European countries. The scarce data on Central and East-
ern Europe suggest a high prevalence of older adult loneliness
in those countries. The third assumption that loneliness has in-
creased over the past decades finds no support. Loneliness lev-
els have decreased, albeit slightly.
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