Understanding

Loneliness

By Andrew Eng
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unger and drowsiness arise from our basic
instinct to eat and sleep; in a similar fashion,
loneliness stems from our need to feel socially
connected and maintain emotional bonds. While
loneliness may have initially served to encourage
our ancestors to cooperate and form communities
(hence increasing individual odds for survival), it
is now increasingly being recognized as a growing
social and public health concern (Hawkley &
Cacioppo 2010).
Perhaps the most troubling observation is
that stress caused by loneliness can have significant
adverse effects on individual health (Hawkley &
Cacioppo 2010). Even with the advent of social
networking, core social networks continue to
decline (McPherson 2006).

With core social networks declining in size
(McPherson 2006), and loneliness incidence rates
doubling over the last 30 years (AARP 2010),
loneliness associated health care costs can be
expected to rise.
Although data regarding the financial cost of
loneliness is sparse (campaigntoendloneliness.org
scoping report, 2014), the variety of health issues
arising across all age groups is expected to generate
a significant financial burden. Consequently,
here I address the question: what is our current
understanding of the public health challenge of
loneliness, and how is it being addressed?

What is loneliness?
Loneliness is an emotional state, not necessarily the
objective state of being alone—it is dissatisfaction
with social relationships, regardless of how few
or numerous, infrequent or active (Hawkley
& Cacioppo 2010). This feature of loneliness
distinguishes it from social isolation and
introversion: a solitary individual, content with
the quality of the relationships he or she does have,
might not feel lonely. In consideration of this,
cross-sectional and longitudinal studies often treat
loneliness (subjective loneliness), social network
size (objective loneliness), and introversion/

extroversion as separate parameters with potentially
different degrees of impact on health. The subjective
nature of loneliness therefore creates challenges in
standardizing measurement and necessitates a novel
method and panel of survey parameters. Social
isolation is sometimes used as a proxy for loneliness,
despite being a separate concept. One reason for
this is practical—in animal studies, for example,
feelings of loneliness cannot be reproducibly created
nor readily measured. For experimental studies on
loneliness, animal models comprise social isolation
under controlled and repeatable conditions in
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order to yield mechanistic insights or identify
molecular or even neuroanatomical substrates
of loneliness. The social isolation stress (SIS), a
commonly-used social isolation model, has been
used to investigate persistent alterations in brain
chemistry and neurotransmission in specific
brain structures implicated in a broad spectrum
of emotional processing such as the amygdala and
nucleus accumbens (Lapiz 2003). Experimental
models such as these could be helpful in further
understanding and developing novel, perhaps
pharmaceutical, approaches to manage loneliness.
In human studies, measuring loneliness
often entails self-reporting through questionnaires
such as the UCLA loneliness scale, which in earlier

iterations
raised
concerns
regarding
bias. On the other hand,
the
social
isolation
model provides a useful
tool to gain insights
into the physiological
mechanisms related to
loneliness.

Lonely middle-aged adults: an under-served age group
The traditional view has been that loneliness is
more prevalent among the young or among the
elderly, due to a variety of stressors affecting social
integration (Heinrich 2006), however, there is
surprisingly little consensus on the relationship
between loneliness and age. Some cross-sectional
studies have indeed reported higher incidence in
the young and old; for example, analysis of a subset
of data (2,393 participants) from the 2006 European
Social Survey revealed a nonlinear relationship
between loneliness and age: 9% of respondents
younger than 25 years of age were in the most severe
loneliness category, compared to 9% of those older
than 55 and 5% of individuals between 25 and 44
(Victor and Yang, 2012). A separate nation-wide
life course, generation and gender (LOGG) study
conducted Norway
(14,743 respondents)
reported
slightly
lower
levels
of
loneliness
among
30-49 and 50-64
year olds (18.7% and
20.0%, respectively,
reporting feelings of
loneliness sometimes
or often) compared
to 18-29 and 65-81
year olds (22.9% and
Kristaps Bergfelds

5

© 1884
Joel Dorman Steele

25.6%,respectively)
(Nicolaisen and Thorsen
2014). While these studies indicate higher
incidence rates among children and young adults
or the elderly, there is only slightly less loneliness
among middle-aged adults between 25 and 64.
		
Contentious results were obtained
through a 2010 survey of 4,610 individuals
commissioned by the American Association of
Retired Persons (AARP), which found the highest
prevalence of loneliness among the middle-aged
adults. In this study, the prevalence of loneliness
actually decreased with advanced age: 43% of
respondents aged 45-49 were lonely, compared
to 41% of respondents aged 50-59, 32% of
respondents aged 60-69, and 25% of respondents
aged 70 or older. A study conducted in Portugal (n
= 1174) found 11% of adults aged 50-64 to be often
or always lonely, while 8-16% of the older cohorts
reported the same (Ferreira-Alves 2014). Thus,
disagreement regarding the relationship between
age and loneliness remains to be resolved, and no
consensus might be reached without controlling or
standardizing differences in methods to determine
loneliness, delineation of age groups and cultural,
or individualism-related influence. However, these
data provide a crude estimation of approximately
one in four middle aged-adults feeling lonely at
least some of the time, with about 5-10% feeling
lonely most or all of the time—a proportion which
calls for additional consideration for this age
group.

What are factors that are strongly associated with loneliness?
Many quality of life-related factors have been
found to be strongly linked to loneliness, although
in many studies it remains unclear whether
loneliness is a causative factor. Marital status,
living arrangement, education, professional status,
income, health status, and mental disposition are
all related to loneliness and social integration in
the older adult cohort (Ferreira-Alves, 2014, Tilves
2011, Shankar 2013, Victor 2005), and some may
affect the middle-aged more strongly.

between loneliness and social isolation with autism
spectrum disorders has prompted efforts to assess
the effectiveness of specialized interventions
(Mazurek, 2014). In addition, loneliness and social
network size in various lesbian, gay, and bisexual
(LGB) communities have been examined, and the
general consensus is that more LGB individuals
experience loneliness (Chaney 2008, Erosheva
2015, Kim and Fredriksen 2014, Kuyper 2010,
Westefeld 2001). Accordingly, groups that struggle
with acceptance or integration with larger social
Although it was not determined whether units are likely to be higher risk, and this is
loneliness predated development of these ailments, expected to persist across gender and age groups.
Loneliness is an emotional state and is
in the US, a high percentage of lonely adults also
suffer from:
related to health and cognitive well-being, so
some of the associated health-related factors are
• diabetes (42%)
thought to resemble a persistently painful and
• obesity (43%)
stressful emotional state. Accordingly, a number of
• sleep disorders (45%)
investigations in the laboratory and longitudinal
• chronic pain conditions (47%)
studies provide some understanding of how
• anxiety (56%)
loneliness might contribute to poor physical health.
• depression (60%)
• drug or alcohol abuse (63%)
Interestingly, however, internet, email, and social
media use do not appear to be linked to loneliness
despite their possible implications for social
network size (AARP 2010). On the other hand,
individuals with more opportunities for social
integration (e.g., through volunteer work, church
attendance, having hobbies) were less likely to be
lonely (AARP 2010). These results suggest that
the mode of social connectivity might play a role
in whether loneliness is experienced and that the
sense of integration and social support is important
in alleviating loneliness, but further investigation
is warranted in this area as well.
Loneliness has also been assessed among
communities at higher risk of being marginalized
by society, and in cases where minority stress
might be more prominently felt. In young, collegeage adults, traits associated with autism are also
associated with higher rates of self-reported
loneliness (Jobe and White, 2007). This link is
expected to persist in the middle-aged adult group,
although little data was found in support of this;
however, recognition of a possible linkage
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How does loneliness contribute to declining physical health?
Loneliness is associated with poor health (House,
1988, Hawkley & Cacioppo 2010), but how
exactly might loneliness lead to health issues?
One possibility is that lonely individuals are more
susceptible to circulatory dysfunction, perturbed
sleep, immune dysregulation, and inflammation.
Dysfunction of the inflammatory candidate
“pre-disease pathway” could then contribute to
worsening health (Hawkley & Cacioppo 2003). In
support of this, one human research study found that
lonely (but otherwise healthy) participants aged 2876 who underwent an acute, mildly-stressful social
stress test produced significantly higher levels of
the inflammatory markers IL-6 and tumor necrosis
factor alpha (TNF-alpha), which are cytokines
well-established to be linked to age-related diseases
(Ershler & Keller 2000, Hansson 2005, Jeremka 2013).
Subjects that had previously experienced acute stress
as post-treatment breast cancer survivors and were
also lonely had higher blood levels of inflammatory
cytokines in response to the social stress test (Jeremka
2013). A similar set of experiments yielded results
in which lonely subjects aged 53-76 who had taken
a standardized mental stress test produced more
cytokine IL-6, interleukin-1 receptor antagonist
(IL-1Ra), and monocyte chemotactic protein-1, the
latter of which is linked to rheumatoid arthritis and
atherosclerosis (Hackett 2012, Deshmane 2009).
A possible link between loneliness and
metabolic syndrome (defined as a cluster of
conditions pertaining to cardiovascular disease or
diabetes) has also been explored. Interestingly, in this
study lonely older adults (52-79 years of age) had a
higher incidence of metabolic syndrome than the
control group, although prevalence did not appear
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to be influenced by age (Whisman 2010). That nearly
one out of every two lonely adults is also obese and/or
diabetic strongly suggests that loneliness and risk of
developing metabolic syndrome should be studied in
greater detail (AARP 2010). Loneliness also appears
to predict development of cardiovascular issues such
as hypertension, as supported by data collected in
landmark longitudinal studies in middle-aged and
older adults (Cho 2015, Hawkley 2010).
Together, these reports indicate that loneliness
can exert stress-related effects on multiple biological
systems. It must be acknowledged that loneliness
could interact with and exacerbate mental health
issues, especially depressive symptoms and possibly
obsessive-compulsive behaviors, and so there are still
yet other possibilities by which loneliness can affect
overall health. Within the scope of this perspective,
however, multiple pre-disease pathways contribute to
the development of diverse health complications that
are associated with loneliness and they underscore
the need to identify effective methods of intervention
for the lonely.

Treating, managing, or living with loneliness
With many individuals reporting feelings of loneliness
and a growing body showing how loneliness could be
detrimental to health, the identification of potential
treatments for loneliness should be recognized as
a critical aspect of this public health issue. Efforts
to reduce the prevalence of loneliness have been
primarily directed towards alleviating feelings of
loneliness (particularly among those suffering from
7
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chronic, long-term loneliness) or by identifying
the best possible opportunities to prevent chronic
loneliness from developing (Masi 2010, Windle
2014).
According to a meta-analysis of six major
reviews, treatment strategies employed since the
1930’s have typically focused on 1) improving
social skills, 2) addressing issues with maladaptive
social cognition (a term which describes how
individuals may have strongly negative views on
their self-worth or how they are viewed by others),
3) providing individuals with more opportunities
for social integration and involvement, or 4) by
directly providing social support (Masi 2010). In
their analysis, the authors determined that emphasis
on reversing maladaptive social cognition was most
successful. For example, experimenters focusing on
improving social skills have tried to help individuals
improve verbal and nonverbal communication skills
and etiquette and coaching individuals to cope with
periods of isolation (Masi 2010); skills and etiquette
and coaching individuals to cope with periods of
isolation (Masi 2010). This strategy of intervention
had significant effect on reducing loneliness among
college-aged young adults (Jones 1982), and might
also be effective in an older age group. Providing
increased social support to perceived “higher risk”
populations such as those who recently lost a loved
one or who have recently relocated was also found to
be beneficial, although these studies did not typically
examine the effect on loneliness (Jones 1982, Varchon
1980, Wallerstein & Kelly 1977, Kowalski 1981).
Research therefore suggests multiple methods
of intervention. Again, their effectiveness in treating
the middle-aged remains largely unaddressed, likely
owing to disproportionate focus on the young and
elderly. However, based on the social problems
middle-aged adults are likely to encounter, which
bear strong similarity to those which are thought to
affect the elderly, approaches that are effective in
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treating loneliness or improving emotional health
among the elderly could be successful. Additionally,
identification of high-risk groups or otherwise
subdividing the population by root cause or
concomitant physical or mental health issues is
likely to be a prerequisite step in developing or
implementing effective treatment strategies.
With alarming prevalence among men and
women of all age groups and a significant financial
burden that has been suggested but not shown,
long-term loneliness should be treated as a broad
public health concern and carefully differentiated
from momentary feelings associated with being
alone. However, loneliness raises issues of objective
measurement that indicate that social isolation,
social network size, and other parameters relating to
an individual’s social integration and opportunities to
receive social support must also be considered, either
in managing loneliness or in further understanding
loneliness as a psychosocial issue. Population-level
research and intervention could benefit greatly
from more refined identification of high-risk groups
and individuals, and from clinical research on the
biological mechanisms that translate the emotional
stress of loneliness to medical issues.
The first step to managing loneliness is
understanding loneliness. Despite immense
advancements in communication technology and
“social networking”, loneliness remains a clear
and present personal and collective public health
challenge. The tragedy of loneliness is how personal
it is. Still, as we better understand loneliness, we
may develop new tools to help improve both mental
health and public health.
Andrew Eng is a PhD student in the Northwestern University Integrated Neuroscience (NUIN)
graduate program. He is particularly interested in
the mechanisms of mental health disorders and the
innovative treatments developed for them informed
by basic research, clinical study, and social science.
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