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L oneliness impacts mental and physical health in
older adults, with health effects exceeding that
of smoking 15 cigarettes per day or obesity." Older
adults are at particularly high risk for loneliness due
to living alone, physical decline, and shrinking social
networks.”” Furthermore, the Covid-19 pandemic
and physical distancing guidelines have increased
social isolation and loneliness among older adults

worldwide. Loneliness has also been linked to cogni-
tive decline. Large-scale longitudinal studies have
reported that lonely individuals are at increased risk
of developing dementia at 3—4 years of follow-up.*”
Alzheimer’s disease affects one in ten Americans over
age 65, with the number of cases projected to double
over the next thirty years.” However, there is a lack of
definitive treatments and preventative strategies for
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Alzheimer’s disease. While loneliness is a promising
target of intervention for cognitive health, the under-
lying physiological, psychological, and social path-
ways by which loneliness affects cognitive
functioning are unknown.

In their study, Kim et al” examine the mediating
role of physiological risk, functional ability, self-rated
health, depressive symptoms, and social participation
in the association between loneliness and cognitive
decline in older adults. The study used data from
three waves (baseline, 5 year and 10 year follow-up)
of the National Social Life, Health, and Aging Project
(NSHAP). The total sample included 3,005 Americans
who were born between 1920 and 1947, ranging in
age from 58 to 86 years at recruitment. Cognitive abil-
ity at 5- and 10-year follow-up was assessed with the
Chicago Cognitive Function Measure (CCFM; an
abbreviated version of the Montreal Cognitive
Assessment). Baseline loneliness was assessed using
the 3-item UCLA Loneliness Scale. Physiological risk
was evaluated through an index comprised of blood
pressure, pulse rate, BMI, as well as biomarkers of
metabolic, inflammatory, and immune functioning.
Functional ability was assessed by self-report on
instrumental activities of living. Self-rated health was
assessed by a single-item question. Depressive symp-
toms were assessed by the 10-item Center for Epide-
miologic Studies Depression (CES-D) Scale. Social
participation was assessed using a 4-item scale about
informal and formal group social activities.

The study found that there was a small but signifi-
cant correlation between baseline loneliness and 10-
year cognitive functioning (r=—0.08). Functional
ability, self-rated health, and depressive symptom-
atology fully mediated effects of loneliness on cogni-
tion, while social participation was a partial
medjiator. These models controlled for age, sex, race/
ethnicity, annual household income, and 5-year cog-
nitive functioning score. When these models were
corrected for multiple comparisons, only functional
ability remained a significant mediator. Physiological
risk did not mediate the effects of loneliness on 10-
year cognitive functioning scores.

Overall, these findings reflect how the link
between loneliness and cognition may be mediated
through mood, functioning, and health. While studies
have shown that there are effects of loneliness on cog-
nition that are independent of depression, depression
and loneliness are strongly linked in older adults.®”
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Loneliness predicts trajectories of depression, and
depressed individuals are often lonely. Similarly,
while loneliness can impact daily functioning, func-
tional impairments can affect engagement in social
interactions in return. Similarly, loneliness influences
subjective and objective health and vice versa. Thus,
these complex psychosocial processes of aging are
important factors to consider in older adults, espe-
cially as part of the interrelated downstream conse-
quences of loneliness.

Surprisingly, physiological risk was not found to be
a significant mediator. Dysregulated stress response to
social threats has long been a hypothesized mechanism
of the downstream health consequences of loneliness,
with impacts on immune, neuroendocrine, and cardio-
vascular function."’ Indeed, lonely individuals have
elevated basal inflammatory biomarker levels as well
as blunted cortisol and elevated cytokine responses to
psychosocial stressors and inflammatory responses.'’
~"% However, the multisystem risk assessment at Year
5 used in this study did not mediate the loneliness-cog-
nition relationship. Future studies should consider
how longitudinal trajectories of physiological function-
ing and risk influence trajectories of loneliness and cog-
nition. More studies using longitudinal and targeted
assessments of basal inflammatory and cortisol levels
as well as psychosocial and biological challenges
are needed in older adults to fully understand these
biological processes.

Fundamentally, loneliness research may need
more nuanced ways to assess loneliness. The UCLA
Loneliness Scale'* has long been the most valid and
popular scale used in empirical research, avoiding the
gender bias associated with a single direct question
that explicitly uses the word “loneliness.”'” However,
due to the lack of temporal boundaries on the ques-
tions, the UCLA scale fails to differentiate between
chronic and persistent loneliness and situational or
temporal loneliness. Prior findings from ecological
momentary assessment (EMA) studies have demon-
strated diurnal rhythms for positive affect and social
activities in older adults.'” One study of children
found that state and trait loneliness had different
impacts on diurnal cortisol and sleep patterns.” Stud-
ies that use EMA in combination with the UCLA scale
to assess patterns of social behaviors, as well as bio-
markers of stress and inflammatory processes may
allow researchers to distinguish between different
subtypes of loneliness.
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The underlying mechanism by which loneliness
affects cognitive functioning is unknown, though
examination of sleep has promise. Studies in animals
and in the general population have described how
poor sleep has been associated with annual decline
in global cognitive performance,'® accelerated brain
atrophy,'” and increased B-amyloid deposition.”’
Additionally, self-reported sleep disturbances par-
tially mediated the link between baseline loneliness
and poor self-reported health (assessed by a single
question) at 8-year follow-up in a large cohort study
of older adults (65+ years), while controlling for
depression and social isolation.”’ Thus, sleep may be
a crucial link between loneliness and cognition,
though its role is yet to be fully defined. As loneli-
ness research continues to evolve, multimodal
approaches will ultimately advance our understand-

ing of the ubiquitous, impactful, and slippery con-
cept of loneliness.

DISCLOSURE

This work is supported, in part, by the National Insti-
tute of Aging [T35-AG26757 (PIL: Dilip V. Jeste & Alison
Moore), and NIMH K23MH119375-01 (PI: Ellen E. Lee)],
NARSAD Young Investigator grant from the Brain and
Behavior Research Foundation (PI: Ellen E. Lee, MD), and
by the VA San Diego Healthcare System, and by the Stein
Institute for Research on Aging (Director: Dilip V. Jeste,
MD) at the University of California San Diego. The con-
tent of this paper is solely the responsibility of the authors
and does not necessarily represent the official views of
the NIH.

References

1. Holt-Lunstad J, Smith TB, Baker M, et al: Loneliness and social iso-
lation as risk factors for mortality: a meta-analytic review. Per-
spect Psychol Sci 2015; 10:227-237

2. United States Census Bureau: Changing American Households.
Washington, D.C.: United States Census Bureau, 2011

3. Wrzus C, Hanel M, Wagner J, et al: Social network changes and
life events across the life span: a meta-analysis. Psychol Bull
2013; 139:53-80

4. Holwerda TJ, Deeg DJ, Beekman AT, et al: Feelings of loneliness,
but not social isolation, predict dementia onset: results from the
Amsterdam Study of the Elderly (AMSTEL). J Neurol, Neurosurg
Psychiatry 2014; 85:135-142

5. Wilson RS, Krueger KR, Arnold SE, et al: Loneliness and risk of
Alzheimer disease. Arch Gen Psychiatry 2007; 64:234-240

6. Alzheimer’s Association: Alzheimer’s Disease Facts and Figures.
‘Washington, D.C.: Alzheimer’s Association, 2020:2020

7. Kim AJ, Beam CR, Greenberg N, et al: Health factors as potential
mediators of the longitudinal effect of loneliness on general cog-
nitive ability. Am J Geriatr Psychiatry 2020 doi:10.1016/j.
jagp.2020.07.017

8. van der Veen DC, van Zelst WH, Schoevers RA, et al: Comorbid
anxiety disorders in late-life depression: results of a cohort study.
Int Psychogeriatr 2015; 27:1157-1165

9. Aylaz R, Akturk U, Erci B, et al: Relationship between depression
and loneliness in elderly and examination of influential factors.
Arch Gerontol Geriatr 2012; 55:548-554

10. Cacioppo S, Capitanio JP, Cacioppo JT: Toward a neurology of
loneliness. Psychol Bull 2014; 140:1464-1504

11. Hackett RA, Hamer M, Endrighi R, et al: Loneliness and stress-
related inflammatory and neuroendocrine responses in older men
and women. Psychoneuroendocrinology 2012; 37:1801-1809

1286

12. Balter LJT, Raymond JE, Aldred S, et al: Loneliness in healthy
young adults predicts inflammatory responsiveness to a mild
immune challenge in vivo. Brain Behav Immun 2019; 82:298-
301

13. Vingeliene S, Hiyoshi A, Lentjes M, et al: Longitudinal analysis of
loneliness and inflammation at older ages: English longitudinal
study of ageing. Psychoneuroendocrinology 2019; 110:104421

14. Russell DW: UCLA Loneliness Scale (Version 3): reliability, valid-
ity, and factor structure. J Pers Assess 1996; 66:20-40

15. Pinquart M, Sorensen S: Gender differences in self-concept and
psychological well-being in old age: a meta-analysis. ] Gerontol B
Psychol Sci Soc Sci 2001; 56:P195-P213

16. Steptoe A, Leigh ES, Kumari M: Positive affect and distressed
affect over the day in older people. Psychol Aging 2011; 26:956-
965

17. Zilioli S, Slatcher RB, Chi P, et al: The impact of daily and trait lone-
liness on diurnal cortisol and sleep among children affected by
parental HIV/AIDS. Psychoneuroendocrinology 2017; 75:64-71

18. Lo JC, Loh KK, Zheng H, et al: Sleep duration and age-related
changes in brain structure and cognitive performance. Sleep
2014;37:1171-1178

19. Lo JC, Groeger JA, Cheng GH, et al: Self-reported sleep duration
and cognitive performance in older adults: a systematic review
and meta-analysis. Sleep Med 2016; 17:87-98

20. Spira AP, Gamaldo AA, An Y, et al: Self-reported sleep and beta-
amyloid deposition in community-dwelling older adults. JAMA
Neurol 2013; 70:1537-1543

21. Griffin SC, Mladen SN, Williams AB, et al: Sleep disturbance
mediates the association between loneliness and health in older
americans. Int J Behav Med 2020 doi:10.1007/512529-020-
09897-2

Am J Geriatr Psychiatry 28:12, December 2020


http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0001
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0001
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0001
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0002
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0002
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0003
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0003
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0003
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0003
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0004
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0004
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0004
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0004
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0005
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0005
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0006
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0006
https://doi:10.1016/j.jagp.2020.07.017
https://doi:10.1016/j.jagp.2020.07.017
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0008
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0008
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0008
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0009
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0009
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0009
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0010
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0010
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0011
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0011
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0011
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0012
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0012
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0012
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0012
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0013
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0013
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0013
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0014
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0014
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0015
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0015
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0015
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0016
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0016
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0016
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0017
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0017
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0017
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0018
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0018
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0018
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0019
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0019
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0019
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0020
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0020
http://refhub.elsevier.com/S1064-7481(20)30466-8/sbref0020
https://doi:10.1007/s12529-020-09897-2
https://doi:10.1007/s12529-020-09897-2

