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AB S TRA C T

Objective: This study aimed to characterize the current prevalence of loneli-

ness, and the relation between loneliness severity and mental and physical

health conditions, suicidality, and functional measures in a predominantly

older sample of U.S. military veterans. Methods: This cross-sectional study used

data from the National Health and Resilience in Veterans Study, which sur-

veyed a nationally representative sample of U.S. veterans (N = 4,069; mean

age = 62) from November 2019 through March 2020. Veterans were classified

into one of 3 groups based on their current level of loneliness (hardly ever,

sometimes, often) on an adapted version of the Revised UCLA Loneliness Scale.

A comprehensive range of mental and physical health, and functioning varia-

bles were assessed using valid and reliable self-report assessments. Results: A

total of 56.9% of veterans endorsed feeling lonely sometimes (37.2%) or often

(19.7%). Loneliness severity was independently associated with a range of men-

tal health (odds ratios [ORs] = 1.21−33.30), physical health (ORs = 1.21−6.80),
and functional difficulties (d’s = 0.09−0.59). Relative to hardly ever feeling

lonely, feeling lonely often or sometimes was associated with a more than 12-

and three-fold greater likelihood of current suicidal ideation (29.0% versus
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7.3% versus 1.5%), even after adjustment for sociodemographic, military, and

psychiatric risk factors. Conclusions: Loneliness is highly prevalent in U.S. mili-

tary veterans, with more than half endorsing feeling lonely sometimes or often,

and 1-of-5 reporting feeling lonely often. Loneliness severity was independently

associated with a broad range of mental and physical health and functional

measures, ias well as suicidal ideation. Results underscore the importance of

loneliness as a transdiagnostic prevention and intervention target in the U.S.

veteran population. (Am J Geriatr Psychiatry 2021; &&:&&−&&)
Highlights

� What is the prevalence and health burden associated with loneliness in a nationally representative sample of

U.S. military veterans?

� In this cross-sectional study (N = 4,069), 56.9% of veterans endorsed experiencing loneliness sometimes

(37.2%) or often (19.7%), with loneliness demonstrating an incremental association with a range of psychiat-

ric, physical health, and functional conditions. Relative to veterans who reported hardly ever feeling lonely,

those who reported feeling lonely often or sometimes had a 12- and three-fold greater likelihood of suicidal

ideation.
� Given the “dose-response” relationship between loneliness and health and functioning, loneliness may be an

important transdiagnostic prevention and intervention target.
OBJECTIVE

L oneliness is defined as subjective or perceived
social isolation or subjective distress related to

the discrepancy between an individual’s desired and
actual social connections.1−3 Loneliness is a significant
public health concern that is associated with a 40%
increased risk of dementia and a 26% increased risk of
premature mortality.4,5 It affects a large segment of
the U.S. population, with estimates varying from
more than 1 in 3 adults to 3 in 4 adults over the age of
45 reporting feeling lonely.6,7 The prevalence of loneli-
ness may be even higher during times of national
upheaval. Indeed, a recent survey of U.S. adults found
that during the third week of shelter-in-place guide-
lines in response to the COVID-19 pandemic, 43%
endorsed elevated levels of loneliness.8 A wide range
of mental and physical health correlates of loneliness
have been identified, including depression, posttrau-
matic stress disorder (PTSD), and chronic health con-
ditions such as heart disease and diabetes.2, 9−12 The
high prevalence and negative health consequences
associated with loneliness in the U.S. have led
researchers and a former U.S. surgeon general13 to
label loneliness as a “behavioral epidemic.”14 Further-
more, a 2020 report commissioned by the American
Association of Retired Persons and produced by the
National Academies of Science, Engineering, and
Medicine highlighted the particular burden of loneli-
ness on the health and well-being of older adults.3

To date, the majority of research on loneliness has
focused on general population samples, and scarce
research has examined the prevalence and burden of
loneliness on the health and functioning of U.S. mili-
tary veterans. A significant proportion of veterans
may experience loneliness given risk factors associ-
ated with older age (i.e., median age of male veterans
versus non-veterans is 65 versus 44) such as living
alone, and higher prevalence of mental and physical
health, and functional difficulties, as well as a 1.5-fold
higher rate of suicide relative to non-veterans.15−19

However, only one study of which we are aware has
examined loneliness in a nationally representative
sample of U.S. veterans. Results revealed that older
age, disability in activities of daily living, lifetime
traumas, perceived stress, and current depressive and
PTSD symptoms were associated with greater loneli-
ness.9 While this study elucidated a range of
Am J Geriatr Psychiatry &&:&&, && 2021
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correlates of loneliness, it did not examine whether
loneliness independently contributed to common
health and functional problems among veterans.
Given that the majority of U.S. veterans are not
engaged in mental health treatment20 or enrolled in
the Veterans Health Administration (VA) healthcare
system,21 it is critical to examine the prevalence and
burden associated with loneliness in a predominantly
older nationally representative sample of U.S. veter-
ans. If loneliness is a unique contributor to prevalent
health and functional difficulties, it may serve as an
important transdiagnostic target of prevention and
treatment efforts for this vulnerable population.

Extant studies of population-based, non-veteran
samples suggest that loneliness may be a transdiagnos-
tic risk factor for a range of common mental and physi-
cal health, and functioning problems. Longitudinal
and meta-analytic findings indicate that loneliness is
associated with greater severity of depressive10,22 and
generalized anxiety disorder symptoms,23 cognitive
decline,24,25 and greater risk of coronary heart disease,
stroke, and chronic pain.26,27 The health burden associ-
ated with loneliness is not limited to mental and physi-
cal health disorders, however. Cross-sectional and
longitudinal studies have also found that loneliness
increases the risk of suicidal ideation (SI) and suicide
attempts (SAs), even after adjusting for sociodemo-
graphic, psychiatric, and other social connectedness
factors.10,28−31 In a nationally representative sample of
adult households from England, loneliness displayed a
“dose-response” relationship with SI and SAs. After
adjustment for a range of sociodemographic, physical
and mental health disorders, individuals who reported
experiencing loneliness “very much” had a 5-to-11-
fold greater likelihood of lifetime and post-12 month
SI, respectively, and a 3-to-17-fold greater likelihood of
lifetime and past 12-month SAs. Collectively, these
studies suggest that loneliness may be independently
associated with adverse health outcomes and func-
tional difficulties. They also point to the role that lone-
liness may play in suicidality, a major public health
issue in the veteran population.

There are two notable characteristics of the loneli-
ness literature to date. First, the vast majority of stud-
ies on the impact of loneliness in non-veteran samples
have focused on the relation between loneliness and
select psychiatric disorders (e.g., major depressive
disorder; MDD), physical health conditions (e.g., cor-
onary heart disease), or functional domains (e.g.,
Am J Geriatr Psychiatry &&:&&, && 2021
cognitive impairment). Given that veterans often
have co/multi-morbid mental and physical health
disorders,32,33 it is important to examine whether
loneliness severity is associated with a range of psy-
chiatric, physical health, and functional problems.
Second, relatively few studies have analyzed data
from nationally representative samples to examine
whether the relationship between loneliness and
health and functioning differs based on loneliness
severity.31 Of note, one study of older adults used a
dichotomous measure of loneliness, and also included
sensitivity analyses to examined loneliness severity;
however, this was in a non-veteran sample.24 This is a
notable limitation given that the association between
loneliness, and health and functioning status may
vary based on whether individuals experience a mod-
erate (i.e., experiencing loneliness sometimes) or
severe (i.e., experiencing loneliness often) level of
loneliness. Examining the severity of loneliness will
clarify whether there is a “dose-response” relation-
ship with measures of mental and physical health,
and functioning. Characterization of how the full
range of loneliness relates to these measures may help
inform targeted prevention efforts to promote the
health and well-being of veterans and other vulnera-
ble populations.

To address these gaps, we analyzed data from a
large, contemporary, nationally representative sam-
ple of predominantly older U.S. military veterans to
evaluate the following 3 aims: 1) characterize the cur-
rent prevalence of loneliness; 2) examine the associa-
tion between loneliness severity and likelihood of
screening positive for a range of lifetime and current
psychiatric disorders (i.e., major depressive disorder,
PTSD, alcohol and drug use disorders), lifetime physi-
cal health conditions (e.g., heart disease, sleep disor-
ders), and functional difficulties (i.e., mental and
physical health, cognitive, and psychosocial
domains); and 3) determine whether loneliness is
associated with current SI and lifetime SAs after
adjusting for sociodemographic and military charac-
teristics, and lifetime screening status for psychiatric
disorders. We hypothesized that loneliness would
show a “dose-response” association with screening
positive for lifetime and current psychiatric disorders,
lifetime physical health conditions, functional diffi-
culties, and SI/SAs, with veterans who are often
lonely being most at risk for these outcomes relative
to those who are sometimes or hardly ever lonely.
3



TABLE 1. Loneliness, Health, and Functioning Measures

Measures

Loneliness

Score on three-item measure adapted from the Revised UCLA Lone-
liness Scale: 1) How often do you feel that you lack companionship?
2) How often do you feel left out? 3) How often do you feel isolated
from others? (Response options 1 = Hardly ever, 2 = Some of the
time, and 3 = Often. In this study, loneliness levels were operation-
alized as “none” (i.e., score of 1 on all 3 items), “some” (i.e., score of
2 on at least one item), or “often” (i.e., score of 3 on at least one
item)

Current Psychiatric History

Current PTSD assessed by the PTSD Checklist for DSM-5 (PCL-5)37

Current MDD assessed by the Patient Health Questionnaire-2
(PHQ-2)38

Current GAD assessed by the Generalized Anxiety Disorder-2
(GAD-2)39

Current AUD assessed by the Alcohol Use Disorder Identification
Test (AUDIT)40

Current DUD assessed by the Screen of Drug Use41

Lifetime Psychiatric History

Lifetime PTSD assessed by the PTSD Checklist for DSM-5 (PCL-5)37

Lifetime MDD, AUD, and DUD were assessed by the Mini-Interna-
tional Neuropsychiatric Interview42

Suicidality

Current SI: Endorsement of “several days or more” in response to
item 9 (“How often have you been bothered by thoughts that you
would be better off dead; and/or thoughts of hurting yourself in
some way over the past 2 weeks”) on the Patient Health Question-
naire-9 (PHQ-9)43

Lifetime SI: Response of “yes” to the item: “Have you ever tried to
kill yourself?”

Physical Health History

Total of 18 different medical conditions assessed using questions
querying the following: “Has a doctor or healthcare professional
ever told you that you have any of the following medical con-
ditions?” (e.g., arthritis, cancer, diabetes, kidney disease).
Activities of daily living (ADL) disability assessed by the item: “At

ARTICLE IN PRESS
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METHODS

Participants and Procedure

Participants were drawn from the National
Health and Resilience in Veterans Study (NHRVS),
which surveyed a nationally representative sample
of 4,069 U.S. veterans from November 20, 2019
−March 20, 2020 (median completion date: Novem-
ber 21, 2019). Veterans were recruited from Knowl-
edgePanel, a probability-based, online survey panel
maintained by Ipsos, a multinational survey
research company. Households are sampled using
the U.S. Postal Service Deliver Sequence File (DSF).
The panel is comprised of over 50,000 households
that covers approximately 98% of the U.S. adult pop-
ulation. Panel members who endorsed military ser-
vice were eligible to participate in the NHRVS. To
permit generalizability of results to the entire U.S.
veteran population, the Ipsos statistical team com-
puted post-stratification weights using benchmark
distributions of U.S. military veterans from the most
recent (August, 2019) Current Veteran Population
Supplemental Survey of the U.S. Census Bureau’s
American Community Survey: age, gender, race/
ethnicity, Census Region, metropolitan status, edu-
cation, household income, branch of service, and
years in service.34 Veterans who completed the lone-
liness measure were included in the study sample
(n=4,050). All participants provided informed con-
sent and the VA Connecticut Healthcare System
Human Subjects Subcommittee approved this study.
the present time do you need help from another person to do the
following (e.g., bathe, walk around home or apartment)?”44

Instrumental activities of daily living (IADL) disability assessed by
the item: “At the present time do you need help from another per-
son to do the following (e.g., pay bills or manage money)?”44

Functioning

Mental and physical health-related functioning were assessed by
the Short Form 8 Health Survey (SF-8)45

Cognitive functioning was assessed by the Medical Outcomes Study
Cognitive Functioning Scale46

Psychosocial functioning was assessed by the Brief Inventory of
Psychosocial Functioning (B-IPF)47
Measures

Loneliness was assessed using a three-item
measure35 adapted from the Revised UCLA Loneli-
ness Scale.1 The scale assesses three aspects of lone-
liness: the degree to which one feels left out,
isolated, and experiences a lack of companionship.
Response options are “1” (hardly ever), “2” (some
of the time), or “3” (often). Items are summed to
obtain a summary loneliness measure. Loneliness
levels were operationalized as “Hardly Ever
Lonely” (i.e., score of 1 on all items); “Sometimes
Lonely” (i.e., score of 2 on at least one item); or
“Often Lonely” (i.e., score of 3 on at least one item).
Table 1 displays variables that were assessed in rela-
tion to these loneliness categories.
4

Data Analysis

Data analysis proceeded in four steps. First,
descriptive analyses were conducted to summarize
demographic characteristics and the prevalence of
current loneliness. Second, univariate analyses of
Am J Geriatr Psychiatry &&:&&, && 2021
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variance (ANOVA) and chi-square analyses were
conducted to evaluate sociodemographic, military,
and psychiatric characteristics that differed by loneli-
ness level; pairwise contrasts were Bonferroni-
adjusted. Third, multiple logistic regression analyses
adjusted for sociodemographic (i.e., age, gender,
race/ethnicity, education, marital status, household
income) and military characteristics (i.e., enlistment
status and combat veteran status) that differed
between groups at the p <0.05 level in bivariate anal-
yses were conducted to determine whether loneliness
was independently associated with psychiatric, phys-
ical health, and functioning variables. Lifetime psy-
chiatric disorders (i.e., MDD, PTSD, alcohol and drug
use disorders, and nicotine dependence) were addi-
tionally controlled for when examining current psy-
chiatric disorders, physical health conditions, ADL
and IADL disability, and SI/SAs. Fourth, a series of
multivariate analyses of covariance (MANCOVAs)
were conducted to compare the loneliness groups on
measures of functioning. Raw frequencies are
unweighted and all inferential statistics are weighted
using benchmark distributions of U.S. military veter-
ans from the most recent (August, 2019) Current Vet-
eran Population Supplemental Survey of the U.S.
Census Bureau’s American Community Survey.34

RESULTS

The final sample included 4,050 veterans (mean
age = 62.2, SD = 15.7, range = 22−99; 90.2% male).
Over half (56.9%, 95% confidence interval [CI]=55.4-
58.4%) of the sample endorsed feeling lonely some of
the time (37.2%, 95%CI=35.7-38.7%) or often (19.7%,
95%CI=18.5-21.0%) on one or more of the items on
the loneliness measure.

Table 2 shows results of chi-square and analysis of
variance (ANOVA) analyses of sociodemographic
and military characteristics of the sample as a func-
tion of loneliness severity. Relative to the Hardly Ever
and Sometimes Lonely groups, the Often Lonely
group was less likely to be married/partnered, and
more likely to be younger, identify as Other (versus
Non-Hispanic White) with regard to race/ethnicity,
have a household income <$60,000 a year, and to
have enlisted in the military (ps <0.005).

Table 3 shows results of chi-square analyses exam-
ining the prevalence of mental and physical health
Am J Geriatr Psychiatry &&:&&, && 2021
variables as a function of loneliness severity. Relative
to the Hardly Ever and Sometimes Lonely groups, the
Often Lonely group was more likely to endorse all life-
time and current psychiatric disorders, SI and SAs (ps
<0.001). The Sometimes Lonely group was also more
likely than the Hardly Ever Lonely group to endorse
all lifetime and current psychiatric disorders, SI, and
SAs (ps <0.001). Physical health status also differed
between groups, with the Often Lonely group more
likely than the Hardly Ever and Sometimes Lonely
groups to report having been diagnosed with range of
physical health conditions (e.g., chronic pain), as well
as having an ADL and IADL disability.
Loneliness and Mental and Physical Health Status

Table 4 provides multiple logistic regression results
of associations between loneliness status and mental
and physical health conditions.

Often Lonely versus Hardly Ever Lonely. Relative to
the Hardly Ever Lonely group, the Often Lonely
group had increased odds of positive screens for all
lifetime and current psychiatric disorders (ps <0.05)
except current drug use disorder, as well as several
physical health conditions (e.g., chronic pain, arthri-
tis, stroke). They also had more than 12-fold greater
odds of current SI (p <0.001) and two-fold greater
odds of lifetime SAs (p <0.01).

Sometimes Lonely versus Hardly Ever Lonely. Relative
to the Hardly Ever Lonely group, the Sometimes Lonely
group had increased odds of positive screens for all life-
time psychiatric disorders and current MDD (ps
<0.001), as well as several physical health conditions (e.
g., chronic pain, heart disease, migraine), and more
than three-fold greater odds of current SI (p <0.001).

Often Lonely versus Sometimes Lonely. Relative to the
Sometimes Loneliness group, the Often Lonely group
had increased odds of all lifetime and current psychi-
atric disorders (p <0.01) except drug use disorder,
multiple physical health diagnoses (e.g., arthritis,
chronic pain, sleep disorder), and nearly four-fold
greater odds of current SI (p <0.001).
Association Between Loneliness and

Functioning Measures

Table 5 displays results of MANCOVAs of mental,
physical, cognitive, and psychosocial functioning
measures as a function of loneliness severity; higher
5



TABLE 2. Demographic and Military Characteristics by Level of Loneliness in U.S. Military Veterans

Loneliness Level

Hardly Ever
N = 1,813
Weighted
43.1%

1

Sometimes
N =1,483
Weighted
37.2%

2

Often
N = 754
Weighted
19.7%

3

Test of
difference
(F or X2) p

Pairwise
Contrasts

Sociodemographic Characteristics

Age (years) 66.7 (14.1) 61.1 (16.1) 53.7 (15.1) 204.10 <0.001 3>2>1
Sex 81.99 <0.001
Male 1,664 (93.9%) 1,294 (90.0%) 588 (82.4%) 3>2>1
Female 149 (6.1%) 189 (10.0%) 166 (17.6%)

Race/ethnicity 15.04 0.005
Non-Hispanic white 1,506 (79.9%) 1,230 (78.5%) 565 (73.1%)
Other 306 (20.1%) 253 (21.5%) 189 (26.9%) 3>1,2

Education 7.99 0.018
Some college or less 955 (65.0%) 823 (68.5%) 454 (70.1%)
College graduate or more 858 (35.0%) 660 (31.5%) 300 (29.9%) 1>3

Marital status 326.91 <0.001
Married/partnered 1,505 (83.6%) 1,029 (71.8%) 339 (49.1%) 1>2>3
Never married/divorced/separated 308 (16.4%) 454 (28.2%) 415 (50.9%)

Annual household income 78.69 <0.001
> $60k 1,163 (63.9%) 863 (59.6%) 324 (45.3%)
≤ $60k 650 (36.1%) 620 (40.4%) 430 (54.7%) 3>2>1

Structural social support 11.2 (13.8) 6.9 (8.5) 3.9 (5.4) 139.87 <.001 1>2>3
Military Characteristics

Enlistment status 55.24 <0.001
Enlisted 1,336 (76.0%) 1,132 (79.9%) 649 (88.1%) 3>2>1
Drafted 237 (13.1%) 187 (11.3%) 49 (4.8%) 3>1,2
Commissioned 239 (10.9%) 161 (8.8%) 55 (7.1%) 1>3

Combat veteran 9.91 0.007
Combat veteran 598 (32.2%) 504 (37.1%) 241(36.6%) 2>1
Non-combat veteran 1,213 (67.8%) 975 (62.9%) 510 (63.4%)

Years spent in military 3.40 0.18 -
< 10 y 1,161 (65.1%) 939 (62.6%) 478 (61.8%)
10 or more y 652 (34.9%) 544 (37.4%) 276 (38.2%)

Note. Analyses of variance and chi-square tests were used to compare groups.
Degrees of freedom for analyses of age and structural social support = 2, 3,983.
Degrees of freedom for analyses of sex, race/ethnicity, education, marital status, annual household income, combat veteran status, and years

spent in military = 2; degrees of freedom for analysis of enlistment status = 4.
Structural social support was assessed using the item, “About how many close friends and relatives do you have (people you feel at ease with

and can talk to about what is on your mind)?”
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scores on measures of mental, physical, and cognitive
functioning, and lower scores on psychosocial diffi-
culties, reflect better functioning. After adjusting for
sociodemographic and military factors, MANCOVA
results revealed significant differences between the
three groups on all of the functional domains
assessed.
Often Lonely versus Hardly Ever Lonely

The Often Lonely group scored significantly lower
than the Hardly Ever Lonely group on all measures
of mental, physical health, and cognitive functioning,
and higher on psychosocial difficulties. Effect sizes
6

were small-to-moderate (d’s = 0.21−0.59), with the
largest differences evident on measures of overall
mental health-related functioning, mental health, and
psychosocial difficulties.
Sometimes Lonely versus Hardly Ever Lonely

The Sometimes Lonely group scored significantly
lower than the Hardly Ever Lonely group on all meas-
ures of mental, physical health, and cognitive func-
tioning, and higher on psychosocial difficulties. Effect
sizes were small (d’s = 0.07−0.18), with the largest dif-
ferences evident on measures of vitality, overall
Am J Geriatr Psychiatry &&:&&, && 2021



TABLE 3. Mental and Physical Health Variables by Level of Loneliness in U.S. Military Veterans

Loneliness Level

Hardly Ever
N =1,813
Weighted
43.1%

1

Sometimes
N =1,483
Weighted
37.2%

2

Often
N=754

Weighted
19.7%

3

Test of
difference

(X2) p
Pairwise
Contrasts

N (%) N (%) N (%)

Lifetime

Major depressive disorder 102 (5.1%) 227 (17.0%) 282 (42.1%) 531.73 <0.001 3>2>1
Posttraumatic stress disorder 66 (4.8%) 161 (13.3%) 268 (40.6%) 502.49 <0.001 3>2>1
Alcohol use disorder 547 (30.2%) 635 (44.3%) 396 (57.6%) 180.03 <0.001 3>2>1
Drug use disorder 110 (7.4%) 172 (12.4%) 170 (25.9%) 167.72 <0.001 3>2>1
Suicide attempt 17 (1.0%) 50 (3.9%) 69 (10.4%) 126.18 <0.001 3>2>1

Current

Major depressive disorder 15 (1.1%) 73 (6.1%) 204 (30.6%) 611.23 <0.001 3>2>1
Posttraumatic stress disorder 17 (1.5%) 65 (5.0%) 155 (25.0%) 415.90 <0.001 3>2>1
Generalized anxiety disorder 26 (2.4%) 65 (6.4%) 141 (22.8%) 319.10 <0.001 3>2>1
Alcohol use disorder 125 (7.2%) 124 (10.0%) 111 (18.8%) 77.97 <0.001 3>2>1
Drug use disorder 84 (5.6%) 118 (9.9%) 111 (17.1%) 81.32 <0.001 3>2>1
Suicidal ideation 25 (1.5%) 97 (7.3%) 190 (29.0%) 506.51 <0.001 3>2>1

Lifetime

Arthritis 673 (34.5%) 573 (33.8%) 328 (38.7%) 5.84 0.054 -
Asthma, chronic bronchitis, or COPD 176 (8.7%) 185 (11.0%) 141 (16.1%) 31.39 <0.001 3>1,2
Cancer 410 (20.0%) 295 (15.9%) 124 (12.1%) 25.95 <0.001 1>2>3
Chronic pain 321 (17.5%) 384 (25.3%) 291 (38.8%) 134.30 <0.001 3>2>1
Liver disease 20 (1.1%) 33 (2.1%) 22 (2.4%) 7.25 0.027 3>1
Diabetes 369 (20.6%) 339 (19.0%) 164 (16.8%) 5.19 0.075 -
Heart disease 260 (12.9%) 260 (14.7%) 104 (10.3%) 9.02 0.011 2>3
Heart attack 136 (6.9%) 118 (6.8%) 56 (6.5%) 0.12 0.94 -
High cholesterol 889 (46.8%) 760 (46.4%) 337 (36.9%) 24.44 <0.001 1,2>3
High blood pressure 990 (53.0%) 807 (51.2%) 374 (42.7%) 23.99 <0.001 1,2>3
Kidney disease 100 (4.8%) 94 (5.7%) 39 (3.5%) 5.57 0.062 -
Sleep disorder 350 (20.1%) 391 (26.2%) 288 (38.4%) 95.57 <0.001 3>2>1
Migraine 92 (4.8%) 124 (9.6%) 111 (15.6%) 84.17 <0.001 3>2>1
Osteoporosis or osteopenia 93 (3.2%) 89 (4.0%) 56 (5.5%) 7.65 0.022 3>1
Rheumatoid arthritis 93 (5.0%) 86 (5.4%) 48 (5.6%) 0.47 0.79 -
Stroke 64 (3.0%) 54 (3.1%) 35 (3.5%) 0.45 0.80 -
Concussion or traumatic brain injury 67 (3.4%) 73 (5.3%) 89 (12.0%) 75.86 <0.001 3>2>1
MCI, dementia or Alzheimer’s disease 18 (1.1%) 28 (1.6%) 30 (3.9%) 24.53 <0.001 3>1,2

Any ADL disability 66 (3.8%) 76 (4.3%) 69 (10.1%) 48.48 <0.001 3>1,2
Any IADL disability 171 (10.0%) 186 (13.2%) 189 (25.2%) 105.09 <0.001 3>2>1

Note. COPD: chronic obstructive pulmonary disease; MCI:mild cognitive impairment; ADL:activities of daily living; IADL:instrumental activities
of daily living.
Pairwise contrasts: 1 = Hardly Ever, 2 = Sometimes, 3 = Often
Chi-square analyses were conducted to compare groups; degrees of freedom for all analyses = 2.

ARTICLE IN PRESS

Straus et al.
mental health-related functioning, and psychosocial
difficulties.
Often Lonely versus Sometimes Lonely

The Often Lonely group scored significantly lower
than the Sometimes Lonely group on all measures of
mental, physical health, and cognitive functioning and
higher on psychosocial difficulties. Effect sizes were
Am J Geriatr Psychiatry &&:&&, && 2021
small (d’s = 0.13−0.46), with the largest differences evi-
dent on measures of overall mental health-related func-
tioning, mental health, and psychosocial difficulties.
DISCUSSION

This study provides the most up-to-date characteri-
zation of the prevalence and associated burden of
7



TABLE 4. Multivariable Analyses of Mental and Physical Health Variables by Level of Loneliness in U.S. Military Veterans

Loneliness Level

Some versus Hardly Ever Often versus Hardly Ever Often versus Some
OR (95%CI) OR (95%CI) OR (95%CI)

Lifetime

Major depressive disorder 3.12 (2.41 −4.05) c 8.97 (6.81 −11.82) c 2.90 (2.35 −3.57) c

Posttraumatic stress disorder 2.54 (1.90 −3.40) c 10.29 (7.62 −13.91) c 3.94 (3.01 −5.16) c

Alcohol use disorder 1.78 (1.53 −2.07) c 2.88 (2.38 −3.49) c 1.61 (1.34 −1.93) c

Drug use disorder 1.55 (1.21 −1.98) c 3.17 (2.43 −4.14) c 2.03 (1.60 −2.56) c

Suicide attempt 1.66 (0.93 −2.94) 2.21 (1.22 −4.02)b 1.29 (0.85 −1.94)

Current

Major depressive disorder 4.66 (2.60 −8.35) c 19.99 (11.19 −35.70) c 4.49 (3.30 −6.11) c

Posttraumatic stress disorder 1.16 (0.63 −2.13) 3.00 (1.65 −5.45) c 2.61 (1.74 −3.90) c

Generalized anxiety disorder 1.43 (0.94 −2.16) 3.22 (2.10 −4.93) c 2.46 (1.78 −3.40) c

Alcohol use disorder 0.92 (0.70 −1.22) 1.41 (1.01 −1.98)a 1.56 (1.16 −2.11) b

Drug use disorder 1.20 (0.88 −1.62) 0.88 (0.60 −1.28) 0.77 (0.55 −1.08)
Suicidal ideation 3.27 (2.09 −5.12) c 12.49 (7.91 −19.70)c 3.67 (2.76 −4.88) c

Lifetime

Arthritis 1.03 (0.88 −1.22) 1.46 (1.17 −1.82) b 1.41 (1.15 −1.73) b

Asthma, chronic bronchitis, or COPD 1.26 (0.98 −1.62) 1.66 (1.21 −2.28) b 1.32 (0.99 −1.75)
Cancer 0.87 (0.70 −1.07) 0.93 (0.68 −1.26) 1.07 (0.79 −1.43)
Chronic pain 1.31 (1.09 −1.59)b 1.86 (1.47 −2.35)c 1.41 (1.14 −1.74)b

Liver disease 1.77 (0.98 −3.20) 1.68 (0.79 −3.55) 0.95 (0.50 −1.79)
Diabetes 1.14 (0.94 −1.39) 1.21 (0.92 −1.59) 1.06 (0.82 −1.37)
Heart disease 1.45 (1.15 −1.83)b 1.41 (1.01 −1.97)a 0.97 (0.71 −1.32)
Heart attack 1.22 (0.90 −1.66) 1.57 (1.02 −2.41)a 1.28 (0.86 −1.92)
High cholesterol 1.16 (0.99 −1.36) 1.01 (0.81 −1.26) 0.87 (0.71 −1.07)
High blood pressure 1.09 (0.93 −1.29) 0.98 (0.78 −1.22) 0.89 (0.72 −1.10)
Kidney disease 1.39 (0.99 −1.96) 1.11 (0.66 −1.85) 0.80 (0.49 −1.28)
Sleep disorder 1.21 (1.01 −1.46)a 1.84 (1.46 −2.33)c 1.52 (1.23 −1.88)c

Migraine 1.70 (1.23 −2.33) b 1.64 (1.13 −2.38) b 0.97 (0.72 −1.30)
Osteoporosis or osteopenia 1.19 (0.79 −1.80) 1.38 (0.83 −2.29) 1.15 (0.73 −1.82)
Rheumatoid arthritis 1.01 (0.72−1.41) 0.89 (0.56−1.40) 0.88 (0.58 −1.34)
Stroke 1.28 (0.80−2.05) 2.24 (1.23−4.06) b 1.75 (1.01−3.03) a

Concussion or traumatic brain injury 1.32 (0.91−1.93) 2.18 (1.43−3.33) c 1.65 (1.16−2.34) b

MCI, dementia or Alzheimer’s disease 3.16 (1.40−7.16)b 6.80 (2.81−16.42) c 2.15 (1.16−3.97) a

Any ADL disability 1.48 (0.99−2.22) 3.15 (2.00 −4.97) c 2.13 (1.45 −3.13) c

Any IADL disability 1.36 (1.06 −1.74)a 2.21 (1.65−2.96)c 1.62 (1.26 −2.09)c

Note. OR: odds ratio; 95%CI : 95% confidence interval; COPD: chronic obstructive pulmonary disease; MCI: mild cognitive impairment; ADL:
activities of daily living; IADL: instrumental activities of daily living.
Multiple logistic regression analyses were conducted to compare groups; degrees of freedom for analyses of lifetime mental disorders=9;

degrees of freedom for current psychiatric disorders, suicide attempt and suicidal ideation, physical health conditions, and ADL and IADL disability
=14.
Odds ratios are adjusted for age, gender, race/ethnicity, education, marital status, household income, enlistment status, and combat veteran sta-

tus; analyses of current psychiatric disorders, suicide attempt and suicidal ideation, physical health conditions, and ADL and IADL disability are
additionally adjusted for lifetime MDD, PTSD, AUD, DUD, and nicotine dependence.

a p <0.05.
b p <0.01.
c p <0.001
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current loneliness on mental and physical health, and
functioning measures in a predominantly older
nationally representative sample of U.S. military vet-
erans (mean age = 62.2). Results revealed that over
half of U.S. veterans (56.9%) endorsed feeling lonely
at least some of the time, with nearly one in five
8

(19.7%) reporting feeling lonely often. This prevalence
is greater than that observed in an independent
national sample of veterans aged 60 and older who
were surveyed in 2011 (mean age = 71.0).9 In this
older sample, just under half (44.0%) of the sample
endorsed at least a moderate level of loneliness (i.e.,
Am J Geriatr Psychiatry &&:&&, && 2021



TABLE 5. Multivariable Analyses of Functioning Measures by Level of Loneliness in U.S. Military Veterans

Loneliness Level

Hardly Ever
N = 1,813
Weighted
43.1%

1

Sometimes
N = 1,483
Weighted
37.2%

2

Often
N = 754
Weighted
19.7%
3

Test of
difference

(F) p
Pairwise
contrasts

Cohen d
Sometimes

versus
None

Cohen d
Often
versus
None

D
Often
versus

Sometimes

Mental Component Summary 52.9 (0.3) 50.8 (0.3) 45.7 (0.4) 215.16 <0.001 3<2<1 0.17 0.59 0.45
Vitality 51.2 (0.4) 48.6 (0.3) 45.3 (0.4) 127.92 <0.001 3<2<1 0.18 0.38 0.29
Social Functioning 49.6 (0.4) 48.0 (0.3) 45.1 (0.4) 71.78 <0.001 3<2<1 0.11 0.29 0.26
Emotional Role Limitations 49.1 (0.3) 48.1 (0.3) 45.4 (0.3) 86.96 <0.001 3<2<1 0.08 0.32 0.26
Mental Health 52.1 (0.3) 50.3 (0.3) 45.4 (0.3) 218.40 <0.001 3<2<1 0.15 0.58 0.46

Physical Component Summary 46.4 (0.5) 44.5 (0.5) 42.3 (0.5) 38.32 <0.001 3<2<1 0.09 0.21 0.13
Physical Functioning 46.8 (0.4) 45.1 (0.4) 42.5 (0.4) 50.12 <0.001 3<2<1 0.10 0.28 0.18
Physical Role Limitations 47.1 (0.4) 45.9 (0.4) 43.8 (0.4) 34.20 <0.001 3<2<1 0.07 0.21 0.15
Bodily Pain 47.7 (0.4) 46.1 (0.4) 43.6 (0.4) 45.63 <0.001 3<2<1 0.10 0.26 0.18
General Health 48.1 (0.4) 46.1 (0.3) 43.7 (0.4) 75.64 <0.001 3<2<1 0.13 0.28 0.21

Cognitive functioning 90.1 (0.6) 86.4 (0.6) 80.3 (0.6) 130.46 <0.001 3<2<1 0.15 0.42 0.29
Executive function 91.9 (0.7) 87.5 (0.7) 81.7 (0.8) 83.69 <0.001 3<2<1 0.15 0.37 0.29
Memory 83.1 (0.9) 79.0 (0.9) 72.8 (1.0) 57.35 <0.001 3<2<1 0.11 0.29 0.19
Attention 88.1 (0.8) 83.8 (0.8) 75.5 (0.9) 104.21 <0.001 3<2<1 0.13 0.40 0.29
Concentration/thinking 89.8 (0.8) 85.3 (0.7) 78.4 (0.8) 91.37 <0.001 3<2<1 0.14 0.37 0.27
Confusion 92.7 (0.7) 90.6 (0.7) 85.1 (0.8) 47.30 <0.001 3<2<1 0.07 0.27 0.22
Processing speed 92.6 (0.7) 88.3 (0.7) 85.0 (0.8) 53.78 <0.001 3<2<1 0.15 0.27 0.13

Psychosocial Difficulties 9.7 (0.7) 14.5 (0.7) 23.2 (0.7) 186.21 <0.001 3>2>1 0.17 0.50 0.35

Note. Higher scores on mental, physical, and cognitive functioning, and lower scores on psychosocial difficulties reflect better functioning.
Pairwise contrasts: 1=Hardly Ever Lonely, 2=Sometimes Lonely, 3=Often Lonely.
Multivariate analyses of variance were conducted to compare groups; degrees of freedom for analysis of mental component summary, physical component summary, cognitive function-

ing, and psychosocial difficulties scores = 8, 3,753; degrees of freedom for analysis of mental component summary and physical component summary subscale scores = 8, 3,766; degrees of
freedom for analysis of cognitive functioning subscale scores = 12, 3,765.

Means are adjusted for age, gender, race/ethnicity, education, marital status, household income, enlistment status, combat veteran status, and lifetime MDD, PTSD, AUD, DUD, and nico-
tine dependence.
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experiencing loneliness sometimes), and approxi-
mately one in ten (10.4%) endorsed experiencing a
severe level of loneliness (i.e., experiencing loneliness
often). The prevalence of loneliness observed in the
current study is also greater than that what has been
observed in a nationally representative sample of
older U.S. adults who completed the same loneliness
measure, in which 43.0% were categorized as lonely,
with 13.0% endorsing loneliness often.24 Thus, current
data suggest that U.S. military veterans may be at
greater risk of experiencing moderate (i.e., experienc-
ing loneliness sometimes) to severe (i.e., experiencing
loneliness often) loneliness relative to the general
older adult and older veteran population. One expla-
nation for this finding is that the current sample
included younger veterans who reported higher lev-
els of loneliness, and that veterans have higher rates
of psychiatric disorders than their non-veteran coun-
terparts,36 although further research is needed to bet-
ter understand specific mechanisms underlying the
relationship between veteran status and loneliness. It
is also important to note that the ability to compare
between these studies may be limited by different
sample characteristics, given that average age was
lower in our study (62 versus 71) and our sample had
a greater proportion of males (90.2% versus 40.6%
male) relative to Perissinotto and colleagues’ study.24

Nevertheless, the finding that over half of veterans in
the current study endorsed at least some level of lone-
liness suggests that loneliness may indeed represent a
“behavioral epidemic,”14 as it is markedly more prev-
alent than major psychiatric disorders and suicidal
thoughts and behaviors in both veteran and non-vet-
eran samples.48,49

Loneliness severity was found to be associated
with a broad range of psychiatric, physical health,
and functioning difficulties in U.S. veterans. Even
after conservative adjustment for sociodemographic,
military characteristics, and lifetime psychiatric disor-
ders, veterans who reported being lonely often had
elevated prevalence of nearly all of the psychiatric
disorders assessed, several physical health conditions,
and poorer functioning relative to veterans who
reported being hardly ever or sometimes lonely.
These findings are consistent with several studies in
representative samples of U.S. and European adults,
which similarly observed a strong association
between loneliness and psychiatric disorders (e.g.,
anxiety disorders),22,28 physical health conditions (e.
10
g., high blood pressure),11,26 and functional difficul-
ties (e.g., reduced physical health functioning).24

Although causality cannot be inferred from our cross-
sectional data, these results suggest that loneliness
may be a robust and shared risk factor for a broad
range of adverse mental, physical health, and func-
tional outcomes in the veteran population. Of note,
however, effect size differences on measures of func-
tioning between loneliness groups ranged from
small-to-moderate, which is largely attributable to
conservative adjustment for a broad range of varia-
bles, including psychiatric disorders.

Results of this study also suggest that feeling lonely
often or sometimes is associated with a substantially ele-
vated likelihood of suicidality. Specifically, even after
controlling for sociodemographic and military charac-
teristics and lifetime psychiatric disorders, veterans
who reported feeling lonely often or sometimes were
12- and 3-times more likely than those who were hardly
ever lonely to report SI, and the often lonely group was
more than twice as likely to have attempted suicide.
Although cross-sectional and prospective studies have
implicated loneliness as a possible risk factor for
suicide,29,50 no known study has examined the associa-
tion between different levels of loneliness and suicidal-
ity in a nationally representative sample of U.S.
veterans. These findings may be interpreted in the con-
text of the interpersonal psychological theory of
suicide,51,52 which posits that perceived burdensome-
ness and thwarted belongingness, the latter of which
includes loneliness and the absence of reciprocal care,
play a key role in suicidal behaviors.52 Indeed, studies
in veterans have found that both factors are associated
with SI.53,54 Taken together, these findings underscore
the importance of targeting loneliness and related fac-
tors (e.g., low perceived social support) in suicide
assessment and prevention efforts in veterans and other
at-risk populations.

To our knowledge, this study is the first to demon-
strate that even a moderate level of loneliness (i.e.,
feeling lonely sometimes) was associated with greater
psychiatric, health, and functional difficulties in U.S.
veterans. These findings are consistent with findings
in a representative community-based sample of older
adults, which similarly found that a moderate level of
loneliness was associated with worse health and func-
tioning.7 The prevalence of psychiatric morbidities in
veterans who endorsed moderate-to-severe levels of
loneliness in our sample is also markedly higher than
Am J Geriatr Psychiatry &&:&&, && 2021
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that observed in a meta-analytic study that examined
the prevalence of psychiatric disorders in older U.S.
military veterans, but did not specifically focus on
loneliness.15 Collectively, these results suggest that
loneliness may be an important transdiagnostic target
for prevention and treatment efforts in the veteran
population, particularly for those who endorse mod-
erate-to-severe levels of loneliness. Of note, given that
the association between loneliness and psychiatric
disorders may be bidirectional, further research is
needed to examine whether effective psychiatric treat-
ment may also help mitigate the severity of loneliness.

Efforts aimed at reducing loneliness at the individ-
ual (e.g., addressing problematic social cognitions)55

and societal level (e.g., establishing community out-
reach to help promote social connectedness)14 or
enhancing potentially modifiable prote ctive factors
associated with lower loneliness levels (e.g.,
wisdom)7,56 may be critical targets in at-risk popula-
tions. For example, newer technologies (e.g., video-
conferencing)57 have the potential to reduce
loneliness, especially in older adults who may at
times face barriers to receiving in-person care; how-
ever, their benefit may depend on how certain plat-
forms are used (e.g., frequent social media use may
exacerbate loneliness). In addition to reaching older
adults, these technologies have the potential to reach
veterans of all ages who are lonely, but who do not
access services. Peer support58,59 and social prescrib-
ing60 may also help increase access to care and
engagement in veterans experiencing loneliness,
though more research is needed to evaluate such
interventions. Given that many VA mental health
providers are well trained in cognitive-behavioral
treatments and promising evidence supporting the
use of such treatments that focus on maladaptive
social cognitions to reduce loneliness,61,62 such inter-
ventions may be readily implemented in VA health-
care and other settings that serve veterans. However,
further research is needed to examine the efficacy of
such approaches in this population. It is also impor-
tant to recognize, however, that not all determinants
of loneliness (e.g., living alone, marital status), may
be modified by psychological interventions, and that
both modifiable and non-modifiable factors may con-
tribute to it.

The finding that feeling lonely sometimes or often
was associated with reduction in health and function-
ing may be understood in the context of an
Am J Geriatr Psychiatry &&:&&, && 2021
evolutionary theory of loneliness.63,64 This theory pos-
its that experiencing loneliness is equivalent to feeling
physically unsafe; this perceived lack of safety results
in hypervigilance for social threats that produce cog-
nitive biases that are, in turn, confirmed through neg-
ative social interactions. This maladaptive loop sets
off a series of processes meant to ensure short-term
survival, but are detrimental to health in the long run,
such as shifts in sleep (e.g., sleep fragmentation), neu-
roendocrine (e.g., hypothalamic-pituitary-adrenal
axis activation) and immune functioning (e.g., upre-
gulation of proinflammatory genes), and behavior (e.
g., engagement in unhealthy behaviors). Indeed, these
biobehavioral abnormalities have been implicated in
a range of health and functioning impairments.65,66

Studies have also revealed that these associations
may be bidirectional, with loneliness and health con-
ditions (e.g., depression, reduced cognitive function-
ing) exerting reciprocal effects.67,68 Longitudinal
studies are needed to disentangle temporal associa-
tions and biopsychosocial mechanisms underlying
the relationship between loneliness and psychiatric,
health, and functional impairments in U.S. veterans
and the general population.

Limitations of this study must be noted. First, the
sample consisted of predominantly older, male, non-
combat veterans, so findings may not generalize to
more sociodemographically diverse samples. The
majority of the sample served in the military for
<10 years, and thus results may differ for veterans
with lengthier service records. Second, because the
study is cross-sectional, we are not able to draw con-
clusions about whether loneliness causes health and
functional difficulties, whether health and functional
difficulties cause loneliness, or whether these rela-
tionships are bidirectional. Third, while the use of
screening measures for psychiatric disorders
allowed us to assess for a broad range of disorders,
future studies should also attempt to replicate our
findings using clinician-administered interviews.
Fourth, given the non-normal distribution of loneli-
ness scores in our sample, we divided these scores
into three, face-valid groups that reflect loneliness
severity; further research is needed to identify opti-
mal cut scores on commonly used measures of lone-
liness and to determine clinically meaningful
thresholds. Fifth, to evaluate the independent associ-
ation between loneliness severity and measures of
psychiatric disorders and functional difficulties, we
11
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conservatively adjusted for a broad range of sociode-
mographic, military, and mental and physical health
variables; less conservative approaches may have
yielded larger magnitude associations, as well as
additional correlates of loneliness severity.

This study also has several notable strengths,
including the use of a validated multi-item measure
of loneliness, and examining how loneliness severity
is linked to a broad range of psychiatric, physical
health, and functioning outcomes in a large, contem-
porary, and nationally representative sample of U.S.
veterans. The strikingly high prevalence of loneliness
(56.9%) and its unique association with a range of
negative health and functional outcomes underscores
the importance of loneliness as a target for transdiag-
nostic prevention and treatment efforts. Further
research is needed to examine the longitudinal and
potentially reciprocal relationship between loneliness
and health, suicidality, and functional measures;
prevalence and correlates of loneliness in more socio-
demographically diverse samples; and efficacy of
individual- and societal-level prevention strategies
and interventions for loneliness in mitigating its effect
12
on adverse health and functional outcomes in veter-
ans and other at-risk populations.
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