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Vancouver, Canada
Megan E Marziali

.12 Heather L Armstrong, "® Kalysha Closson,"* Taylor McLinden,’

Lu Wang," Justin Barath," Marianne Harris,>® Eric A Roth,” David M Moore, '+
Nathan J Lachowsky,”® Robert S Hogg, " Jordan M Sang, Kiffer G Card®?

ABSTRACT

Background Due to stigma and discrimination, gay,
bisexual and other men who have sex with men (gbMSM)
potentially carry a heightened burden of loneliness. This
analysis investigates loneliness among gbMSM and its
relationship with self-rated physical health, along with the
mediating effect of depression.

Methods Participants were recruited using respondent-
driven sampling into the Momentum Health Study
(February 2012—February 2015) with follow-up visits
occurring every 6 months till February 2018. Using
computer-assisted self-interviews, measures of loneliness
were assessed using a 6-item Loneliness Scale for
Emotional and Social Loneliness (lonely vs not lonely).
Current physical health was self-assessed (poor, fair, good,
very good or excellent). A multivariable generalised linear-
mixed model with a logit link function was used to examine
the relationship between loneliness and self-rated physical
health. We further investigated the mediating effect of
depressive symptomatology on this relationship via the
Hospital Anxiety and Depression Scale.

Results Of the 770 participants included, we found that
61% (n=471) experienced loneliness at baseline. Of the
674 (88%) who reported good/very good/excellent
physical health, 59% (n=391) reported loneliness,
compared with 87% (n=80) of those in poor/fair self-
rated physical health who reported feeling lonely. After
adjustment for confounding, loneliness was associated
with poor self-rated physical health (adjusted OR 1.71;
95% Cl 1.13 to 2.60). Depressive symptomatology was
found to partially mediate this relationship.
CONCLUSION There may be a need for the integration
of social, mental and physical health programming,
targeted towards gbMSM, to alleviate the degree of
loneliness experienced and its co-occurrence with poor
self-rated physical health.

INTRODUCTION

The need for belonging and social integration is deeply
ingrained within human nature, with social connectiv-
ity necessary for health and well-being.'® However, in
spite of this basic need for connection and inclusion,
rates of social isolation and loneliness are increasing.”
Though related, social isolation and loneliness are
different concepts. Social isolation refers to objective
aspects of social contact such as living alone or lacking
a partnership, while loneliness is a subjective construct,
often described as perceiving discordance between the
desired and actual degree of social connectivity.®

Within general population research, loneliness
has been associated with a multitude of health beha-
viours and adverse outcomes.® Previous research has
proposed that loneliness results in feelings of being
unsafe, triggering hypervigilance mechanisms and
a decrease in one’s ability to exercise self-control.?
Potentially stemming from difficulties with regulat-
ing behaviours, loneliness has been associated with
cigarette smoking® and reduced physical activity.'°
Loneliness has also been noted to influence physio-
logical functioning, impacting sleep,’ '' cardiovas-
cular disease,’! migraines,'’ gene regulation and
immune response and neuroendocrine function.® ©
Loneliness has also been identified as a risk factor
for alcoholism* and mortality.' Further influencing
overall health and well-being, associations between
loneliness and mental health conditions have been
found. An association between loneliness and
depression has been identified,> * with some sug-
gesting that loneliness is a risk factor for the devel-
opment of depressive symptoms,’ > whereas others
have posited a bidirectional, reciprocal relationship®
such that individuals experiencing depression may
be more prone to loneliness, and those who are
lonely may become depressed due to a lack of social
contact. Both models involve depression, highlight-
ing the important role that mental health plays with
regard to loneliness and well-being.

Resultant from stigma and discrimination, many
minority populations including gay, bisexual, and
other men who have sex with men (gbMSM) experi-
ence minority stress. The framework of the minority
stress model outlines how individuals who identify as
sexual minorities experience varying sources of stress,
limiting participation in social networks.!¥1°
Stressors can be in the form of external events, expec-
tations of these events, or internalised stigmas.'® This
model posits that these stressors ultimately lead to
adverse physiological and psychosocial effects through
allostatic load: a concept which explains negative
health outcomes stemming from repeated exposure
to stressful events.’> '® It is conceivable that upon
experiencing a greater degree of chronic stress due to
stigma, physical and psychological health may be
negatively affected. Further exacerbating these senti-
ments is stress faced by individuals at the intersection
of multiple stigmas, such as those facing racism and/or
discrimination on the basis of living with HIV.'” The
effects of stigma influence both quality and quantity of
social relationships, through mechanisms such as
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coping by avoidance,’® '7 and increase the risk of poor health

through external stressors that in turn influence the development
of mental health conditions.'s '8

Identifying as a sexual minority may increase resilience,
which in turn can be protective against stigma and mitigate the
effects of stress.'” Resiliency can act at multiple levels: the
individual level, based on personal abilities regarding adapting
to stressful circumstances, or community level, which refers to
resources within a community that may offer support.'”
Community connection has been identified as a full mediator
in the relationship between stigma and stress among White men
who identify as a sexual minority.>® The lack of social support
would place individuals at greater risk of experiencing the
negative impacts of stress; this is particularly relevant to lonely
gbMSM with limited social networks, who may be prevented
from accessing these supports. In order to be able to benefit
from community resources, an individual must first identify to
some degree with the community.'® However, internalised het-
erosexism impacts disclosure of sexual orientation,”' which in
turn could affect social participation.

Stigma and discrimination experienced by gbMSM, in particu-
lar those living with HIV, potentially influence the degree of
loneliness and its impact on physical health.> Therefore, this
analysis sets out to (1) document the prevalence of loneliness
experienced by a sample of gbMSM in Vancouver, Canada, and
(2) explore the association between loneliness and self-rated
physical health. An exploratory subanalysis was carried out to
(3) examine the mediating effect of depressive symptomatology
on the association between loneliness and physical health.

METHODS

Participants and recruitment

The Momentum Health Study is a longitudinal sexual health study
with gbMSM in Metro Vancouver, Canada.*? 3 Participants were
recruited between February 2012 and February 2015 via respon-
dent-driven sampling (RDS), a chain referral method.*
Information on the study’s use of RDS has been published in
greater detail elsewhere.?”> 23 Briefly, initial participants, or
‘seeds’, were recruited via community-based organisations and
sociosexual networking applications and websites. Once eligibility
was confirmed and written informed consent was obtained, seeds
were given up to six vouchers to be distributed through their
network to other eligible gpMSM. To be eligible for participation,
individuals were required to: self-identify as a man, inclusive
of trans men, report having sex with another man in the past 6
months, be over the age of 15 years, reside in the Metro Vancouver
area and be able to complete a questionnaire in English.
Participants self-completed a 60-min to 90-min computer-based
questionnaire, which captured sociodemographic, socioeconomic
and behavioural information. This was followed by a nurse-led
questionnaire where participants provided blood samples for HIV,
syphilis and HCV testing. Participants received an honorarium of
$50 CAD or could choose to have their names entered in a draw
for a gift card or travel voucher; they received an additional $10
CAD for each peer recruited. Those who completed the first
survey were also eligible for participation in the longitudinal
study, which involved follow-up visits every 6 months for a max-
imum of 4 years til February 2018.

Ethics approval for this study was granted by research ethics
boards at the University of British Columbia, Simon Fraser
University and the University of Victoria (H11-00691).

Among 774 participants who completed an enrollment visit,
four did not respond to the question on self-rated physical health
at baseline. Of the 770 individuals included in the analytical

sample at baseline, 37.5% (n=289) were less than 30 years,
44.9% (n=346) were between the ages of 30 to less than
50 years and 17.5% (n=135) were greater than 50 years (not
RDS adjusted). The majority (62.5%, n=481) had an annual
income of <$30 000 CAD, were reported having additional
education beyond high school (77.0%, n=593), were identified
as gay (84.8%, n=653) and were HIV negative (71.3%, n=549).
Detailed information regarding descriptive statistics can be found
in table 1.

Exposure measure

Loneliness was assessed through the 6-item Loneliness Scale for
Emotional and Social Loneliness (LSESL) (study a=0.77;
1=2.58; SD=1.99; sample item: I experience a general sense of
emptiness).”> Previously validated in a sample of gay and bisexual
men,”® this scale features a 5-item Likert response system (defi-
nitely no, somewhat no, more or less, somewhat yes, definitely
yes). Scores obtained through this scale range from 0 (complete
social embeddedness, no loneliness) to a maximum value of 6
(complete loneliness). Each item within the scale is coded as
having a value between 0 and 1 (dependent on Likert responses),
and the sum of numerical values of the dichotomous item scores
is tallied to produce a value between 0 and 6. As done in previous
studies, the final sum of this scale was dichotomised; participants
with scores of 0-1 were classified as not lonely, whereas those
with a score of =2 were classified as lonely.?”°

Outcome measure

Current physical health was assessed via the question: How
would you rate your current physical health (poor, fair, good
very good or excellent). Responses were dichotomised for ease
of interpretation to poor/fair and good/very good/excellent. For
the purposes of this analysis, those responding poor/fair will be
classified as experiencing poor health and those responding good/
very good/excellent as experiencing good health.

Confounder measures

We controlled for potential sociodemographic, socioeconomic,
clinical and behavioural confounders. This included age at the
time of visit (less than 30 years; 30 to less than 50 years; 50 or
greater) and annual personal income (<$30 000 CAD vs
>$30 000 CAD). We also considered substance use as a con-
founding measure, because of the relationship between substance
use and loneliness®! as well as the association between substance
use behaviours and negative health outcomes.>* Consequently,
we adjusted for the following factors pertaining to substance use
in the past 6 months: cigarette (tobacco) smoking, cocaine use,
ecstasy use, mushroom use, crystal methamphetamine use and
use of speed. We also adjusted for use of oxycodone and oxyco-
done/acetaminophen, codeine, and benzodiazepines, used within
the past 6 months without a valid prescription from a physician,
was also considered.

Other potential confounders relating to both physical and mental
health included HIV status at baseline, body mass index (BMI; <25
vs =25), Alcohol-Use Disorder Identification Test (AUDIT) harmful
drinking subscale (study a=0.71; continuous; range: 0-16, high
score denotes possible dependence)®® and the Gay/Bisexual Self-
Esteem/Internalised Stigma Scale (GBSIS; study a=0.88; continu-
ous; range: 0-21, a higher score indicates lower self-esteem).**
Mental health was assessed via response to the 14-item Hospital
Anxiety and Depression Scale (HADS) anxiety (study 0=0.84;
range: 0-21; score >7 denotes borderline or clinically significant

554 Marziali ME, et al. J Epidemiol Community Health 2020;74:553-559. doi:10.1136/jech-2019-213566



Original research

Table 1 Baseline sample characteristics of participants in the Momentum Health Study included in the analytical sample (N=770)

Outcome

Self-rated Physical Health

Good/Very Good/Excellent

Poor/Fair

Variable n=674, n (%) n=96, n (%)
Exposure
LSESL*

Not lonely 274 (41.2) 12 (13.0)

Lonely 391 (58.8) 80 (87.0)

Missing 9(0) 4(0)
Potential confounders
LSNS

>6 637 (95.5) 79 (84.9)

<6 30 (4.5) 14 (15.1)

Missing 7(0) 3(0)
BMI

<25 407 (60.4) 55 (57.3)

>25 267 (39.6) 41 (42.7)
Mental health condition

No 335 (50.1) 23 (24.7)

Yes 333 (49.9) 70 (75.3)

Missing 6(0) 3(0)
Ethnicity

White 506 (75.1) 76 (79.2)

Asian 69 (10.2) 5(5.2)

Indigenous 41 (6.1) 8(8.3)

Latin American/Other 58 (8.6) 7(7.3)
Sexual orientation

Gay 583 (86.5) 70 (72.9)

Bisexual 53(7.9) 18(18.8)

Other 38 (5.6) 8(8.3)
Transgender

No 661 (98.1) 94 (97.9)

Yes 13 (1.9) <5(2.1)
Age

Less than 30 years 259 (38.4) 30 (31.3)

30 to less than 50 years 303 (45.0) 43 (44.8)

50 or greater years 112 (16.6) 23 (24.0)
Annual income (Canadian dollars)

<30 000 402 (59.6) 79 (82.3)

>30 000 272 (40.4) 17(17.7)
Baseline HIV status

Negative 493 (73.1) 56 (58.3)

Positive 181 (26.9) 40 (41.7)
Highest level of education

High school or less 146 (21.7) 31(32.3)

More than high school 528 (78.3) 65 (67.7)
Cigarettest

No 396 (58.8) 45 (46.9)

Yes 278 (41.2) 51 (53.1)
Cocainet

No 505 (74.9) 66 (68.8)

Yes 169 (25.1) 30 (31.1)
Ecstasyt

No 506 (75.1) 67 (69.8)

Yes 168 (24.9) 29 (30.2)
Mushroomst

No 599 (88.9) 85 (88.5)

Yes 75 (11.1) 11 (11.5)
Crystal methamphetaminet

No 557 (82.6) 62 (64.6)

Yes 117 (17.4) 34 (35.4)
Speedt

No 637 (94.5) 87 (90.6)

Yes 37 (5.5) 9 (9.4)

Continued
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Table 1 Continued
Outcome
Self-rated Physical Health
Good/Very Good/Excellent Poor/Fair
Variable n=674, n (%) n=96, n (%)
Oxycodone, oxycodone/acetaminophent
No 643 (95.4) 88(91.7)
Yes 31 (4.6) 8(8.3)
Codeinet
No 639 (94.8) 87 (90.6)
Yes 35(5.2) 9(9.4)
Benzodiazepinest
No 643 (95.4) 85 (88.5)
Yes 31 (4.6) 11 (11.5)
GBSIS (n=760, per 1-unit increase) Median (Q1-Q3) 7 (3-9) 8(6-11)
AUDIT (n=765, per 1-unit increase) Median (Q1-Q3) 1(0-4) 1(0-4)

AUDIT, Alcohol Use Disorder Identification Test; BMI, body mass index; GBSIS, Gay/Bisexual Self-Esteem/Internalised Stigma Scale; LSESL, Loneliness Scale for Emotional and Social Loneliness;

LSNS, Lubben Social Network Scale.

*Not lonely (score of 0 to 1); lonely (score of 2 to 6).

tUse in the past 6 months.

tUse in the past 6 months without a valid prescription from a physician.

symptoms of anxiety) and depression (study a=0.79; range: 0-21;
score >7 denotes borderline or clinically significant symptoms of
depression) subscales.** A two-level variable incorporating scale
responses was constructed, where a score >7 in either subscale
resulted in classification as experiencing clinically significant symp-
toms of anxiety and/or depression.

Statistical analysis

Prevalence was determined through calculating the number of
individuals experiencing loneliness at baseline through the last
date of follow-up (February 2018). Due to the hypothesised
association between loneliness and stigma, we regressed the con-
tinuous LSESL on the GBSIS.

A multivariable generalised linear-mixed model, with a logit link
function, was used to examine the relationship between loneliness
and self-rated physical health (good/very good/excellent health
[good health] vs poor/fair health [poor health]). This mixed
model, with random intercepts, was selected to account for both
the longitudinal nature of the data and clustering introduced as
a result of the RDS. Potential confounders were selected for inclu-
sion in the final model by a backward selection approach, which
used the relative change in the coefficients for the loneliness variable
as a criterion, until the minimum change from the full model
exceeded 5%. A sensitivity analysis was conducted, in which the
model was fit using the continuous LSESL.

After constructing our final multivariable model, we hypothe-
sised that depression was a potential mediator along the pathway
between loneliness and self-rated physical health. This hypothesis
was informed by previous studies that documented relationships
between loneliness and depressive symptoms>~ and an associa-
tion between depressive symptoms and poor self-rated health.>®
We completed a mediation analysis to examine whether depres-
sive symptoms, assessed via the HADS depression subscale, were
acting as a mediator between loneliness and self-rated physical
health. Appropriate confounders as previously outlined were
adjusted for, with the exception of the HADS anxiety subscale.
Testing for mediation was done using the Monte Carlo method
for assessing mediation.?” Significance was determined through
the Monte Carlo method, Sobel p-value and posterior p-value
testing; partial posterior methodology was employed as a higher
power alternative to other common testing.>®

RESULTS
Descriptive statistics
Loneliness was experienced by 61% (n=471) of the sample over-
all. Further, 88% (n=674) of participants reported being in good
health, while 12% (n=96) were in poor physical health at base-
line (table 1). While 59% (n=391) of individuals in good physical
health experienced loneliness, 87% (n=80) participants in poor
health were lonely. Approximately 50% (n=333) of those who
reported good health experienced borderline or clinically signif-
icant anxiety and/or depressive symptoms, whereas 75% (n="70)
of those in poor health experienced borderline or clinically sig-
nificant anxiety and/or depressive symptoms.

The coefficient of determination obtained from regressing the
continuous LSESL on the GBSIS was 0.65.

Multivariable generalsied linear-mixed model

As outlined in table 2, after adjustment for potential confounders, lone-
liness was found to be associated with poor self-rated physical health
among gbMSM (adjusted OR [aOR] 1.71, 95% CI 1.13 to 2.59). The
univariable generalised linear model with a logit link function is pre-
sented in the supplementary materials (Supplementary table 1).
Participants' missing information for the selected covariates were
excluded from analysis, which resulted in a final sample of 760 indivi-
duals with 3976 observation-level visits longitudinally. A sensitivity ana-
lysis was carried out in order to test the behaviour of the continuous
version of the loneliness scale. We found an association with loneliness
and poor self-rated physical health (aOR 1.19, 95% CI 1.07 to 1.32) per
1-unit increase (Supplementary table 2). The average effect size was not
considerably different when using the dichotomised scale versus the
continuous scale, and the effect on other covariates was minimal.

Mediation analysis

Figure 1 illustrates the schematic for the mediation analysis. A higher
degree of loneliness was associated with poor self-rated physical health
(aOR 1.95; 95% CI 1.30 to 2.93) without considering the potential
mediating effect of depressive symptoms; loneliness was also associated
with borderline or clinically significant depressive symptoms (aOR
5.42;95% CI 3.51 to 8.40). After adjustment for loneliness, depressive
symptoms were associated with poor self-rated physical health (a@OR
3.27; 95% CI 2.21 to 4.84). When adjusting for HADS depression
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Table 2 Multivariable generalised linear-mixed model, with a logit link function, quantifying the association between loneliness and self-rated

physical health (n=760)

Self-rated physical health (good/very good/excellent versus poor/fair)

Variable Adjusted OR 95% CI
Exposure
LSESL*

Not lonely 1.00 -

Lonely 1.7 1.13 t0 2.60
Confounders
Mental health condition

No 1.00 -

Yes 2.25 1.54 10 3.28
Annual income (Canadian dollars)

<30 000 1.00 -

>30 000 0.57 0.38t0 0.87
Baseline HIV status

Negative 1.00 -

Positive 2.74 1.531t04.93
GBSIS (per 1-unit increase) 1.23 1.16 t0 1.29

GBSIS, Gay/Bisexual Self-Esteem/Internalised Stigma; LSESL, Loneliness Scale for Emotional and Social Loneliness.

*Not lonely (score of 0 to 1); lonely (score of 2 to 6).

scores as a potential mediator, the magnitude of the association between
the binary indicator of loneliness and poor self-rated physical health
weakened (aOR 1.72; 95% CI 1.14 to 2.59). We analysed the propor-
tion of the total effect that was mediated by depression, which
amounted to 41.5%, suggesting partial, complementary mediation,*
with both the partial posterior p value (p<0.001) and Sobel p value
(p<0.001) tests indicating significance.

DISCUSSION

Our analyses demonstrate a high prevalence of loneliness within
the gbMSM population in Vancouver, Canada. The majority
(61%) of individuals in this sample experienced some degree
of loneliness; 87% of those who perceived their self-rated phy-
sical health as poor reported feelings of loneliness. Depressive
symptoms partially mediated the relationship between loneli-
ness and perceived physical health, which may suggest that the
effect of loneliness on physical health partially operates through
depression.

The prevalence of loneliness among gbMSM in our sample can be
compared alongside estimates from the general population: roughly
10-23% of populations internationally (eg, 22% from the United
States, 23% from the United Kingdom and 9% from Japan*’)
reportedly experience some degree of loneliness (ranging from slight
to severe experiences of loneliness).** Though a single-item scale was
used for the referenced studies, results are comparable.*! These
estimates provide the context for the degree of loneliness experi-
enced among gbMSM and echo findings that outline a greater degree
of severity in loneliness reporting among lesbian, gay, bisexual,
transgender and intersex (LGBTI) community compared with the
general population.** The increase in loneliness is potentially attri-
butable to stigma, which may hinder the formation of meaningful
social bonds; for example, community members have reported fear
of rejection during social interactions which can lead to passive
coping mechanisms such as avoidance and impacting the quantity
of close relationships.'* Further, bisexual men and women may face
greater rejection from their peers in the LGBT community as a result
of monosexism, resulting in restricted social connections.** This is

Self-Rated

aOR: 1.95 (95%CI: 1.30, 2.93)**
Loneliness

aOR: 5.42 (95% CI: 3.51, 8.40)**%

Physical Health

aOR: 3.27 (95% CI: 2.21, 4.84)%**

aOR: 1.72 (95% CI: 1.14, 2.59)*
Loneliness

Mediation analysis schematic outlining the ordering between X=Loneliness, assessed through the dichotomised LSESL; Y=Self-Rated

#p=0.01
#5p=0,001
F#¥p<0.001

Figure 1

Self-Rated
Physical Health

Physical Health; and M=Depression, assessed through the HADS depression subscale, with adjusted ORs, 95% Cls and p values displayed.
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relevant to discussions within the framework of the minority stress
model, which stipulates that the resources a community offers can be
beneficial, but communities remain susceptible to enacted stigmas. ™
Experiences of limited social networks may be heightened among
men; women and those identifying as transgender within the LGBT
community report wider and more diverse social networks.**

Previous literature has also outlined complex social dynamics
among gbMSM, in terms of HIV-related stigma; prejudice result-
ing in social exclusion, feelings of rejection, and a sense of divi-
sion has also led towards difficulties forming relationships.*
Serosorting, where men seek out relationships with other men
who have the same serostatus, has resulted in feelings of exclu-
sion among men living with HIV.** This could contribute towards
difficulties forming relationships and thus experiences of lone-
liness, which highlights a need to target and implement preven-
tative measures to combat loneliness among gbMSM.

Our results suggest a multi-faceted approach where loneliness
influences self-rated physical health. Previous research has high-
lighted loneliness as a risk factor for depressive symptoms, with
some suggesting these factors are acting synergistically to influ-
ence adverse health outcomes.” * Depressive symptoms were
controlled for in the multivariable model; however, we went
beyond treating depression as a confounder and explored this
association in detail via the construction of a mediation sche-
matic, which allowed us to further delineate the relationship
between loneliness, mental health and self-rated physical health.
This is particularly important, as gpMSM have been identified as
experiencing poorer mental health outcomes, in comparison
with straight men.*® As depressive symptoms partially mediated
this relationship, one avenue through which loneliness poten-
tially impacts health is centred around mental health. Due to
the presence of partial and not complete mediation, it can be
interpreted that depression is not fully driving the association
between loneliness and poor self-rated health. The nature of
loneliness and quality of social networks could be influencing
access to care when needed, thus impacting health outcomes.
Social support has been associated with greater access to care,*’
whereas internalised stigma and non-disclosure of sexual orienta-
tion has been found to negatively impact healthcare usage.*®
Loneliness could be impacting health directly through activation
of stress-related physiologic responses, through allostatic load."®
Physical, mental and social pathways could be acting in tandem to
contribute towards lower perceptions of overall health.

Regarding limitations, the outcome is based on a single-item
self-rated assessment of physical health, which is a subjective
measure. Individuals may be rating their physical health lower
simply as a result of depression; however, given recent research
examining the impact of loneliness on mortality," it seems unli-
kely that this effect can solely be explained by differences in
survey response behaviours. Future research investigating clinical
assessments of physical health and loneliness within this popula-
tion would be beneficial to further elucidate this relationship. It
should also be considered that individuals reporting poor physi-
cal health may have fewer opportunities for social engagement,
due to either discrimination against gbMSM with disabilities or
physical and/or emotional limitations. As RDS methodology was
used for recruiting participants, it is possible that we have not
captured those experiencing severe loneliness. Therefore, the
effect size of loneliness on self-rated physical health may be
underestimated in this study. Despite our use of longitudinal
data, we were limited in our ability to instil a strict tem-
poral ordering between our measures of loneliness, depressive
symptoms and self-rated physical health in our mediation analy-
sis; results should, therefore, be interpreted with caution.

CONCLUSIONS

Our results suggest an association between loneliness and self-rated
physical health, partially mediated by depressive symptoms. These
findings contribute knowledge regarding the effect of psychosocial
factors on the overall well-being of gpMSM and provide insight into
the relationship between social, physical and mental well-being.
Acknowledging that community consultation is essential in the devel-
opment of programming in order to ensure these positive actions will
be used by the target population, our results provide support for
further examination of whether the development, implementation
and scale-up of programming and comprehensive care that address
social, physical and mental well-being are warranted.

What is already known on this subject

» Loneliness is a psychosocial determinant of health, which
can lead to adverse health outcomes within the general
population, through influencing physiological mechanisms.
Further, there is an identified association between
depression and loneliness, though the direction of this
relationship has not been clearly elucidated. It has been
well established that stigma and discrimination exist
among gay, bisexual and other men who have sex with
men, prompting the authors to investigate the impact of
loneliness within this population due to potential
heightened vulnerability.

What this study adds

» More than half of the participants in this sample experienced
loneliness (61%), suggesting that gay, bisexual and other
men who have sex with men are vulnerable to loneliness.
Among those who experienced loneliness, 87% reported
poor self-rated physical health; after adjustment for
confounding, we found an association between loneliness
and poor self-rated physical health. Last, we determined that
depressive symptoms act as a partial mediator along the
pathway from loneliness to poor self-rated physical health.
These findings highlight the need for assessment of
psychosocial stressors to improve health outcomes and
mitigate the harm that arises from loneliness.

Author affiliations

'Epidemiology and Population Health Program, BC Centre for Excellence in HIV/AIDS,
Vancouver, Canada

2Mailman School of Public Health, Columbia University, New York City, New York,
USA

3Department of Psychology, University of Southampton, Southampton, UK

“School of Population and Public Health, Faculty of Medicine, University of British
Columbia, Vancouver, Canada

>AIDS Research Program, BC Centre for Excellence in HIV/AIDS, Vancouver, Canada
6Department of Family Practice, Faculty of Medicine, University of British Columbia, Vancouver,
Canada

?Canadian Institute for Substance Use Research, University of Victoria, Victoria, Canada
8School of Public Health and Social Policy, Faculty of Human and Social Development, University
of Victoria, Victoria, Canada

%Faculty of Health Sciences, Simon Fraser University, Burnaby, Canada

Acknowledgements We would like to thank the Momentum Health Study participants,
office staff and community advisory board as well as our community partners: Health
Initiative for Men, YouthCO HIV & Hep C Society, and Positive Living Society of BC.

Contributors MEM design, interpretation, draft, final approval, HA design, draft,
final approval. KC design, interpretation, final approval. TL design, interpretation,
final approval. LW analysis, draft, final approval. JB analysis, draft, final approval. MH

558 Marziali ME, et al. J Epidemiol Community Health 2020;74:553-559. doi:10.1136/jech-2019-213566



Original research

design, draft, final approval. EAR design, draft, final approval. DMM design, draft,
final approval. NL design, draft, final approval. RSH design, draft, final approval. JMS
design, revise, final approval. KGC design, interpretation, draft, final approval. All
have agreed to be accountable for all parts of this work.

Funding This work was supported by the National Institute on Drug Abuse
(ROTDA031055-01A1) and the Canadian Institutes of Health Research (MOP-
107544, 143342, PJT-153139). NJL was supported by a CANFAR/CTN Postdoctoral
Fellowship Award. HLA was supported by a Postdoctoral Fellowship award from the
Canadian Institutes of Health Research (Grant #MFE-152443). DMM and NJL are
supported by Michael Smith Foundation for Health Research Scholar Awards (#5209,
#16863). KGC is supported by a Canadian Institutes of Health Research Health
Systems Impact Fellowship award, a Michael Smith Foundation for Health Research
Trainee award and a Canadian HIV Trials Network/Canadian Foundation for AIDS
Research Postdoctoral Fellowship award.

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement No data are publicly available.

ORCID iD
Megan E Marziali http://orcid.org/0000-0002-8845-663X

REFERENCES

Leigh-Hunt N, Bagguley D, Bash K, et al. An overview of systematic reviews on the

public health consequences of social isolation and loneliness. Public Health

2017;152:157-71.

Ge L, Yap CW, Ong R, et a/. Social isolation, loneliness and their relationships with

depressive symptoms: a population-based study. PLoS One 2017;12:e0182145.

Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and empirical review of

consequences and mechanisms. Ann Behav Med 2010;40:218-27.

4 Cacioppo JT, Hughes ME, Waite L, et al. Loneliness as a speific risk factor for depressive

symptoms: cross-sectional and longitudinal analyses. Psychol Aging 2006;21:140-51.

Jaremka LM, Andridge RR, Fagundes CP, et a/. Pain, depression, and fatigue: loneliness

as a longitudinal risk factor. Health Psychol 2014;33:948-57.

Cacioppo JT, Cacioppo S. Social relationships and health: the toxic effects of perceived

social isolation. Soc Personal Psychol Compass 2014;8:58-72.

McPherson M, Smith-Lovin L, Brashears ME. Social isolation in America: changes in

core discussion networks over two decades. Am Sociol Rev 2006;71:353-75.

de Jong Gierveld J, van Tilburg J, Dykstra PA. Loneliness and social isolation. In:

Vangelisti A, Perlman D, eds. The Cambridge handbook of personal relationships.

Cambridge, UK: Cambridge University Press, 2006: 485-500.

Dyal SR, Valente TW. A systematic review of loneliness and smoking: small effects, big

implications. Subst Use Misuse 2015;50:1697-716.

10 Hawkley L, Thisted R, Cacioppo J. Loneliness predicts reduced physical activity: cross-
sectional & longitudinal analyses. Health Psychol 2009;28:354—63.

11 Christiansen J, Larsen FB, Lasgaard M. Do stress, health behavior, and sleep mediate
the association between loneliness and adverse health conditions among older
people? Soc Sci Med 2016;152:80-6.

12 Cacioppo JT, Hawkley LC, Thisted RA. Perceived social isolation makes me sad: 5-year
cross-lagged analyses of loneliness and depressive symptomatology in the Chicago
health, aging, and social relations study. Psychol Aging 2010;25:453-63.

13 Kuyper L, Fokkema T. Loneliness among older lesbian, gay, and bisexual adults: the
role of minority stress. Arch Sex Behav 2010;39:1171-80.

14 Hatzenbuehler ML, Phelan JC, Link BG. Stigma as a fundamental cause of population
health inequalities. Am J Public Health 2013;103:813-21.

15 Meyer IH. Prejudice, social stress, and mental health in lesbian, gay, and bisexual
populations: conceptual issues and research evidence. Psychol Bull 2003;129:5.

16 McEwen BS, Wingfield JC. The concept of allostasis in biology and biomedicine. Horm
Behav 2003;43:2-15.

17 Arnold EA, Rebchook GM, Kegeles SM. “Triply cursed”: racism, homophobia and HIV-
related stigma are barriers to regular HIV testing, treatment adherence and disclosure
among young Black gay men. Cult Health Sex 2014;16:710-22.

18 Hatzenbuehler ML. How does sexual minority stigma "“get under the skin"?

A psychological mediation framework. Psychol Bull 2009;135:707-30.

19 Meyer H. Resilience in the study of minority stress and health of sexual and gender
minorities. Psychol Sex Orientat Gend Divers 2015;2:209-13.

20 McConnell EA, Janulis P, Phillips G 2nd, et al. Multiple minority stress and LGBT
community resilience among sexual minority men. Psychol Sex Orientat Gend Divers
2018;5:1-12.

S}

w

w1

o

~

[ee]

e}

21

22

23

24

25

26

27

28

29

30

3

32

33

34

35

36

37

38

39

40

4

42

43

44

45

46

47

48

Moradi B, Wiseman MC, DeBlaere C, et al. LGB of color and white individuals'
perceptions of heterosexist stigma, internalized homophobia, and outness: compar-
isons of levels and links. Couns Psychol 2010;38:397-424.

Lachowsky NJ, Lal A, Forrest JI, et al. Including online-recruited seeds: a
respondent-driven sample of men who have sex with men. J Med Internet Res
2016;18:e51.

Moore DM, Cui Z, Lachowsky N, et al. HIV community viral load and factors associated
with elevated viremia among a community-based sample of men who have sex with
men in Vancouver, Canada. J Acquir Immune Defic Syndr 2016;72:87-95.
Heckathorn DD. Snowball versus respondent-driven sampling. Sociol Methodol
2011;41:355-66.

de Jong Gierveld J, van Tilburg T. A 6-Item scale for overall, emotional, and social
loneliness. Res Aging 2006;28:582-98.

Jacobs RJ, Kane MN. Correlates of loneliness in midlife and older gay and bisexual men.
J Gay Lesbian Soc Serv 2012;24:40-61.

van den Broek T. Gender differences in the correlates of loneliness among Japanese
persons aged 50-70. Australas J Ageing 2017;36:234-7.

Nicolaisen M, Thorsen K. Who are lonely? Loneliness in different age groups
(18-81 years old), using two measures of loneliness. Int J Aging Hum Dev
2014,78:229-57.

Prieto-Flores ME, Forjaz MJ, Fernandez-Mayoralas G, et al. Factors associated with
loneliness of noninstitutionalized and institutionalized older adults. J Aging Health
2011;23:177-94.

Fokkema T, Naderi R. Differences in late-life loneliness: a comparison between Turkish
and native-born older adults in Germany. Eur J Ageing 2013;10:289-300.

Greene M, Hessol NA, Perissinotto C, et al. Loneliness in older adults living with HIV.
AIDS Behav 2018;22:1475-84.

Bourne A, Weatherburn P. Substance use among men who have sex with men:
patterns, motivations, impacts and intervention development need. Sex Transm Infect
2017,93:342-6.

Bradley KA, Bush KR, McDonell MB, et al. Screening for problem drinking: comparison
of CAGE and AUDIT. J Gen Intern Med 1998;13:379-88.

Herek G, Glunt E. Identity and community among gay and bisexual men in the AIDS era:
preliminary dindings from the Sacramento Men's Health Study. In: Herek G, Greene B,
eds. AIDS, identity, and community: the HIV epidemic and lesbians and gay men.
Psychological perspectives on lesbian and gay issues: vol 1. Lesbian and gay psychology:
theory, research, and clinical applications. Thousand Oaks, CA: Sage, 1995.

Snaith R. The hospital anxiety and depression scale. Health Qual Life Outcomes
2003;1:29.

Millan-Calenti JC, Sanchez A, Lorenzo T, et al. Depressive symptoms and other factors
associated with poor self-rated health in the elderly: gender differences. Geriatr
Gerontol Int 2012;12:198-206.

Selig J, Preacher K. Monte Carlo method for assessing mediation: an interactive tool for
creating confidence intervals for indirect effects [Computer Software]. 2008. Available:
http://quantpsy.org/ (accessed January 2015.

Falk CF, Biesanz JC. Two cross-platform programs for inferences and interval estima-
tion about indirect effects in mediational models. SAGE Open 2016;6:1-13.

Baron R, Kenny D. The moderator-mediator variable distinction in social psychological
research: conceptual, strategic, and statistical considerations. J Pers Soc Psychol
1986;51:1173-82.

DiJulio B, Hamel L, Mufiana C, et al. Loneliness and social isolation in the United
States, the United Kingdom, and Japan: an international survey. 2018. Available:
http://files.kff.org/attachment/Report-Loneliness-and-Social-Isolation-in-the-United-
States-the-United-Kingdom-and-Japan-An-International-Survey

Victor C, Grenade L, Boldy D. Measuring loneliness in later life: a comparison of
differing measures. Rev Clin Gerontol 2006;15:63—70.

Hughes M. Loneliness and social support among lesbian, gay, bisexual, transgender
and intersex people aged 50 and over. Ageing Soc 2015;36:1961-81.

Roberts TS, Hore SG, Hoyt WT. Between a gay and a straight place: bisexual
individuals" experiences with monosexism. J Bisex 2015;15:554-69.

Erosheva EA, Kim HJ, Emlet C, et al. Social networks of lesbian, gay, bisexual, and
transgender older adults. Res Aging 2016;38:98—123.

Smit PJ, Brady M, Carter M, et al. HIV-related stigma within communities of gay men:
a literature review. AIDS Care 2012:24:405-12.

Sivakumaran G, Margolis R. Self-rated health by sexual orientation among
middle-aged and older adults in Canada. J Gerontol B Psychol Sci Soc Sci 2019.
Knowlton AR, Hua W, Latkin C. Social support networks and medical service use
among HIV-positive injection drug users: implications to intervention. A/DS Care
2005;17:479-92.

Whitehead J, Shaver J, Stephenson R. Outness, stigma, and primary health care
utilization among rural LGBT populations. PLoS One 2016;11:e0146139.

Marziali ME, et al. J Epidemiol Community Health 2020;74:553-559. doi:10.1136/jech-2019-213566 559


http://orcid.org/0000-0002-8845-663X
https://dx.doi.org/10.1016/j.puhe.2017.07.035
https://doi.org/10.1016/j.puhe.2017.07.035
https://dx.doi.org/10.1371/journal.pone.0182145
https://doi.org/10.1371/journal.pone.0182145
https://dx.doi.org/10.1007/s12160-010-9210-8
https://doi.org/10.1007/s12160-010-9210-8
https://dx.doi.org/10.1037/0882-7974.21.1.140
https://doi.org/10.1037/0882-7974.21.1.140
https://dx.doi.org/10.1037/a0034012
https://doi.org/10.1037/a0034012
https://dx.doi.org/10.1111/spc3.12087
https://doi.org/10.1111/spc3.12087
https://dx.doi.org/10.1177/000312240607100301
https://doi.org/10.1177/000312240607100301
https://dx.doi.org/10.3109/10826084.2015.1027933
https://doi.org/10.3109/10826084.2015.1027933
https://dx.doi.org/10.1037/a0014400
https://doi.org/10.1037/a0014400
https://dx.doi.org/10.1016/j.socscimed.2016.01.020
https://doi.org/10.1016/j.socscimed.2016.01.020
https://dx.doi.org/10.1037/a0017216
https://doi.org/10.1037/a0017216
https://dx.doi.org/10.1007/s10508-009-9513-7
https://doi.org/10.1007/s10508-009-9513-7
https://dx.doi.org/10.2105/AJPH.2012.301069
https://doi.org/10.2105/AJPH.2012.301069
https://dx.doi.org/10.1037/0033-2909.129.5.674
https://doi.org/10.1037/0033-2909.129.5.674
https://dx.doi.org/10.1016/s0018-506x(02)00024-7
https://dx.doi.org/10.1016/s0018-506x(02)00024-7
https://doi.org/10.1016/s0018-506x(02)00024-7
https://dx.doi.org/10.1080/13691058.2014.905706
https://doi.org/10.1080/13691058.2014.905706
https://dx.doi.org/10.1037/a0016441
https://doi.org/10.1037/a0016441
https://dx.doi.org/10.1037/sgd0000132
https://doi.org/10.1037/sgd0000132
https://dx.doi.org/10.1037/sgd0000265
https://doi.org/10.1037/sgd0000265
https://dx.doi.org/10.1177/0011000009335263
https://doi.org/10.1177/0011000009335263
https://dx.doi.org/10.2196/jmir.5258
https://doi.org/10.2196/jmir.5258
https://dx.doi.org/10.1097/QAI.0000000000000934
https://doi.org/10.1097/QAI.0000000000000934
https://dx.doi.org/10.1111/j.1467-9531.2011.01244.x
https://doi.org/10.1111/j.1467-9531.2011.01244.x
https://dx.doi.org/10.1177/0164027506289723
https://doi.org/10.1177/0164027506289723
https://dx.doi.org/10.1080/10538720.2012.643217
https://doi.org/10.1080/10538720.2012.643217
https://dx.doi.org/10.1111/ajag.12448
https://doi.org/10.1111/ajag.12448
https://dx.doi.org/10.2190/AG.78.3.b
https://doi.org/10.2190/AG.78.3.b
https://dx.doi.org/10.1177/0898264310382658
https://doi.org/10.1177/0898264310382658
https://dx.doi.org/10.1007/s10433-013-0267-7
https://doi.org/10.1007/s10433-013-0267-7
https://dx.doi.org/10.1007/s10461-017-1985-1
https://doi.org/10.1007/s10461-017-1985-1
https://dx.doi.org/10.1136/sextrans-2016-052674
https://doi.org/10.1136/sextrans-2016-052674
https://dx.doi.org/10.1046/j.1525-1497.1998.00118.x
https://doi.org/10.1046/j.1525-1497.1998.00118.x
https://dx.doi.org/10.1186/1477-7525-1-29
https://doi.org/10.1186/1477-7525-1-29
https://dx.doi.org/10.1111/j.1447-0594.2011.00745.x
https://dx.doi.org/10.1111/j.1447-0594.2011.00745.x
https://doi.org/10.1111/j.1447-0594.2011.00745.x
http://quantpsy.org/
https://dx.doi.org/10.1177/2158244015625445
https://doi.org/10.1177/2158244015625445
https://dx.doi.org/10.1037//0022-3514.51.6.1173
https://doi.org/10.1037//0022-3514.51.6.1173
http://files.kff.org/attachment/Report-Loneliness-and-Social-Isolation-in-the-United-States-the-United-Kingdom-and-Japan-An-International-Survey
http://files.kff.org/attachment/Report-Loneliness-and-Social-Isolation-in-the-United-States-the-United-Kingdom-and-Japan-An-International-Survey
https://dx.doi.org/10.1017/S0959259805001723
https://doi.org/10.1017/S0959259805001723
https://dx.doi.org/10.1017/S0144686X1500080X
https://doi.org/10.1017/S0144686X1500080X
https://dx.doi.org/10.1080/15299716.2015.1111183
https://doi.org/10.1080/15299716.2015.1111183
https://dx.doi.org/10.1177/0164027515581859
https://doi.org/10.1177/0164027515581859
https://dx.doi.org/10.1080/09540121.2011.613910
https://doi.org/10.1080/09540121.2011.613910
https://dx.doi.org/10.1093/geronb/gbz067
https://doi.org/10.1093/geronb/gbz067
https://dx.doi.org/10.1080/0954012051233131314349
https://doi.org/10.1080/0954012051233131314349
https://dx.doi.org/10.1371/journal.pone.0146139
https://doi.org/10.1371/journal.pone.0146139

	Abstract
	INTRODUCTION<!--AU: Please verify the hierarchy of the section headings within the main text of the article.-->
	METHODS
	Participants and recruitment
	Exposure measure
	Outcome measure
	Confounder measures
	Statistical analysis

	RESULTS
	Descriptive statistics
	Multivariable generalsied linear-mixed model
	Mediation analysis

	DISCUSSION
	CONCLUSIONS
	Acknowledgements
	Contributors
	Funding
	Competing interests
	Patient consent for publication
	Provenance and peer review
	Data availability statement
	ORCID iD
	REFERENCES

