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Abstract

The present study was designed to identify social support classes across time among midlife (40—
64 years) and older (65+ years) gay, bisexual, and other men who have sex with men (MSM), and
whether social support protects against depressive symptoms in this population. This study applied
longitudinal latent class analysis across five visits on 1,329 individuals age 40 or older at baseline
using data from the Multicenter AIDS Cohort Study (MACS) Healthy Aging substudy collected
from April 2016 to October 2018. We identified four classes of social support across time: Partner-
centered, that is, high levels of support from one’s primary partner(s) and moderate support from
friends and family; Friend-centered, that is, high levels of support from friends and chosen family;
Low, that is, low levels of support from all sources; and Robust, that is, high levels of support
from all sources. We found differences in class membership by age, race/ethnicity, employment
status, sexual identity, education, relationship status, and HIV status. Finally, compared to MSM
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in the low support class, men in the other classes had lower odds of depressive symptoms at the
final visit. The most common type of social support was partner-centered, while the least common
type was robust. These findings suggest that the presence of any social support, regardless of the
source, protects against depressive symptoms.
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The need to address healthy aging of gay, bisexual, and other men who have sex with men
(MSM) within the context of public health research is becoming increasingly important

as the population size of midlife (40-64) and older (65+) sexual minority adults in the
United States continues to increase. By 2030, approximately two million older adults

will be sexual minority men.! This population may be especially vulnerable to challenges
associated with aging, including depression.2 Compared to their heterosexual counterparts,
sexual minority older adults experience disproportionate rates of poor mental health and
depression,3# and are at risk of depressive symptoms worsening over time.> The high rates
of depression among MSM have important implications for HIV research. Depression has
been consistently associated with increased sexual risk behavior in MSM living with and
without HIV.8 For MSM living with HIV, depression and other psychosocial conditions
are associated with higher viral loads and decreased adherence to antiretroviral therapy
(ART).”?

Recent studies have described associations between psychosocial factors that protect
versus exacerbate depressive symptoms in MSM. Contributing to the risk of depression
among midlife and older MSM are experiences of historical and current discrimination,
victimization, and stigma,10-12 HIV-related bereavements,9 social isolation,13-1% and
decreases in social network size.16:17 On the other hand, social support has emerged

as a key factor that promotes healthy aging among sexual minority older adults:

greater social support protects against poor general health, mental health, disability, and
loneliness.13:16:18,19

Despite considerable evidence that social support offers a pathway to healthy aging, few
studies have explicitly focused on the composition and function of social support networks
of midlife and older MSM. This omission is critical. These networks may be structured and
function differently compared to their heterosexual peers. Most notably, because of rejection
from their families of origin, some gay and bisexual men form “chosen families”—fictive
kinship networks with other members of sexual minority communities—and strongly rely
upon chosen families for support.29 In contrast to findings in the general population, close
friends rather than family members most commonly comprise social support network of
older gay men?L: and social support from friends rather than family appears to protect
against poor mental health.19.22.23

Prior studies of social support among sexual minority older adults had limitations: social
support was assessed using one- to four-item measures that did not differentiate the source
of support or fully quantify the magnitude of support received from each source.18:24

Ann LGBTQ Public Popul Health. Author manuscript; available in PMC 2021 November 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Henderson et al.

Page 3

Furthermore, no studies have used longitudinal data to investigate how social support
changes over time. It remains unknown what are the most common forms of social support
in MSM and whether the degree and type of social support protect against depression.

One way to investigate these questions is to use an analytic approach such as longitudinal
latent class analysis (LLCA). LLCA allows for the estimation of subgroups of MSM

who differ on multiple indicators of social support types over time.2526 LLL.CA can
subsequently be combined with traditional analytic techniques (e.g., regression) to examine
associations between latent classes and other variables.2” Therefore, this study used LLCA
across a three-year period to (i) identify latent classes of social support among midlife

and older MSM; (ii) examine demographic predictors of the latent classes; and (iii)
prospectively examine the association between social support latent classes and depression.
We hypothesized that multiple distinct classes would emerge characterized by different
levels of support from different sources (e.g., high support from friends but low support from
other sources) over time. We also hypothesized that older age, low income, unemployment,
retirement, low education, and living with HIV would be predictors of membership in the
class with fewest social ties and least amount of social support. Finally, we hypothesized that
classes characterized by low social support would be associated with depressive symptoms.

METHODS
Design and Study Sample

Measures

We used data from the Healthy Aging Study, a substudy of the Multicenter AIDS Cohort
Study (MACS). The MACS is a 35-year ongoing prospective study of gay and bisexual men
living with and without HIV that aims to examine the natural history of HIV infection in the
United States. The study design of the MACS has been described elsewhere.28 Briefly, all
study procedures were first approved by the Institutional Review Board at the University of
Pittsburgh and subsequently at each of the local study sites. Informed consent was obtained
from all participants at the beginning of each study visit. The Healthy Aging Study collected
data from 1,329 individuals age 40 years or older at visits 65 to 69 from April 2016 to
October 2018.

Indicators of Social Support.—The measure of social support consisted of eight items,
prompted by: “Thinking about the last 6 months, how much support did you get from the
following people? (By support we mean things like: loaning you money, help out when
you’re sick, run errands for you, provide transportation for you, help with any other task that
you can’t complete on your own, or by taking the time to really listen to you to help you
deal with a problem).” The survey asked about the following sources of support: primary
partner(s), biological family, created family, friends, acquaintances, people in your church,
coworkers, and other. Participants were asked to rate the level of support from each source:
not at all, very little, somewhat, quite a bit, a great deal, prefer not to say. Each variable
was treated continuously with a range from “not at all” (1) to “a great deal” (5). We coded
“prefer not to say” as missing. Visits 67 to 69 included “not applicable” as a response
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option, which we recoded to 1 to indicate that the participants did not receive support from
this source.

Outcomes.—The primary outcome variable was depressive symptoms at visit 69.

We assessed this variable using the Center for Epidemiologic Studies Depression

Scale (CES-D-20), comprised of 20 questions that screen for past-week depressive
symptomatology. Possible scores range from 0 to 60, with higher numbers indicating greater
symptomatology.2® We treated this variable dichotomously using the conventional cutoff
point for the CES-D-20, where scores of 0 to 15 indicate no depression and scores of 16 or
higher indicate “probable” cases of clinical depression.26

Background Characteristics.—Demographic characteristics were age (65 years or over,
younger than 65), HIV status (seropositive, seronegative), education (high school or less,
some college or more), employment (employed full-time or part-time, unemployed [i.e.,
unemployed, a student, or unable to work due to disability] or retired), and relationship
status (partnered or married, single). We categorized race/ethnicity into White, Black, or
other (i.e., American Indian/Alaska native, Hispanic/Latino, Asian, multiple races, or other).
To assess sexual identity participants were asked, “How do you currently identify?” with
response options of gay, bisexual, heterosexual/straight, other (please specify), unsure/don’t
know, or prefer not to say. Due to the large proportion of gay-identified participants, we
dichotomized sexual identity into gay, homosexual, same-gender-loving (henceforth referred
to as “gay”) or other (e.g., bisexual, queer). Finally, we did not include gender in the analysis
because there was no variability among participants. After removing three individuals

who identified as trans-feminine due to the small sample size, all remaining participants
identified as men.

Statistical Analysis

To identify social support classes among midlife and older MSM, we applied LLCA with
the automatic three-step procedure utilizing Mplus version 7.2 (Muthén & Muthén, Los
Angeles, CA, USA). First, we estimated the unconditional model (i.e., no covariates) with
continuous indicator variables for each type of support (e.g., primary partner, chosen family,
etc.) at each visit. A series of LLCA models specifying one to 7 longitudinal latent classes
were tested. To determine the best-fitting number of classes, we examined several model-fit
criteria including the Bayesian information criterion (BIC), sample size-adjusted BIC (SSA-
BIC), Akaike information criterion (AIC), Bayes factor (BF), correct model probability
(cmP), Vuong-Lo-Mendell-Rubin likelihood ratio test (VLMR LRT), average posterior class
probability (AvePP), and the odds of correct classification ratio (OCC). We also considered
the substantive interpretation of solutions.30

Next, we examined the associations between demographics and the previously identified
social support classes. Using multinomial logistic regression models with the social support
classes as dependent variables, the covariates were treated as auxiliary variables using the
R3STEP option, which accounts for uncertainty in class assignment while maintaining the
initial class structure.26 Lastly, we used Stata version 15.0 (StataCorp, College Station, TX,
USA) to conduct a series of logistic regression analyses to assess the relationship between
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the participants” most likely social support class and depression at Visit 69. In model 1, we
assessed the bivariate relationship between social support class and depression at visit 69. In
model 2, we adjusted for background characteristic variables. In model 3, we adjusted for
background characteristics and HIV status.

Baseline characteristics for the sample (V= 1,329) are presented in Table 1. At visit 65, men
included in this analysis had a mean age of 60.2; 30% of the men were age 65 or older. The
men were predominately gay (91.7%), White (71.6%), employed (61.8%), and had attended
some college or more (85.2%). Approximately 20% of the sample was Black and 9.2%
were another or multiple races. Approximately half (49.5%) of participants were married

or partnered. Nearly one-quarter (22.5%) of participants were retired, whereas 15.8% were
unemployed, a student, or on unable to work due to disability. Nearly half (49.6%) of the
sample was living with HIV.

Descriptions of Social Support Classes

According to fit statistics for LLCA solutions (Table 2), the AIC and BIC continued to
decrease as the number of classes increased, favoring the 7-class solution. The VLMR LRT
was significant for the 2- and 3-class models, indicating a better fit compared to the 1-

and 2-class models, respectively, and was significant when comparing the 4-class model to
the 3-class model. The AvePP were greater than 0.7 and the OCC were greater than 0.5

for all solutions (data not shown). We selected the 4-class solution due to fit statistics and
interpretability. Figures 1-8 show the class-specific profile plots, depicting the mean support
scores on all indicator variables for each class.

Class 1 (28%) was labeled “low support.” Low levels of support were found across all
sources of support and time points. Class 2 (35%) was labeled “partner-centered support.”
This class was characterized by “quite a bit” to “a great deal” of support from one’s
partner(s). Individuals in this class “somewhat” received support from friends, biological
family, and created family, but displayed low levels of support from acquaintances, church,
work, or other sources. The mean scores of support were relatively stable across time;
however, mean scores from work and other sources decreased slightly from visit 65 to visit
69.

Class 3 (20%) was labeled “friend-centered support.” Mean scores indicated that these
individuals received “quite a bit” of support from friends and created family, “somewhat”
received support from biological family and acquaintances, but received “none” to “very
little” support from partner(s), church, work, and other sources of support. Mean scores of
support were relatively stable across time; however, scores from partner(s), work, and other
sources decreased slightly from visit 65 to visit 69.

Finally, Class 4 (17%) was labeled “robust support.” Individuals in this class received “quite
a bit” of support from partner(s), biological and created family, friends, and church. Mean
scores also indicated that acquaintances and work provided “some” support. Across these
sources of support, the mean scores of support were stable across time. However, “other”

Ann LGBTQ Public Popul Health. Author manuscript; available in PMC 2021 November 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Henderson et al. Page 6

support was inconsistent: individuals in this class indicated “some” support from other
sources at visits 65 and 66, but “very little” support at the final three visits.

Associations Between Demographic Characteristics and Social Support Class
Memberships

Tables 3 and 4 present the bivariate and adjusted associations of demographic variables and
social support classes, respectively. Older MSM had higher odds than younger MSM of
being the in the “robust support” compared to the “low support” class (adjusted odds ratio
[aOR]: 1.84, 95% confidence interval [CI]: 1.03, 3.30). Gay-identified MSM had higher
odds than all other MSM of being in the “partner-centered support” compared to the “low
support” class (aOR: 3.86, 95% ClI: 1.39, 10.69). Black MSM had higher odds of being

in the “robust support” compared to the “low support” class than White MSM (aOR: 3.74,
95% CI: 2.13, 6.58). MSM categorized as “other” race had higher odds than white MSM of
being in the “robust support” compared to the “low support” class (aOR: 4.84, 95% ClI: 2.16,
10.85) and being in the “partner-centered support” class compared to the “low support” class
(aOR: 2.85, 95% ClI: 1.06, 7.67).

MSM who were unemployed versus employed had lower odds of belonging to the “friends-
centered support” compared to the “low support” class (aOR: 0.49, 95% Cl: 0.27, 0.89).
MSM with a high school degree or less compared to those with some college or more had
higher odds of belonging to the “robust support” compared to the “low support” class (aOR:
2.52,95% Cl: 1.42, 4.47). MSM who were married or partnered had higher odds compared
to those who were single of belonging to the “partner-centered support” class versus the
“low support” class (aOR: 255.19, 95% CI: 72.36, 899.89) and the “robust support” class
versus the “low support” class (aOR: 5.45, 95% CI: 3.31, 8.99). Finally, MSM living without
HIV compared to MSM living with HIV had higher odds of being in the “robust support”
versus the “low support” class (aOR: 1.72, 95% CI: 1.10, 2.70).

Associations of Social Support Class Membership and Depression

Table 5 presents the bivariate and adjusted associations of social support classes and
depression at visit 69. MSM in the “partner-centered,” “friend-centered,” and “robust”
compared to those in the “low” support classes had lower odds of depressions (aORs range
from 0.48 to 0.64). After adjusting for sociodemographic variables and HIV status into the
model, social support class remained significantly associated with depression.

DISCUSSION

This study identified that midlife and older MSM exhibit four distinct patterns of social
support, ordered from most to least common: “partner-centered support” (35%), “low
support” (28%), “friend-centered support” (20%), and “robust support” (17%). Members
of these classes differed in the quantity of support received across time from various
sources of support including primary partner(s), biological family, chosen family, friends,
acquaintances, church, work, or other sources. Members of these classes also differed in
age, race, employment status, education, sexual identity, relationship status, and HIV status.
Furthermore, this study demonstrates that provided social support was present, it appeared
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to have a protective effect against depressive symptoms in MSM, regardless of whether that
support predominately emerged from a partner, friends, or a broad spectrum of people.

The largest class was the “partner-centered support” class which included 35% of the
sample, followed by the “low support” class which included 28% of the sample, and the
“friend-centered support” class which included 20% of the sample. Finally, 17% of MSM
belonged to the “robust support” class. These findings support research showing that older
gay men commonly receive support from friends, while some MSM receive support from
a variety of sources, including chosen and biological families and larger community.21:31
In this study MSM received the highest support from partners, but prior studies found

that gay men most commonly receive support from friends, 21:32 These studies found that
friends provided support in the form of socializing or acting as activity companions, whereas
partners were the most common source of emotional support.21:32 Qur question assessing
support did not prompt participants to consider socializing as a form of support. The
differences in how support is explicitly defined in surveys may influence how participants
conceptualize the construct.

We found that compared to White MSM, Black MSM and MSM of other races had higher
odds of belonging to the “robust support” group relative to the “low support” group. Little

is known about social support networks among older racial/ethnic minority MSM. In the
general population, faith-based communities are important sources of support for older
adults, particularly those in racial/ethnic minority communities.33 These factors may explain
the higher proportion of racial/ethnic minority MSM in the “robust support” class; however,
this research may not be relevant to the experiences of nonheterosexual men.34

Finally, MSM who were single or unemployed had higher odds of belonging to the “low
support” class. Job loss can directly affect the availability of social support through loss

of coworkers, changes in stress, or changes in one’s financial situation.3® In one study of
sexual minority older adults, participants cited ageism as a barrier to re-gaining employment
following job loss.3¢ In the same study, over half of participants did not have place to
socialize, citing ageism as a deterrent to attending LGB-affirming events and spaces.36 Thus,
increasing opportunities for socialization and employment counseling may provide much
needed support for this vulnerable population.

The Healthy Aging study is a substudy of the MACS that collected data over a three-year
period only. While the use of longitudinal data allowed us to examine how social support
changes over time, a period of three years is too short to fully understand the dynamics of
social support in midlife and older adulthood. The social support variable was not assessed
at any other time points in the MACS; however, it is possible that a lagged effect of social
support class on depression may emerge when considering time periods greater than five
years. Similarly, levels of social support were relatively static over three years, but additional
time points are needed to investigate the broader stability of social support over time. Future
research could explore other factors (e.g., personality traits) that may explain this stability
over time.
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Second, although we compared our results to several other studies that used samples of
sexual minority older adults, our sample included MSM only. Given that gay and bisexual
men have less social support than leshian and bisexual women,13 the differences that
emerged between studies may indicate that social support functions differently, on average,
for sexual minority men and women. Finally, the Healthy Aging Study did not assess actual
or perceived need for social support. It is possible that the “low support” class included
individuals who both need and didn’t need support. Similarly, the “robust support” class
may have included individual who have a greater demand for support. Nevertheless, our
study results demonstrate that, on average, being in the “low support” group was associated
with depression regardless of whether those individuals did or did not need the support. An
important area for future study would be to identify whether the associated between low
social support and depression differs depending on the need for support.

This study also did not examine potential bidirectional effects of social support class and
depression over time, as our aims and hypotheses were specifically defined as prospectively
forward. Furthermore, the analytic technique used to answer the primary research question
cannot be used to robustly disentangle whether the social support class caused depressive
symptoms to emerge, or whether depressive symptoms affected one’s social support class.
Future research can use longitudinal structural equation modeling or variants of mixed
models to examine bidirectional relationships between these two variables.

CONCLUSIONS

MSM exhibit several distinct patterns of social support. A substantial proportion (28%) of
MSM had low social support and were at greater risk of developing depressive symptoms.
Additional efforts are needed to investigate the social needs of MSM with low social support
as they enter older adulthood. Furthermore, future research should examine how to increase
social support among MSM to subsequently decrease the mental health burden in this
population.
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Statement of Public Health Significance:

In this study, midlife and older MSM most commonly received the highest degree of
social support from partners. However, the presence of any social support, regardless of
the source, protected against depressive symptoms. Encouraging social support may help
to decrease the mental health burden in this population.
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Baseline Characteristics of Midlife and Older MSM in the MACS, NV= 1,329

n (%)

Age Cohort

Midlife (40-64 years) 898 (70.2)

Older (65+ years) 381 (29.8)
Sexual identity

Gay 1,219 (91.7)

Other? 110 (8.3)
Race

Black 255 (19.2)

White 952 (71.6)

Otherb 122 (9.2)
Employment

Employed 687 (61.8)

Unemployedc 175(158)

Retired 250 (22.5)
Education

High school or less 190 (14.8)

Some college or more 1,093 (85.2)
Relationship Status

Married or partnered 615 (49.5)

Single 627 (50.5)
HIV status

Positive 636 (49.6)

Negative 647 (50.4)
Depression

Yes 248 (22.0)

No 881 (78.0)

a_.
Bisexual, queer, pansexual, heterosexual.
American Indian/Alaska native, Hispanic/Latino, Asian, multiple races, or other.

CUnemponed, students, or unable to work due to disability.

Abbreviations: MACS = Multicenter AIDS Cohort Study; MSM = men who have sex with men.
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