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Abstract

Background

Gay, bisexual, and other men who have sex with men (GBM) have the highest proportion of
incident HIV infection. Pre-exposure prophylaxis (PrEP) use and screening for sexually
transmitted infections (STls) are primary HIV prevention strategies, however, uptake
remains low. Social capital, collective resources generated through social connections, are
associated with lower HIV risk and infection. We investigated social capital in association
with PrEP indicators among GBM.

Methods

Analyses included (N = 376) GBM from the 2014 National HIV Behavioral Surveillance
(NHBS) in New Orleans. Multiple regression methods assessed the association between
one item within each of eight domains from the Onyx and Bullen Social Capital Scale and:
awareness and willingness to use PrEP. Analyses are adjusted for age, race, education,
sexual intercourse with women, and health insurance.

Results

Forty percent of GBM were 18-29 years, 52 percent White. Sixty percent were willing to use
PrEP. Social capital was above 50 percent across 7 of 8 indicators. Community group partic-
ipation (vs no participation) was associated with higher likelihoods of PrEP awareness
(adjusted Prevalence Ratio [aPR] = 1.41, 95% Confidence Interval [Cl] = 1.02, 1.95). None
of the seven remaining social capital indicators were significantly associated with any of the
PrEP outcomes.

Conclusions

Community groups and organizations could be targeted for interventions to increase uptake
of HIV prevention strategies among GBM in New Orleans

PLOS ONE | https://doi.org/10.1371/journal.pone.0213022 March 12,2019

1/11


http://orcid.org/0000-0003-4170-2001
https://doi.org/10.1371/journal.pone.0213022
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0213022&domain=pdf&date_stamp=2019-03-12
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0213022&domain=pdf&date_stamp=2019-03-12
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0213022&domain=pdf&date_stamp=2019-03-12
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0213022&domain=pdf&date_stamp=2019-03-12
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0213022&domain=pdf&date_stamp=2019-03-12
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0213022&domain=pdf&date_stamp=2019-03-12
https://doi.org/10.1371/journal.pone.0213022
https://doi.org/10.1371/journal.pone.0213022
http://creativecommons.org/licenses/by/4.0/

©'PLOS|ONE

Social capital and PrEP among gay and bisexual men

data sharing agreement. Interested parties should
contact the Director for the STD/HIV Program,
DeAnn Gruber, PhD at deann.gruber@la.gov.

Funding: This publication was supported by the
Grant or Cooperative Agreement Number
U62PS005081, funded by the Centers for Disease
Control and Prevention (www.cdc.gov) to (W.T.R.),
and KO1TMH111374, funded by the National
Institute of Mental Health (www.nimh.nih.gov) to
(Y.R.), and P30MH0522776 and T32\MH019985,
funded by the National Institute of Mental Health
(www.nimh.nih.gov) to (M.Z.). The contents are
solely the responsibility of the authors and do not
necessarily represent the official views of the
Centers for Disease Control and Prevention or the
Department of Health and Human Services or the
National Institute of Mental Health. The funders had
no role in study design, data collection and
analysis, decision to publish, or preparation of the
manuscript.

Competing interests: The authors have declared
that no competing interests exist.

Introduction

Seventy percent of new HIV infections in the United States (US) occur among gay, bisexual,
and other men who have sex with men (GBM) [1]. An estimated one in six (16.7 percent) of
GBM will become infected with HIV in their lifetime [2]. New HIV diagnosis rates among
GBM are highest within the southern states [3]. For instance, the estimated diagnosed HIV
prevalence was twice as high in Louisiana compared to the national rate [4]. In New Orleans,
Louisiana—the setting of this current study—the primary risk factor for new HIV diagnosis is
reported being GBM, which accounted for 56 percent of infections in 2016, among persons
who reported a risk factor [5].

Individual factors that increase risk of HIV acquisition and transmission for GBM include
unprotected receptive anal intercourse [6]. Social network factors that increase risk of HIV
acquisition and transmission for GBM include higher HIV prevalence within smaller, dense
sexual networks [7, 8]. Combination approaches that include biomedical HIV-prevention
modalities such as pre-exposure prophylaxis (PrEP), and consistent condom use are recom-
mended to reduce HIV transmission, especially among GBM [9, 10]. PrEP is an oral antiretro-
viral (ARV) medication taken daily by HIV-negative individuals who are at high social or
behavioral risk [11]. Studies demonstrated that PrEP has have high efficacy in reducing HIV
acquisition among GBM, when taken consistently [12].

Despite the importance of PrEP for reducing HIV incidence among GBM, uptake of this
technology remains suboptimal among this group. Two independent national studies esti-
mated that about 4 percent of GBM were using PrEP [13, 14]. Low uptake of PrEP and related
prevention strategies among GBM are largely attributed to social and structural risk determi-
nants [15] including financial hardship, lack of social support, and HIV stigma and conspiracy
beliefs [16].

Psychosocial factors, such as internal and external homonegativity [17], internal social anxi-
ety and discrimination-directed abuse also influence sexual behavior and possibly uptake of
HIV prevention and care among GBM. For instance, one study showed that social anxiety,
activated by interpersonal fears of rejection among GBM led to avoiding safe-sex negotiations,
which in-turn was associated with unprotected anal intercourse [18]. External factors such as
verbal, and childhood physical abuse directed towards GBM have also shown to impact high
risk sexual behavior directly and indirectly through higher risk of syndemics psychosocial
problems (e.g., depression and heavy alcohol use) [19].

While we know much about the individual psychosocial determinants that influence HIV
prevention behaviors, only recently has there been work documenting the role of interpersonal
factors such as perceived social norms and how norms facilitate the uptake of HIV prevention
strategies for GBM [20]. Beyond inter and intrapersonal factors, experts have called for more
research to investigate social-ecological or community-level determinants of biomedical HIV
prevention [21] such as PrEP outcomes [22], in population-based settings. However, one sys-
tematic review published in 2018 reported that no studies investigated associations between
societal and community-level factors that facilitate PrEP acceptability and uptake [23].

Social capital is one social-ecological factor, defined broadly as collective resources gener-
ated through social connections [24, 25] that can facilitate individual behavior change and
health. There are two primary theoretical approaches or traditions within social capital and
health research that influence which indicators are used in studies. First, social cohesion is the
most widely used approach/tradition [26], which focuses on the cognitive aspects of social cap-
ital such as perceptions of trust, norms of reciprocity, and participation in one’s network or
community [27]. Measures typically assess one’s level of participating in community-related
events, one’s ability to obtain information, and one’s degree of feelings of safety and trust in
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their neighborhood [27]. Next is the structural forms of social capital, which focuses on the
availability of organizational resources, patterns of civic engagement in neighborhoods, and
informal social control among a collective unit [28, 29]. Second, social networks is another the-
oretical approach/tradition of social capital, which focuses on the resources embedded within
network ties [24, 30]. Measures from the social network perspective includes the resource gen-
erator, which tallies the actual resources available in one’s network [31]. There is currently no
consensus about how to best measure social capital, and there is significant variation on how
the concept is applied in HIV research. One recent systematic review that summarized the
association between social capital and HIV/AIDS outcomes in the US found that some studies
conceptualized social capital as an individual-level attribute while other studies conceptualized
it as a property of the community/collective [32]. The systematic review found a wide range of
survey instruments used to assess social capital, and documented that very few studies incor-
porated measures from both social capital approach/traditions [32].

Despite theoretical and methodological differences across prior studies, social capital has
been documented to primarily have protective associations with health outcomes [33]. Specific
to HIV-related outcomes, social capital has been associated with lower HIV risk behaviors
[34], lower HIV diagnosis [35] and HIV incidence rates [36], higher adherence of ARV ther-
apy [37], and suppressed viral load [38]. One quantitative study among GBM in Swaziland
found that higher social capital participation was associated with 30 percent higher likelihood
of testing for HIV in the past 12 months [39]. One study among GBM in the US found that
psychosocial strengths, which included social support and social capital as a composite variable
was associated with lower risk of condomless anal intercourse [40]. Regarding uptake of HIV
prevention, one study among GBM in South Africa documented that strengthening social cap-
ital links between community-based HIV prevention volunteers and GBM is important to mit-
igate barriers such as mistrust and community homonegativity [41].

One pathway through which social capital facilitates an increase likelihood of HIV preven-
tion and reduce HIV risk is buffering mental health outcomes related to social stigma and
homonegativity [42]. For instance, one quantitative study among young black HIV positive
GBM in the US, among those who report depressive symptoms, lower social capital was associ-
ated with 27 percent lower odds of viral suppression [43]. Within the US, emerging work sug-
gests that social relations developed within group membership shape GBM’s sexual risk
behaviors [44]. The current evidence from prior studies and emerging studies suggests that
social capital may be important in increasing PrEP uptake among GBM.

However, we could not identify any studies in the US that assessed this association. We
therefore investigated whether social capital indicators, from the social cohesion approach/tra-
dition, were associated with awareness of PrEP and willingness to use PrEP among GBM in
the US [32]. We included PrEP awareness as an outcome because diffusion of innovation is a
key pathway through which social capital is associated with health [45]. Our study data were
collected in 2014, less than two years after the Food and Drug Administration approved Tru-
vada for PrEP. Next, PrEP research is still in its infancy and enhancing awareness is the second
step in the PrEP care continuum [46]. Last, PrEP awareness and willingness to use PrEP are
independent indicators for actual uptake [47].

Social capital theory and the breadth of findings from prior empirical work reveal that
social capital indicators, particularly those based on the social cohesion perspective, can be
protective of HIV outcomes. We hypothesized then, that GBM who report social cohesion
aspects such as participation in community groups and sense of trust in their community will
have higher likelihoods of being aware of PrEP and of being willing to use PrEP.
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Methods
Ethical approval

“All procedures performed in studies involving human participants were in accordance with
the ethical standards of the institutional and/or national research committee and with the 1964
Helsinki declaration and its later amendments or comparable ethical standards.” The ethics
committee Institutional Review Board (IRB) at Louisiana State University Health Sciences
Center and Louisiana Department of Health approved the study.

Participants

A total of 553 GBM were surveyed during the New Orleans CDC National HIV Behavioral
Surveillance (NHBS) study in 2014. Eligibility requirements included cisgender men, 18 years
of age or older, who were residents of the New Orleans metropolitan area, able to take the sur-
vey in English, and reported ever having oral or anal sex with another man. Participants with
complete data on age, race, education, insurance status, ever had sex with a woman, and the
social capital variables were N = 493, and then we excluded HIV positive GMB, resulting in

a final analytic sample size of N = 376 HIV negative GBM. Informed consent was obtained
from all participants to complete the anonymous survey and HIV test. All procedures were
approved by the Louisiana State University Health Sciences Center and Louisiana Department
of Health’s Institutional Review Board (IRB).

Recruitment

Participants were recruited through venue-based time-space sampling (VBTS) as specified
within the NHBS protocol. While details of the NHBS sampling protocol have been described
elsewhere [48], VBTS employs a two-stage sampling design using a monthly calendar to sched-
ule specific days and times for recruitment events at venues such as bars, sex clubs, and dance
clubs. Between July and December 2014, a total of 79 recruitment events were held in venues
frequented by GBM in New Orleans. At recruitment events, GBM who crossed a threshold or
line of recruitment were systematically approached by members of our team and screened for
eligibility. Eligible men were asked to participate in completing an anonymous survey and
offered the option of HIV testing. Participants were reimbursed a $25 cash-value gift card for
completing the survey and an additional $25 cash-value gift card for completing an HIV test.
Information about prevention services in New Orleans, and counseling materials were pro-
vided to all study participants. Verbal consent was provided by all participants before they ini-
tiated the survey.

Measures

The NHBS contains a core instrument that covers a wide spectrum of questions on sociodemo-
graphics, sexual behavior, substance use, HIV and STT testing, and PrEP. A locally developed
questionnaire included questions about social capital adapted from the Onyx and Bullen Social
Capital Scale [27].

Sociodemographics. Age group (1 = 18-29, 2 = 30-39, 3 = 40 and older); race (1 = Black
and Other vs 0 = non-Hispanic White); education (1 = less than high school, 2 = some college,
3 = college degree or higher); and currently have health insurance (1 = yes vs 0 = no). We also
included a variable sex with a woman ever (1 = yes vs 0 = no) because of prior associations
with sexual risk behavior [49], we thought it was plausible that this behavior may influence
awareness and willingness to use PrEP.
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Social capital. The items in our social capital scale are based on the social cohesion
approach/tradition, which includes indicators such as trust, participation in community events,
and neighborhood connections [50]. Respondents were asked a series of eight questions—one
question within each of eight domains—modified from the Onyx and Bullen Social Capital Scale
[27]. Domains and questions were: (Value of Life: Do you feel valued by society?; Work Connec-
tions: Are your co-workers or classmates also your friends?; Tolerance of Diversity: Do you enjoy
living among people of different lifestyles?; Community Group Participation: Are you an active
member of a local organization or club?; Social Agency: If you need information to make a life
decision, do you know where to find that information?; Trust/Safety: Do you feel safe walking
down your street after dark?; Neighborhood Connections: Have you visited a neighbor in the past
week? Friend Communication: In the past week, how many times did you communicate with
friends using your phone?). As a continuous measure, friend communication was not signifi-
cantly related to any of the outcomes. The choice to dichotomize this measure using the median
value of 40 was made due to extreme outliers. Thus, a “1” response indicated speaking to friends
more than 40 times per week whereas a “0” indicated communicating less than 40 times per
week. Responses to all dichotomous questions were (1 = yes vs 0 = no/don’t know/refused).

PrEP awareness and willingness. Awareness of PrEP was ascertained from the question,
“Before today, have you ever heard of people who do not have HIV taking antiretroviral medi-
cines, to keep from getting HIV?” Willingness to take PrEP was ascertained from the question,
“Would you be willing to take anti-HIV medicines every day to lower your chances of getting
HIV?” Responses to the PrEP questions were (1 = yes vs 0 = no/don’t know).

Analysis plan

Frequency distributions were calculated for all sociodemographic, social capital, and PrEP var-
iables. Adjusted prevalence ratios (aPR) were calculated through Log-Poisson regression,
which estimated the aPRs for the PrEP variables with two categories: (1 = yes and 0 = no/don’t
know = reference). Each model included relevant covariates age, race, education, sex with
women (ever), and current health insurance. In all models, the eight social capital variables
were included in one block because they were not highly or significantly correlated. All analy-
ses are conducted among the HIV-negative sample since those eligible for PrEP cannot be
HIV-positive.

Results

All the study results are reported in Table 1. Approximately 41 percent of GBM sampled were
between the ages of 18-29 years, and 52 percent were white. Forty-seven percent were aware of
PrEP and 60 percent were willing to use PrEP. Frequency of those reporting yes to seven of the
eight social capital indicators was greater than 50 percent. Community group participation

was the lowest reported social capital indicator, where 26 percent said yes.

Social capital and PrEP

GBM participating (vs not participating) in community groups were 40 percent more likely to
be aware of PrEP (aPR = 1.40, 95% CI = 1.02, 1.95, p = 0.04). No other social capital variables
were significantly associated with willingness to use PrEP in this sample.

Other variables and PrEP

Being 40 years of age or older (vs 18-29 years) was not significantly associated with lower like-
lihood of PrEP awareness (aPR = 0.83, 95% CI = 0.55, 1.23, p = 0.35) but was significantly
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Table 1. Description of the sample and multivariable association among predictors and PrEP awareness and willingness. New Orleans National HIV Behavioral Sur-

veillance (NHBS)-MSM Cycle, 2014.
Total, n (376)

Age group, 18-29, ref

Age group, 30-39

Age group, 40 and older

Race, Non-Hispanic White (ref)
Race, Black and other

Sex with women (ever), No (ref)
Sex with women (ever) Yes
Education, Less than high school (ref)
Education, Some college
Education, College degree or higher
Current health insurance, No (ref)
Current health insurance, Yes
Community group participation, yes
Social agency, yes

Trust and safety, yes

Neighborhood connections, yes
Value of life, yes

Work connections, yes

Tolerance of diversity, yes

Friend communication, yes

*Aware of PrEP, yes

*Willing to use PrEP, yes

* = In multivariable analysis, the PrEP variables are defined as (1 = yes vs 0 = no/don’t know, and 0 is the referent group)

N (%)

153 (41%)
93 (25%)
130 (35%
209 (57%
167 (43%
162 (43%
214 (57%)
85 (23%)

97 (26%)

194 (52%)
104 (28%)
272 (72%)
98 (26%)
332 (88%
291 (77%
239 (64%
309 (82%
290 (77%
363 (97%
195 (52%)
174 (47%)
210 (60%)

NN N N2

RO NS N N2 N2 Nt

aPR = Adjusted Prevalence Ratio, CI = Confidence Interval

https://doi.org/10.1371/journal.pone.0213022.t001

Aware of PrEP (N = 369)
aPR, 95% CI

1

1.14 (0.77, 1.66), p = 0.50
0.83 (0.55, 1.23), p = 0.354
1

0.72 (0.51, 1.01), p = 0.06
1

1.05 (0.77, 1.44), p = 0.74
1

1.72 (0.93, 3.17), p = 0.08
2.92 (1.66, 5.11), p = 0.00
1

0.77 (0.53, 1.10), p = 0.16
1.41 (1.02, 1.95), p = 0.04
1.29 (0.72, 2.33), p = 0.38
1.06 (0.73, 1.54), p = 0.76
1.13 (0.82, 1.57), p = 0.45
0.93 (0.61, 1.45), p = 0.77
0.97 (0.67, 1.41), p = 0.87
0.95 (0.42,2.17), p=0.91
1.00 (0.73, 1.38), p = 0.99

Willing to use PrEP (N = 351)

aPR, 95% CI

1

1.00 (0.72, 1.41), p = 0.96
0.61 (0.42, 0.91), p = 0.01
1

0.99 (0.73,1.33), p = 0.94
1

0.89 (0.67, 1.18), p = 0.42
1

1.27 (0.84, 1.93), p = 0.26
1.26 (0.85, 1.88), p = 0.25
1

0.78 (0.46, 1.32), p = 0.62
1.20 (0.88, 1.64), p = 0.26
0.87 (0.57, 1.32), p = 0.52
0.95 (0.66, 1.33), p = 0.76
0.98 (0.74, 1.31), p = 0.92
1.05 (0.71, 1.55), p = 0.80
0.88 (0.63, 1.22), p = 0.45
1.65 (0.65, 4.18), p = 0.29
0.95 (0.70, 1.26), p = 0.66

associated with willingness to use PrEP (aPR = 0.61, 95% CI = 0.42, 0.91, p = 0.01). College
degree or higher (vs less than high school) was significantly associated with higher likelihood
of being aware (aPR = 2.92, 95% CI = 1.66, 5.11, p = 0.00) but not willingness to use PrEP
(aPR =1.26,95% CI = 0.85, 1.88, p = 0.25). Race was not significantly associated with either
PrEP outcome.

Discussion

Social capital has been identified as an important social determinant for HIV prevention, espe-
cially among GBM globally [39], yet there is a paucity of work on the topic in the US [32]. Our
study contributes to the literature by identifying what specific domains or indicators of social
capital may be useful to intervene on among GBM. In our study, although 47 percent of GBM
were aware of PrEP, 60 percent of GBM were willing to use PrEP, which is higher than esti-
mates reported among international cohorts conducted around similar times (e.g., 48 percent
among GBM in Scotland, UK) [51]. Specific to the US, our estimates are similar to those found
in an NHBS sample of GBM from Philadelphia, PA—another urban city [52]. We found that
GBM participating in community groups reported significantly higher likelihoods of being
aware of PrEP, but the positive association did not reach statistical significance for willingness
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to use PrEP. These results point to a strong potential for improving uptake of PrEP within

the community group settings where diffusion of PrEP awareness could lead to increased will-
ingness and uptake of PrEP may occur among GBM. We expected awareness may be low
among participants since PrEP was approved by the FDA less than two years from the time of
the study, however we are encouraged by the high willingness to use PrEP.

Although the association in multivariable analysis was not significant, lack of significance
could have been attributed to additional factors not measured here, including structural barri-
ers such as healthcare access or stigma. Another potential reason for lack of significance could
be specific mediating mechanisms, such as social group membership that is mediating partici-
pation and willingness to use PrEP [53]. Social group membership in constructed families has
been identified as a potential GBM-specific measure of social capital [54], and empirical mea-
sures of this concept has been associated with sexual risk behaviors such as condomless anal
sex [44]. Nevertheless, given that PrEP is now more widely accessible, advertised, and afford-
able (six years after FDA approval), a follow-up replication study is important to assess
whether community group participation remains associated with willingness and actual PrEP
uptake.

The importance of our study findings for policy and prevention is that these data suggest
there is awareness of PrEP in the community groups where GBM participate. While we did
not have qualitative data about the content or what occurs in the community groups, we think
there could be an opportunity for the local Health Department to deliver interventions in
these settings. Community groups could be a place to provide on-site consultation and screen-
ing for PrEP use, as well as mental and other behavioral support, and motivational interview
trainings to improve uptake, retention in using PrEP, and high PrEP adherence. There is one
recent successful model of social capital intervention to improve engagement in HIV care for
GBM living with HIV in the US South [55] that could potentially be adapted to improve
uptake of HIV prevention strategies.

The remaining social capital indicators were not statistically associated with any PrEP out-
come. Based on the social cohesion perspective of social capital, [25] we might have expected
social agency, and trust and safety in one’s neighborhood to be significant predictors of HIV
preventions strategies for GBM. We anticipated this because there is often high external and
community stigma and discrimination that GBM experience within their communities, which
have been a barrier for accessing HIV prevention resources [56, 57].

There are some study limitations. NHBS survey items on PrEP were based on self-report
and responses could be biased. However, NHBS responses have been shown to be reliable
because the study sites used highly trained interviewers who have high rapport with partici-
pants [58, 59]. VBTS sampling is not a probability-based design and may miss GBM who do
not attend the venues selected. Nevertheless, VBTS is currently a gold standard for recruiting
multisite national samples of GBM [48].

Although there is no consensus on how best to assess social capital, we elected items with
high factor loadings from each of eight domains derived from the modified Onyx and Bullen
social capital scale. Next, we dichotomized responses into yes vs no/don’t know/refused,
although the original measures are based on a 4-point Likert-type response scale [27]. Prior
studies on the topic in the US that used the Onyx and Bullen scale differed widely in how they
quantified social capital in association with HIV outcomes [60-62]. Therefore, we cannot
assess the validity of our measurement approaches, and so we are unaware of how our method-
ological choices could have affected our results. Nevertheless, we had strict time constraints to
assess multiple other items (including social capital) in the local questionnaire, so we incorpo-
rated short answer responses to maximize time.
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Conclusion

Despite those limitations, this was the first study to investigate social capital in association
with PrEP outcomes in the US [63] and perhaps globally. The findings contribute to the pre-
vailing theory that social capital can be a protective resource for HIV prevention, with partici-
pation in community groups being one mechanism that facilitates the association [36, 64, 65].

We recommend future work on this topic. As we discussed in the introduction, current
social capital and health research has overwhelmingly focused on the social cohesion perspec-
tive that taps the cognitive aspects of social capital [26]. There are other perspectives such as
structural social capital where indicators include density of civic and social organizations [28].
There is also the social network perspective, which considers the density and strength of ties in
one’s networks. Thus, one other avenue for research is to investigate whether membership in
endogenous social networks within the LGBT community in which GBM participate, includ-
ing constructed families is associated with higher willingness and uptake of PrEP.
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