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Abstract

State-level structural stigma and its consequences in healthcare settings shape access to pre-
exposure prophylaxis (PrEP) for HIV prevention among gay, bisexual, and other men who

have sex with men (GBMSM). Our objective was to assess the relationships between same-sex
marriage laws, a measure of structural stigma at the state level, provider-patient communication
about sex, and GBMSM awareness and use of PrEP. Using data from the Fenway Institute’s

MSM Internet Survey collected in 2013 (N = 3296), we conducted modified Poisson regression
analyses to evaluate associations between same-sex marriage legality, measures of provider-patient
communication, and PrEP awareness and use. Living in a state where same-sex marriage was legal
was associated with PrEP awareness (aPR 1.27; 95% CI 1.14, 1.41), as were feeling comfortable
discussing with primary care providers that they have had sex with a man (aPR 1.63; 95% ClI
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1.46, 1.82), discussing with their primary care provider having had condomless sex with a man
(aPR 1.65; 95% CI 1.49, 1.82), and discussing with their primary care provider ways to prevent
sexual transmission of HIV (aPR 1.39; 95% CI 1.26, 1.54). Each of these three measures of
provider-patient communication were additionally associated with PrEP awareness and use. In
sum, structural stigma was associated with reduced PrEP awareness and use. Policies that reduce
stigma against GBMSM may help to promote PrEP and prevent HIV transmission.

Keywords

Pre-exposure prophylaxis; Same-sex marriage laws; Structural stigma; Men who have sex with
men

Introduction

An estimated 70% of incident human immunodeficiency virus (HIV) diagnoses in the
United States (US) in 2019 were among gay, bisexual, and other men who have sex with
men (GBMSM) [1]. Pre-exposure prophylaxis (PrEP) was first approved for use in 2012
and has been highly effective in preventing HIV acquisition for more than a decade [2—-4],
but as of 2017, only one in three GBMSM at risk for HIV infection reported ever initiating
PrEP [5]. Large racial and ethnic inequities characterize both the burden of HIV and PrEP
awareness [6] and use among GBMSM [1, 7]. Black and Hispanic/Latinx GBMSM are also
less likely to report having discussed PrEP with a health care provider compared to their
white GBMSM counterparts [7].

Structural stigma, or “societal-level conditions, cultural norms, and institutional policies

and practices that constrain opportunities, resources, and wellbeing” [8], based on sexual
orientation may contribute to lower PrEP uptake and adherence. Structural stigma of lesbian,
gay, bisexual, transgender, queer, and other sexual minority (LGBTQ+) populations can
derive from institutions, including states but also neighborhoods, schools, and healthcare
settings. At each of these tiers, higher levels of stigma may be related to lower PrEP use
among GBMSM through multiple mechanisms affecting providers and patients [9, 10].
Structural stigma—a determinant of health inequities among marginalized populations [8,
11, 12]—may make providers less comfortable inquiring about same-sex sexual behavior,
preventing providers from identifying GBMSM patients who might benefit from PrEP [13-
15]. In addition to shaping dialogue between providers and patients, structural stigma may
further influence provider judgment about condomless sex between two males or numbers of
sex partners [16, 17], attitudes which are associated with unwillingness to provide PrEP [16,
18]. In healthcare settings, 65% of LGBTQ+ medical providers reported hearing disparaging
remarks about LGBTQ+ populations in the workplace [19] and 56% of LGBTQ+ patients
reported experiencing discrimination in healthcare [20]. A median of just five hours of
medical school curricula were dedicated to teaching LGBT-related content prior to the
approval of PrEP by the Food and Drug Administration (FDA) [21].

Prior research indicates that HIV-related stigma by health professionals may contribute to
the challenges of delivering PrEP to GBMSM, particularly among those who are Black and
who face a substantially elevated risk of HIV [22]. Participants in a qualitative study in
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Jackson, Mississippi and Boston, Massachusetts similarly reported concerns about culturally
insensitive health care for gay men as a barrier to PrEP use [23]. However, there is little
research on a national scale quantifying the extent to which structural LGBTQ+ stigma

and its effects in healthcare settings—particularly on provider-patient communication—are
related to low GBMSM PrEP awareness and use.

The legalization of same-sex marriage has previously been used as a measure of reduced
systemic discrimination (i.e. structural stigma) and has been found to be positively
associated with improved health outcomes [24, 25]. Further, a previous analysis included
same-sex marriage laws in a composite measure of state-level structural stigma, along with
density of same-sex couples, proportion of public high schools with Gay-Straight Alliances,
public opinion polling, and other policies related to sexual orientation discrimination, to
provide evidence of an association between structural sexual stigma and PrEP awareness
and use [26]. The current analyses use the same dataset to build on this study by evaluating
same-sex marriage legality as an independent measure of state-level structural stigma and
describing how specific policies may have an impact on provider-patient communication
and GBMSM health. We add to earlier findings by assessing the association between

these measures of provider-patient communication and PrEP awareness and use. In sum,
we extend existing work by evaluating same-sex marriage legality as a specific and

salient measure of structural stigma that may perpetuate GBMSM stigma downstream

in conversations in healthcare settings, and by addressing whether these stigmas may be
associated with PrEP awareness and use.

Stigma can be measured and experienced in several ways, including enacted stigma (i.e.
experiencing mistreatment), anticipated stigma (i.e. expectation of future mistreatment),
and internalized stigma (i.e. personal endorsement of stereotypes and prejudice)—all of
which are shaped by structural forces and may contribute to PrEP-related outcomes among
GBMSM [27]. This study aimed to assess the relationships between the legalization of
same-sex marriage as a measure of state-level LGBTQ+ stigma, GBMSM anticipated and
internalized stigma via provider-patient communication in healthcare settings, and PrEP
awareness and use among GBMSM. This is a historical analysis of data collected in 2013
that we conducted to inform how structural policies may affect prevention and spread

of infectious diseases. The year of the data collection was ideal for evaluating same-sex
marriage as a policy that may reduce structural stigma, as it had been implemented in 10 US
jurisdictions (including the District of Columbia) but not in the 41 other states at that time.

The primary objective of this study was to evaluate an association between measures of
stigma and PrEP awareness and use among GBMSM in the US. We assessed structural
stigma at the state level (as measured by same-sex marriage legality) and within healthcare
settings, and described the relationship between each of these exposures and PrEP awareness
and use. We also evaluated an association between same-sex marriage laws and provider-
patient communication about sex and the extent to which these measures of provider-
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patient communication mediate the relationship between same-sex marriage laws and PrEP
awareness and use.

Study Population

Exposures

Outcomes

We used data from the MSM Internet Survey, a Fenway Institute survey of GBMSM
recruited nationally through online social networking sites in 2013 [26]. While these data
were collected some years ago, they are ideally suited for this study because just nine states
and the District of Columbia had legalized same-sex marriage by the end of 2012, allowing
for a comparison group of participants living in states where same-sex marriage was not
legal. MSM Internet Survey eligibility criteria included being 18 years or older and having
the ability to read and understand English (/= 9046). Further details about the survey
participants and procedures are published in previous writing [26]. We restricted the sample
to GBMSM who were assigned male at birth (/= 8958) and were HIV-negative (N = 8386).
We then excluded participants with missing data for any of the exposures, outcomes, or
covariates of interest (A= 3959). Of the remaining participants in the sample, we included
only those who indicated that they had a primary care provider because provider-patient
communication questions were only asked among this subset (/= 3296). The analytic
sample included participants from all 50 US states and the District of Columbia.

The first exposure of interest was structural stigma at the state level, measured
dichotomously by whether same-sex marriage was legal in the participants’ state of
residence as of January 1, 2013. The jurisdictions in which same-sex marriage was legal

at the time of data collection and the years in which these laws were enacted are as follows:
Connecticut, 2008; District of Columbia, 2010; lowa, 2009; Maine, 2012; Maryland, 2013;
Massachusetts, 2004; New Hampshire, 2010; New York, 2011; Vermont, 2009; Washington,
2012. Additional exposure variables measured consequences of anticipated and internalized
stigma in healthcare settings by self-reported responses to three survey questions: (1) How
comfortable do you feel discussing with your primary healthcare provider that you have

had sex with a man? (2) Have you and your primary healthcare provider discussed if you
have had condomless sex with a man? (3) Have you and your primary healthcare provider
ever discussed ways to protect you from sexual transmission of HIVV? Each of these three
provider-patient communication exposures were coded as binary variables for those who had
or had not had these discussions with their primary healthcare provider (PCP) and who felt
comfortable or extremely comfortable having discussions with their PCP as compared to
those who felt extremely uncomfortable, uncomfortable, or undecided.

Our outcomes were PrEP awareness and use, both defined as binary variables. The PrEP
awareness outcome was categorized based on yes or no responses to the survey question:
Before today, had you heard about PrEP (i.e., pre-exposure prophylaxis)? PrEP use was
measured based on whether participants reported having used PrEP in the past or were
currently using PrEP.

AIDS Behav. Author manuscript; available in PMC 2023 June 01.
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We a priori decided to adjust the analyses for several demographic characteristics considered
to be potential confounders. These variables included age group (18-24 years, 25-34

years, 35-44 years, 45-54 years, 55-64 years, and 65+ years), race and ethnicity (non-
Hispanic white, non-Hispanic Black, non-Hispanic Native American, non-Hispanic Asian,
non-Hispanic multiracial, and Hispanic or Latino), annual household income (less than
$30,000, $30,000-$59,999, $60,000 or more), educational attainment (high school degree

or less, some college, college graduate, and some graduate work or graduate/professional
degree), and health insurance status, defined as a binary variable according to whether
participants reported having any health insurance.

We first generated descriptive statistics of the demographic characteristics of the study
sample as a whole and by exposure to each of the three measures of provider-patient
communication. We then estimated crude and adjusted prevalence ratios (aPR) and 95%
confidence intervals (Cls) to evaluate the relationship between same-sex marriage legality
in participants’ state of residence and PrEP awareness and use. We used Poisson regression
models with robust error variance (i.e. modified Poisson regression) to approximate log-
binomial regression models with a = 0.05 [28]. In the adjusted models, we included
race/ethnicity, age group, educational attainment, household income, and health insurance
status as covariates. Similarly, we also conducted crude and multivariable modified Poisson
regression analyses to assess the association between each measure of provider-patient
communication and PrEP awareness and use, again adjusted for each of the covariates of
interest. Lastly, we conducted crude and multivariable modified Poisson regression analyses
with same-sex marriage legality as the exposure and each measure of provider-patient
communication as outcomes, adjusted for the same covariates in the multivariable model.
As a supplementary analysis given the limitations of our cross-sectional data, we conducted
structural equation modeling to estimate mediated associations between same-sex marriage
laws and PrEP awareness and use via measures of provider-patient communication. All
analyses were run in Stata 17.0 (StataCorp, College Station, TX).

Of the 3296 participants with primary healthcare providers who were included in the
analytic sample, 965 (29.3%) lived in states where same-sex marriage was legal as of the
start of 2013. There was no evidence of an association between living in a state where same-
sex marriage was legal and having a primary healthcare provider (Supplementary Table 1).
However, participants who reported having a primary healthcare provider and thus were
included in the analytic sample were generally younger, had higher income and educational
attainment, and were more likely to be white and to have health insurance compared to
those without a primary healthcare provider (Supplementary Table 2). Of those included in
the sample, 1813 (55.0%) participants reported that they felt comfortable discussing with
their PCP that they have had sex with a man, 1207 (36.6%) participants reported that they
had discussed with their PCP having had condomless sex with a man, and 1282 (38.9%)
participants reported that they had discussed with their PCP ways to protect themselves from
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sexual transmission of HIV (Table 1). The sample was predominantly made up of men aged
between 25 and 64 years (89.6%). A majority of the sample identified as non-Hispanic white
(85.9%), earned greater than $30,000 annually (77.5%), and completed at least some college
or higher education (94.2%) (Table 1). The demographic characteristics of participants who
were classified as reporting “Yes” to each of the three provider-patient communication
variables (i.e. did not experience consequences of anticipated and internalized stigma in
healthcare settings) tended to skew in favor of middle age groups, non-white racial groups,
higher annual income, and higher educational status (Supplementary Table 3). There was a
greater percentage of participants who responded “Yes” to each of the three provider-patient
communication variables among those who lived in states where same-sex marriage was
legal, compared to those living in states where same-sex marriage was not legal (Fig. 1,
Supplementary Table 1).

After adjusting for race/ethnicity, age group, educational attainment, household income, and
health insurance status, living in a state where same-sex marriage was legal was associated
with PrEP awareness (aPR 1.27; 95% CI 1.14, 1.41) (Table 2). The sample of participants
who reported using PrEP was small (n7= 43), and so the similar model with PrEP use as an
outcome resulted in an estimate with a wide confidence interval that includes the null value
(@PR 1.61; 95% CI 0.89, 2.90) (Table 2).

There was a greater percentage of participants who reported PrEP awareness and use among
those who reported more open provider-patient communication, as compared to those who
responded “No” to each of these survey questions (Fig. 2). Each of the measures relating

to provider-patient communication—feeling comfortable discussing with PCP having had
sex with a man (aPR 1.63; 95% CI 1.46, 1.82), having discussed with PCP having had
condomless sex with a man (aPR 1.65; 95% CI 1.49, 1.82), and having discussed with PCP
ways to prevent sexual transmission of HIV (aPR 1.39; 95% CI 1.26, 1.54)—was associated
with PrEP awareness, after adjusting for race/ethnicity, age group, educational attainment,
household income, and health insurance status (Table 3). Although the small sample of
participants who report using PrEP limits the interpretability of our results, we similarly
found evidence of reduced PrEP use among GBMSM who report any measure of open
provider-patient communication, after adjusting for the same covariates (comfort discussing
sex aPR 6.08; 95% CI 2.41, 15.35; have discussed condomless sex aPR 4.62; 95% ClI 2.34,
9.12; have discussed HIV prevention aPR 6.55; 95% CI 3.04, 14.11) (Table 4).

Living in a state where same-sex marriage was legal was also associated with participants
reporting that they felt comfortable discussing with their PCP that they have had sex with
aman (aPR 1.13; 95% CI 1.06, 1.21), that they had discussed with their PCP having had
condomless sex with a man (aPR 1.29; 95% CI 1.18, 1.41), and that they had discussed
with their PCP ways to protect themselves from sexual transmission of HIV (aPR 1.15;
95% CI 1.05, 1.26), after adjusting for race/ethnicity, age group, educational attainment,
household income, and health insurance status (Table 2). Further, effect estimates generated
by structural equation modeling to assess a mediated association between same-sex marriage
laws and PrEP awareness via measures of provider-patient communication indicate that the
proportion of the total effect that is mediated ranges from 0.07 (95% CI 0.04, 0.09) for
having discussed ways to prevent sexual transmission of HIV to 0.19 (95% CI 0.12, 0.27)
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for having discussed having had condomless sex with a man (Supplementary Table 4). These
findings suggest that measures of provider-patient communication may partially mediate the
relationship between same-sex marriage legality and PrEP awareness. In the models with
PrEP use as an outcome, the total effects were statistically insignificant (Supplementary
Table 4).

Discussion

Same-sex marriage laws were associated with measures of provider-patient communication
about sex and PrEP awareness among GBMSM. Policies shape the spread of infectious
diseases like HIV and the use of infectious disease prevention tools like PrEP. Structural
interventions that reduce stigma may help to promote PrEP awareness and use. Fundamental
Cause Theory purports that structural stigma can present across various institutions—
federal, state, local, and within healthcare settings—and may have implications for
LGBTQ+health disparities [10]. State- and healthcare-level stigma may reduce healthcare
provider education about MSM sexual health and PrEP, by making providers uncomfortable
asking patients about their sexual orientation and behavior, and by influencing provider
perspectives on GBMSM sexual behavior.

Our findings extend and are consistent with prior work on the relationship between sexual
minority stigma and HIV control and prevention [26, 29, 30]. An earlier analysis using the
same dataset developed a composite measure of state-level structural stigma and similarly
found that lower levels of structural stigma were associated with increased odds of PrEP
awareness and use, as well as increased odds of being comfortable discussing with a PCP
having had sex with a man, having discussed with a PCP having had condomless sex with
a man, and having discussed with a PCP ways to prevent sexual transmission of HIV

[26]. An analysis of more recent data from the 2018 American Men’s Internet Survey also
found evidence of stigma in healthcare settings as a barrier to healthcare access and HIV
prevention for GBMSM [31]. Although there are very few datasets that collect information
on perceived stigma in healthcare settings, our work is well-aligned with previous research
that suggests that policies and other structural interventions promote PrEP use in the US
[32].

This study is limited by self-reported data that could be affected by social desirability

bias, and by the cross-sectional nature of these data that prevents us from evaluating
temporal patterns. These cross-sectional data are particularly limiting for interpreting

the supplementary mediation analyses, which were further limited by issues of model
convergence when adjusting for covariates. Although there was representation across all

50 states and the District of Columbia, the survey was not constructed using probability
sampling. Hence, generalizability of our findings is limited, especially since the sample
represents a more white, affluent, and higher educated group than the overall population of
GBMSM in the US. The sample size was too small to effectively evaluate the associations of
interest in subgroups by race and ethnicity or by age group. Some states legalized same-sex
marriage at the end of 2012, and it is possible that not enough time elapsed between these
laws being enacted and data collection to detect any meaningful differences in the effects of
changing structural stigma. Additionally, our sample included few participants who reported
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using PrEP, which limited the interpretability of our models with PrEP use as an outcome.
Despite the lag between data collection and analysis, these older data are ideal for evaluating
the relationship between same-sex marriage laws as a reflection of reduced structural stigma
and healthcare stigma and PrEP awareness and use at the time. At the same time, further
investigation of newer data, such as the annual American Men’s Internet Survey, may help
inform how stigma and PrEP are associated in current clinical contexts.

Future research may also consider how quickly the mechanisms by which state and

federal policies shape opinions, perceptions (i.e. anticipated and internalized stigma), and
discrimination (i.e. enacted stigma) in health care settings and other contexts. It remains
unmeasured whether federal legalization of same-sex marriage affected provider-patient
communication or PrEP uptake, either in states that had previously legalized same-sex
marriage or in those that had not. Similarly, living in a state that passed the Affordable Care
Act (ACA) in 2010 may also contribute to PrEP awareness and use regardless of same-sex
marriage legality. Although many states that did not legalize same-sex marriage prior to
federal legalization also resisted the ACA and vice versa, some states were discordant. As
the first states to expand Medicaid did so in 2014, years after passing the ACA, more recent
data will be critical in evaluating the relationship between living in a Medicaid expansion
state and PrEP awareness and use, and may provide further evidence of how policies shape
PrEP awareness and use.

These historical data allow us to compare participants living in states where same-sex
marriage is and is not legal, to assess how state-level stigma is associated with stigma in
healthcare settings and with PrEP uptake. Although same-sex marriage is now legal in all
US states, our findings provide evidence of how structural stigma may have contributed

to barriers in PrEP access in the past. PrEP was FDA-approved in 2012, the year before
these data were collected, and early PrEP rollout heavily targeted GBMSM. In the years
since these data were collected, PrEP awareness and use has increased, but not uniformly.
Many disparities have persisted, and racial inequities have been exacerbated [7]. Structural
barriers, including structural racism and health care costs and access, continue to drive
higher rates of HI\VV among Black and Latinx GBMSM and lower rates of PrEP use. In
today’s context, laws and policies related to LGBTQ + adoption, employment, and hate
crimes may also contribute to stigma in healthcare settings and GBMSM access to PrEP.
Further research is warranted to assess the relationship between other forms of structural
stigma, such as policies that protect against sexual orientation discrimination, and PrEP
awareness and use following federal legalization of same-sex marriage and to develop
structural interventions that reduce stigma and promote HIV prevention among GBMSM in
the US.

Conclusion

State same-sex marriage laws were associated with increased PrEP awareness among
GBMSM. Provider-patient communication about sex was associated with reduced PrEP
awareness and use. State same-sex marriage laws were also associated with more open
provider-patient communication. These findings suggest that high-level structural stigma
may perpetuate stigma against GBMSM in more localized settings, including healthcare
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facilities. Policies that reduce stigma at the state and healthcare levels may promote PrEP
awareness and use and help to prevent HIV among communities at greatest risk.

Supplement
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Fig. 1.

Reported measures of provider-patient communication by same-sex marriage legality in
participants’ state of residence. * Indicates p-value < 0.05, ** indicates p-value < 0.01,
and *** indicates p-value < 0.001. This figure depicts the percentage of participants who
responded affirmatively to survey questions related to provider-patient communication—if
they are comfortable discussing with primary care providers that they have had sex with a
man, discussing with their primary care provider having had condomless sex with a man,
and discussing with their primary care provider ways to prevent sexual transmission of
HIV—Dby whether or not same-sex marriage was legal in their state of residence at the time
of data collection in 2013
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Fig. 2.

PrgI]EP awareness and use by measures of provider-patient communication about sex. *
Indicates p-value < 0.05, ** indicates p-value < 0.01, and *** indicates p-value < 0.001.
This figure depicts the percentage of participants who report PrEP awareness (a) and PrEP
use (b) by whether they responded affirmatively or negatively to survey questions that asked
if they are comfortable discussing with primary care providers that they have had sex with

a man, discussing with their primary care provider having had condomless sex with a man,
and discussing with their primary care provider ways to prevent sexual transmission of HIV
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Exposure status and demographic characteristics of sample (N = 3296)

Table 1

Characteristic No. %
Live in state where same-sex marriage is legal 965 29.3
Comfortable discussing having sex with a man 1813 55.0
Have discussed having condomless sex with a man 1207 36.6
Have discussed ways to prevent sexual transmission of 1282  38.9
HIV
Age group
18-24 years 165 5.0
25-34 years 551 16.7
35-44 years 700 21.2
45-54 years 1071 325
55-64 years 631 19.1
65+ years 178 5.4
Ethnicity/Race
Non-Hispanic White 2830 85.9
Non-Hispanic Black 110 33
Non-Hispanic Native American 64 1.9
Non-Hispanic Asian 77 2.3
Non-Hispanic Multiracial 58 1.8
Hispanic/Latino 212 64
Annual income
Less than $30,000 740 225
$30,000-$59,999 956  29.0
$60,000 or more 1600 48.5
Educational attainment
High school degree or less 190 58
Some college 709 215
College degree 1007 30.6
Some graduate work or graduate/professional degree 1390 42.2
Any health insurance 3081 935

Ethnicity/race categories are not mutually exclusive

AIDS Behav. Author manuscript; available in PMC 2023 June 01.
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