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INTRODUCTION

Per year, there are approximately 50,000 HIV infection in the United States[1], and the HIV 

epidemic continues to disproportionately affect the lives of men who have sex with men 

(MSM). Public health researchers and practitioners have increasingly highlighted the 

importance of structural determinants on the HIV epidemic, building on a long tradition of 

research and practice in social and behavioral sciences. Although scientific advances have 

demonstrated the efficacy of biomedical HIV prevention interventions, including pre- and 
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post-exposure prophylaxis (PrEP and PEP, respectively), to protect against HIV 

transmission,[2–4] social contexts affect environments in which people live and can present 

barriers to implementation and adherence to this individual-level intervention.[5–9] The 

effectiveness of both PEP and PrEP is highly correlated with adherence to the regimen.

[2,3,10,11] Psychosocial processes such as depression adversely affect adherence to 

antiretroviral therapy,[12] and macro-level environments strongly influence these 

psychosocial factors.[9,13] Given the recent shifts in state-level policies to protect sexual 

minorities in the United States[14], further research into the impact of the social 

environment on the awareness and acceptability of prevention tools, such as PrEP, is a 

critical area for public health today.

Recently, research among sexual minority populations has increasingly considered the role 

of stigma related to sexual orientation at the individual, interpersonal and structural level in 

affecting risk for adverse health outcomes.[15,16] Stigma is broadly defined as negative 

attitudes, relative powerlessness, and loss of status related to a particular characteristic.

[17,18] Experiences of stigma can occur at the individual (i.e., self-stigma), interpersonal 

(i.e., enacted or experienced stigma), and structural [16] levels. Structural stigma related to 

sexual orientation (henceforth, “structural stigma”) has been defined as “societal-level 

conditions, cultural norms, and institutional policies and practices that constrain the 

opportunities, resources, and wellbeing of the stigmatized”.[19]

Among MSM, individual and interpersonal forms of stigma have been associated with 

decreased access to healthcare in diverse settings[20,21], with increased HIV risk, and 

adverse mental health conditions.[22–24] However, few empirical investigations have 

investigated the relationship between structural stigma and HIV prevention among MSM. 

To address this gap, we conducted an online survey of MSM in the United States that was 

designed to assess sexual behaviors, awareness and use of PEP and PrEP, and comfort with 

primary care providers. We hypothesized that individuals living in areas with higher 

structural stigma (increased anti-gay prejudicial social environments at the state level) would 

have decreased awareness and utilization of PEP and PrEP, decreased condom use, and 

reduced ability to discuss sexual risk and HIV prevention strategies with primary care 

providers.

METHODS

Participants and Procedures

In August 2013, an anonymous survey was conducted among members of one of the largest 

Internet sites for men seeking social or sexual interactions with other men in the United 

States. An electronic email recruitment message was sent to all users of the site who resided 

in the United States at the time of the study, including a description of the study purpose and 

included a link to the study website. Upon visiting the study website, individuals were 

directed to a more detailed description of study procedures and, if interested, proceeded to 

the study consent form and to then to the study questionnaire. Analyses were restricted to 

individuals who were HIV uninfected at the time of the survey (by self report), provided the 

zip code of their current residence, and completed the desktop administration of the survey, 

since not all questions related to access to providers were asked in the mobile version of the 
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survey. Of 65,935 emails that were opened on a desktop/laptop, 11,656 individuals clicked 

through to the survey (17.7%) and 7,531 (64.6%) started the survey, of whom 5,445 (72.3%) 

completed the survey. Of these, 4,098 (75.2%) provided valid zip code information and state 

of residence could be determined. Incentives were not provided for participation in the 

survey. The study was approved by the Institutional Review Board at The Fenway Institute, 

Boston, MA.

Measures

Demographics—State of residence was ascertained by asking in what zip code 

participants currently lived and was captured via a validated content field. Respondents were 

asked about their age, education (categorized as college graduate or above versus less than 

college graduate), annual income before taxes (categorized as less than $6,000, $6,000–

$11,999, $12,000–$17,999, $18,000–$23,999, $24,000–$29,999, $30,000–$59,999, and 

$60,000 or more), sexual identity (coded as gay/homosexually-identified, bisexual, or 

heterosexual/straight-identified), and racial/ethnic identity (including white/Caucasian, 

African American/Black, Latino, or Asian/Pacific Islander).

PrEP and PEP Awareness and Use—Participants were asked about their awareness of 

PEP and PrEP by asking 1) “Before today, had you heard about PEP (i.e., post-exposure 

prophylaxis, medication taken by mouth AFTER a sexual encounter where you believe you 

may have been exposed to HIV?)” and 2) “Before today, had you heard about PrEP (i.e., 

pre-exposure prophylaxis, medication taken by mouth BEFORE sex as protection against 

HIV infection?)”. Participants were also asked if they had ever taken PEP or PrEP. Answers 

were coded dichotomously (yes/no).

Sexual behaviors—Participants were asked the number of men with whom they had 

condomless anal insertive or receptive intercourse (i.e., sex without a condom) in the 

previous 3 months; those who reported ≥1 episode of insertive and/or receptive condomless 

anal intercourse (CAI) were coded as having engaged in CAI in the last 3 months.

Access to healthcare—Participants were asked if they had visited a doctor, nurse, or 

other healthcare provider in the past 12 months, and if they had a primary care provider 

(PCP). If participants responded affirmatively, they were then asked if they were 

comfortable discussing with their primary healthcare provider that they had had sex with a 

man (coded yes/no). They were also asked if they had ever discussed with their primary 

provider (1) having CAI with a man or (2) ways to protect themselves against HIV infection 

during sex. Insurance status was assessed by asking what kind of health insurance coverage 

participants had (coded as any vs. no health insurance). Individual health insurance was 

included as a covariate since health insurance coverage has been shown to be associated 

with HIV-related outcomes such as medication adherence. As a general proxy for access to 

healthcare at the state level, the percent of the population in each state that was uninsured 

was included as an additional covariate because it was hypothesized that states with lower 

insurance coverage may be less supportive and also have fewer PEP/PrEP providers. This 

variable was assessed with data from the United States Census Bureau (http://

OLDENBURG et al. Page 3

AIDS. Author manuscript; available in PMC 2016 April 24.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.census.gov/hhes/www/hlthins/data/index.html


www.census.gov/hhes/www/hlthins/data/index.html) and was defined as the average percent 

of the state’s population that was uninsured between 2010 and 2012.

State-level HIV prevalence—The number of people living with HIV per 100,000 

population by state was included as an additional covariate to account for the state of the 

HIV epidemic in each state. This variable was measured by the Centers for Disease Control 

and Prevention’s HIV surveillance report for 2011.[25]

State-level structural stigma—State-level structural stigma is a composite variable 

addressing dimensions of prejudicial social environments at the state level, constructed 

according to identical methodology used in previous studies[26,27] and updated to reflect 

current state-level laws, policies, and demographics. This variable consisted of 4 

components. First, we used a measure of the density of same-sex couples as defined by 

same-sex couples per 1,000 households in the state, drawn from 2010 U.S. census data. This 

measure was selected as an indicator of structural stigma given that a higher density of 

same-sex couples in a state indicates that same-sex relationships are more normative in that 

state. The index was calculated using the total number of households, as well as the number 

of households headed by a male and female same-sex unmarried partner couple for each 

census tract or county.[28]

The second variable was the proportion of public high schools with Gay-Straight Alliances 

(GSAs) per state. GSAs, which work towards creating a safe and supportive community in 

the school, are student-led organizations that provide a safe and supportive environment for 

the lesbian, gay, bisexual, and transgender (LGBT) community and their straight allies. This 

measure was selected as an indicator of structural stigma because a higher proportion of 

GSAs indicates schools that are committed to providing safe spaces for LGBT youth. Data 

on GSAs were obtained from Gay, Lesbian, and Straight Education Network for the year 

2006; the number of public high schools in the state was obtained from the National Center 

for Education Statistics. We divided the number of GSAs by the number of public high 

schools in that state to create this item.

The third measure included state policies and laws related to sexual orientation 

discrimination (including legalized marriage for same-sex couples, employment non-

discrimination laws, protections against hate crimes, and legality of joint adoption for same-

sex couples) as of May 2013.[29] Laws and policies were included as one dimension of 

structural stigma because they indicate macro-level support and protection for sexual 

minority populations. For laws and policies, a summary variable was created summing the 4 

laws together, such that any given state could range from 0 (no protective laws/policies) to 4 

(the state has all 4 protective laws/policies).

The fourth measure was public opinion toward homosexuality and citizenship rights for 

same-sex couples as assessed through 41 national opinion polls.[15] Lax and Phillips[30] 

aggregated responses from 41 national polls from the Roper Center’s iPol archive, dating 

from 1999–2008. These polls, which were random national samples conducted by various 

organizations (e.g., Gallup, Pew), yielded approximately 80,000 responses. Policy-specific 

opinions were collected for the following areas: gay adoption, hate crimes, health benefits, 
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discrimination in jobs and housing, marriage, sodomy, and civil unions (e.g., “Do you think 

there should be adoption rights for gay and lesbian couples?”). We used the mean value for 

these 7 opinions by state. This measure was included as a measure of social acceptance of 

sexual minority populations.

To create a composite variable for each of these 4 variables, a z-score was calculated for 

each dimension, which was then summed. The Cronbach’s alpha for the summary score for 

the 4 components of the composite variable was 0.87, suggesting high internal consistency. 

A principal components analysis resulted in the variables loading on to a single component 

with an eigenvalue of 3.16, suggesting that the items are loading onto a single construct of 

structural stigma, providing support for construct validity. Correlation coefficients between 

the four variables ranged from 0.62 (between the density of same-sex couples and 

proportion of public high schools with GSAs) and 0.78 (between laws/policies and public 

opinion towards homosexuality). Construct validity was established through previous work 

demonstrating that the measure was associated with suicide, tobacco use, and illicit drug use 

among LGB, but not heterosexual, populations.[26,31–33] The structural stigma variable 

was linked to survey responses through participants’ state of residence. For the composite 

structural stigma variable, a higher score indicates a more protective social environment 

(i.e., lower levels of structural stigma). The composite structural stigma score ranged from a 

low of −4.46 (Mississippi), with highest level of structural stigma (i.e., least supportive 

environment), to 7.90 (Massachusetts), with the lowest level of structural stigma (i.e., most 

supportive environment, Figure 1).

Statistical Analysis

Descriptive statistics were calculated for demographic, sexual behavior, awareness/use of 

PEP and PrEP, and provider communication variables. Logistic generalized estimating 

equation (GEE) models were used to assess the association between structural stigma and 

independent variables, using an exchangeable correlation matrix. A GEE approach was used 

to account for within-state clustering (i.e., individuals nested within states). Primary 

analyses modeled the structural stigma score continuously as the independent variable of 

interest. Ten models were run, one for each dependent variable of interest, including CAI, 

having heard of PEP, having taken PEP, having heard of PrEP, having taken PrEP, having 

been to a doctor in the previous 12 months, having a primary provider, comfort discussing 

having sex with men with provider, discussing CAI with provider, and discussing HIV 

prevention with provider. Multivariable GEE models adjusting for potentially confounding 

factors, including age, race/ethnicity, individual insurance coverage, state-level insurance 

coverage for analyses related to PEP and PrEP and providers, number of people living with 

HIV per 100,000 population per state, sexual identity, education, and income were run to 

assess the adjusted association between structural stigma and each independent variable of 

interest. Models assessing comfort with PCPs and having discussed CAI and HIV 

prevention were restricted to individuals who reported having a PCP. As a sensitivity 

analysis, all analyses were re-run using the structural stigma score as a categorical variable 

by quartile. For analyses considering use of PrEP and PEP, a sensitivity analysis was run 

limiting the sample only to those who had previously heard of PrEP or PEP, respectively. A 
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complete case analysis was conducted for all analyses. All analyses were run in Stata 13.0 

(StataCorp, College Station, TX).

RESULTS

Table 1 lists descriptive characteristics for the study sample. The median age was 44 years 

(interquartile range [IQR] 33 to 52 years). Most participants (85.2%) identified as White/

Caucasian and as gay/homosexual (78.0%). While most participants had visited a healthcare 

provider in the past year (88.0%) and had a primary care provider (84.0%), fewer were 

comfortable disclosing to their primary care provider that they had had sex with a man 

(55.0%) or had discussed CAI (36.7%) or HIV prevention strategies (40.3%) with their 

primary care provider.

Table 2 presents associations between state-level structural stigma and CAI as well as 

awareness of and having taking PEP and PrEP, modeled per one-unit increase in the 

structural stigma score and categorically by quartile. In multivariable models, lower 

structural stigma was associated with decreased odds of CAI in the previous 3 months 

(Adjusted Odds Ratio (aOR) 0.97, 95% Confidence Interval [CI]: 0.94–0.99). Lower levels 

of structural stigma were also associated with increased odds of having heard of PEP (aOR 

1.06, 95% CI: 1.02–1.09) and PrEP (aOR 1.21, 95% CI: 1.01–1.44) as well as with having 

taken PEP (aOR 1.10, 95% CI: 1.00–1.21) and PrEP (aOR 1.23, 95% CI: 1.10–1.38). In 

sensitivity analyses restricted only to those who had heard of PEP, structural stigma was no 

longer statistically significantly associated with having taken PEP (aOR 1.07, 95% CI: 0.97–

1.18). Restricting only to those who had heard of PrEP, results for the association between 

structural stigma and having taken PrEP did not change (aOR 1.21, 95% CI: 1.08–1.35). 

Sensitivity analyses modeling the structural stigma score categorically (by quartile) were 

generally consistent with continuous results, with stronger effects seen in higher quartiles.

Table 3 presents associations between state-level structural stigma and provider-related 

variables, modeled both continuously (per one-unit increase in the structural stigma score) 

and categorically (by quartile). Lower levels of structural stigma were associated with 

increased odds of being comfortable discussing the following with a primary care provider: 

having had sex with a man (aOR 1.08, 95% CI: 1.05–1.11); having discussed CAI (aOR 

1.06, 95% CI: 1.02–1.10); and having discussed HIV prevention strategies (aOR 1.06, 95% 

CI: 1.02–1.10). Analyses modeling the structural stigma score categorically were consistent 

with modeling the score continuously.

DISCUSSION

The results of this study indicate that high state-level structural stigma (less state-level 

supportive environments for LGBT people) is significantly associated with increased sexual 

risk behavior, decreased awareness and use of antiretroviral chemoprophylaxis, and 

decreased comfort discussing sexual behavior with primary care providers among HIV 

uninfected MSM in the United States. The combination of these factors suggests that 

structural stigma may be a particularly important contributor to the current dynamics of the 

HIV epidemic among MSM in the United States.
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Lower levels of state-level structural stigma were associated with reductions in CAI. One 

potential mechanism explaining this relationship is internalized stigma, which is associated 

with HIV risk behaviors among MSM.[24,34–36] For men living in more stigmatizing 

communities, negative social attitudes and environments may be internalized, which may 

lead to increased engagement in HIV-associated risk behavior. A multinational study in 

Europe demonstrated that stigmatizing structural-level policies are associated with 

internalized homonegativity,[37] and this relationship likely exists in the United States as 

well, though this hypothesis awaits empirical testing.

In addition to increased HIV risk behavior, structural stigma was associated with decreased 

awareness of both PEP and PrEP as HIV prevention strategies. In states with higher levels of 

structural stigma, it is possible that there are fewer providers who prescribe PEP or PrEP and 

less community awareness of these HIV prevention strategies. Individuals living in high 

structural stigma states were also less likely to have taken PEP or PrEP, which may be a 

function of reduced awareness about these modalities, as well as lack of access to providers 

who prescribe PEP and/or PrEP. Importantly, we adjusted for general access to healthcare 

via the percent uninsured in the state, indicating that the relationship between structural 

stigma and PEP/PrEP use is independent of general insurance coverage. Nevertheless, future 

studies would benefit from incorporating specific measures of PEP and PrEP use at the state 

level as additional covariates.

Third, men living in states with higher levels of structural stigma were less likely to report 

discussing having sex with men, CAI, and HIV prevention strategies with their providers. 

Some research arising from less socially supportive environments has suggested that enacted 

stigma is associated with decreased healthcare seeking among MSM.[21] In more 

stigmatizing social environments, the perception of potential discrimination from healthcare 

providers may prevent individuals from discussing HIV prevention strategies, even if they 

are engaged in care. In these settings, there may be a greater anticipation of discrimination 

accompanying disclosure of a minority sexual orientation that prevents individuals from 

being willing to discuss sexual behaviors and HIV prevention with their providers.[38] 

Additionally, in states with increased anti-gay prejudice, fewer LGBT-friendly healthcare 

providers and facilities may exist. These results highlight that interventions with healthcare 

providers to reduce healthcare-related stigma, especially in states with high-structural 

stigma, may help individuals who are engaged in care to be more comfortable discussing 

important HIV-related topics with their providers.

The results of this study must be considered in the context of several limitations. The study 

population was recruited from an online social and sexual networking website, and study 

participants are not representative of all MSM. However, all 50 states in the United States 

were represented in this sample, providing adequate variation in level of structural stigma 

surrounding sexual minorities. Nonetheless, participation differed by state, with 

considerable differences in the number of participants in some states compared to others, 

ranging from 9 in Wyoming to 308 in New York. This may limit power in states with less 

representation, although this is mitigated by using a categorical as well as continuous 

measure of structural stigma. We did not assess geographic mobility. It is possible that 

healthier or better-off respondents who originated in higher stigma environments moved to 
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lower stigma environments. However, previous work has shown that health outcomes are 

not related to mobility among sexual minorities[15], so selection bias is unlikely to fully 

explain these results.

There may be differences within states that are obscured by a state-level measure (e.g., local 

ordinances that have protective policies within states that do not confer these protections). 

The use of a state-level measure may therefore result in some misclassification of our 

exposure of interest. However, given that state-level structural stigma is a distal determinant 

of health, we expect that this misclassification would underestimate the relationship between 

structural stigma and HIV outcomes. Although effect sizes were relatively small, at a 

population level there could be substantial health benefits associated with reducing structural 

stigma. For example, a 5-unit increase in the structural stigma measure (i.e., a 5-unit 

increase in the supportiveness of the social climate), which is plausible given the 12-point 

range of this measure, would lead to a 48% increase in odds of feeling comfortable 

discussing same-sex behavior with a primary care provider. At the population level, 

improvements to the social climate could therefore result in much greater increases in access 

to PEP, PrEP, and providers. The measure of public opinion was an aggregate measure from 

1999–2008, rather than from 2013, the year the study occurred. Although it is likely that 

public opinions evolved during this period, the measure as an aggregate reflects trends over 

time. Given that it likely takes some time for changes in stigma to translate into changes in 

population health, this measure may provide a more accurate representation of public 

opinion toward homosexuality than would an assessment at a single time point.

Overall, these results provide evidence that state-level structural stigma affects HIV 

prevention efforts in the United States, underscoring the importance of addressing sources of 

stigma at multiple levels to improve the health of sexual minority populations. Although 

legal policies such as the right to marriage are rapidly changing in the United States, the 

social landscape in the United States varies greatly, and understanding the impact of 

negative attitudes and policies is crucial to best inform structural interventions and legal 

reforms that impact the domestic HIV epidemic. The results of this study underscore the 

urgent need for expanding policy reform and structural interventions to reduce stigma in the 

United States to improve the health of sexual minorities.
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Figure 1. 
State-level structural stigma related to sexual orientation. Lighter shades of blue indicate less 

supportive social environments (higher structural stigma); darker shades of blue indicate 

more supportive social environments (lower structural stigma).
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Table 1

Descriptive characteristics of the study sample (N=4,098)

Median, IQR or N, %

Age (median, IQR) 45.5 (34 to 53)

Race/Ethnicity

 White/Caucasian 3,521 (86.1%)

 Black/African American 168 (4.1%)

 Latino/Hispanic 274 (6.7%)

 Asian 114 (2.8%)

 Native American 104 (2.5%)

 Multiracial 105 (2.6%)

Any health insurance coverage 3,520 (86.1%)

Sexual identity

 Gay/homosexual 3,285 (70.1%)

 Bisexual 890 (21.7%)

 Heterosexual/straight 105 (2.6%)

College graduate or higher education 2,894 (70.7%)

Income

 <$6,000 201 (5.0%)

 $6,000 to 11,999 191 (4.7%)

 $12,000 to 17,999 191 (4.7%)

 $18,000 to 23,999 246 (6.1%)

 $24,000 to 29,999 275 (6.8%)

 $30,000 to 59,999 1,137 (28.2%)

 $60,000+ 1,791 (44.4%)

Any condomless anal intercourse in past 3 months 1,872 (59.7%)

Heard of PEP 1,743 (42.5%)

Ever taken PEP 129 (3.2%)

Heard of PrEP 1,224 (29.9%)

Ever taken PrEP 50 (1.2%)

Been to doctor in past 12 months 3,629 (88.5%)

Have primary care provider 3,434 (84.0%)

Comfort discussing male-male sex with primary provider 1,892 (55.0%)

Ever discussed condomless anal intercourse with primary provider 1,255 (36.5%)
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Median, IQR or N, %

Ever discussed HIV prevention with primary provider 1,334 (38.9%)

Abbreviations: IQR, interquartile range; PEP, post-exposure prophylaxis; PrEP, pre-exposure prophylaxis
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