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Abstract

Social biases among healthcare providers could limit PrEP access. In this survey study of 115 US 

medical students, we examined associations between biases (racism and heterosexism) and PrEP 

clinical decision-making and explored prior PrEP education as a potential buffer. After viewing a 
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vignette about a PrEP-seeking MSM patient, participants reported anticipated patient behavior 

(condomless sex, extra-relational sex, and adherence), intention to prescribe PrEP to the patient, 

biases, and background characteristics. Minimal evidence for racism affecting clinical decision-

making emerged. In unadjusted analyses, heterosexism indirectly affected prescribing intention via 

all anticipated behaviors, tested as parallel mediators. Participants expressing greater heterosexism 

more strongly anticipated increased risk behavior and adherence problems, which were associated 

with lower prescribing intention. The indirect effect via condomless sex remained significant 

adjusting for background characteristics. Prior PrEP education did not buffer any indirect effects. 

Heterosexism may compromise PrEP provision to MSM and should be addressed in PrEP-related 

medical education.
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INTRODUCTION

Nationwide, men who have sex with men (MSM) account for approximately 70% of new 

HIV infections in the US [1] despite representing less than 3% of the adult population [2]. 

Whereas less than 1% of heterosexuals will acquire HIV in their lifetime, 9% of White 

MSM and 41% of Black MSM are projected to become HIV-positive [3]. This 

disproportionate HIV burden underscores the need to prioritize prevention efforts for MSM 

and Black MSM in particular. HIV pre-exposure prophylaxis (PrEP) can reduce the risk of 

HIV acquisition among HIV-negative MSM by over 90% when taken as prescribed [4,5]. 

Despite the promise of PrEP for limiting the spread of HIV among MSM and others, uptake 

has lagged [6], in part because some providers are reluctant to prescribe it [7]. In the present 

work, we used a vignette-based online survey of medical students to investigate how social 

biases may contribute to provider reluctance to prescribe PrEP to MSM. We extend past 

work related to race-related bias and focus in addition on heterosexism, which is “a set of 

attitudes, beliefs, behaviors, and social structures that favor heterosexual people over non-

heterosexual people or otherwise mark non-heterosexual people as socially deviant” [8].

Background

Over the past two decades, attention to disparities in the quality of healthcare provided to 

socially advantaged versus disadvantaged groups has mounted, with substantial attention 

devoted to racial disparities in particular [9–11]. In light of this focus and because 

professional norms and standards encourage medical providers to provide comparable care 

to patients of differing social backgrounds, many providers consciously try to limit the 

extent to which their social biases affect their clinical recommendations [12]. However, 

social biases can operate in subtle and indirect ways, unconsciously affecting perceptions of 

patients who are members of socially disadvantaged groups in ways that lead to less 

favorable treatment, especially in circumstances where treatment course is highly 

discretionary [13, 14].
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PrEP provision is one such circumstance that may be particularly vulnerable to social biases 

given the high level of discretion involved. Adoption of PrEP into clinical practice is 

currently optional and prescription may entail subjective judgments regarding patient 

eligibility. A primary mechanism through which bias is likely to influence prescribing 

intentions is by shaping expectations surrounding patient behavior. Survey, focus group, and 

interview research with providers has revealed that concerns about patient behavior function 

as prominent barriers to PrEP prescription [15–20]. These behavioral concerns include 

anticipated sexual risk compensation, or concern that patients will increase their sexual risk-

taking in response to a perceived decrease in HIV susceptibility when taking PrEP. Such 

risk-taking could take several forms, such as lower condom use or a higher number of sexual 

partners. An additional behavioral concern involves patient adherence to the daily 

medication regimen, with anticipated adherence problems linked to a lower likelihood of 

prescribing PrEP [20]. Evidence suggests that the extent to which these patient behaviors 

actually occur or offset the benefit of PrEP is likely overestimated [21, 22]. Nonetheless, 

expectations surrounding a patient’s behavior may operate as potent deterrents to PrEP 

prescription among providers and are subject to bias based on social group stereotypes.

The impact of social bias on expectations about patient behavior and subsequent prescribing 

intention has previously been demonstrated with respect to race within a sample of US 

medical students [23]: After reading a clinical vignette about a hypothetical HIV-negative 

male patient who had an HIV-positive male partner and was seeking a prescription for PrEP, 

medical students judged the patient as more likely to engage in increased condomless sex 

while taking PrEP if the patient was described in the vignette as being Black rather than 

White. Beliefs about the patient’s likelihood of increased condomless sex, in turn, predicted 

lower intention to prescribe PrEP to the hypothetical patient. Thus, the race of the 

hypothetical patient indirectly affected PrEP clinical decision-making in a way that limited 

PrEP access for the Black patient [23].

Whereas this earlier research focused only on racial bias in the context of PrEP clinical 

decision-making, the present research investigated how bias related to sexual orientation can 

also independently or concomitantly affect expectations about patient behavior and influence 

clinical decisions about whether or not to prescribe PrEP to a patient. With MSM 

representing 40% of the 1.2 million US adults considered to be at high risk for HIV and 

likely to benefit from PrEP [24], manifestation of sexual orientation-based bias in clinical 

practice could be detrimental to PrEP access for many candidates. Heterosexist attitudes 

toward sexual minorities, including stereotypes, may heighten providers’ concerns about 

patient behavior when caring for MSM patients, ultimately compromising their willingness 

to prescribe PrEP to this priority group. Survey research suggests that promiscuity and 

irresponsibility are salient sexual stereotypes ascribed to gay men [25]. In qualitative studies, 

some health service providers have blatantly expressed such stereotypes of gay men when 

discussing them as PrEP candidates [17] or more subtly expressed heterosexism by 

indicating a greater willingness to prescribe PrEP in the context of conception versus non-

reproductive sexual behavior [17, 26]. Providers with experience prescribing PrEP have also 

perceived a heterosexist bias in other providers’ judgment of patients, suggesting PrEP-

related risk compensation is judged more harshly for gay men than for heterosexuals [27]. 

Providers with heterosexist beliefs may be more prone to biases in clinical judgment 
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consistent with MSM stereotypes of sexual excess and irresponsibility, and these judgments 

could deter PrEP provision. Among providers espousing both heterosexist and racist beliefs, 

the influence of MSM stereotypes on judgment of Black MSM patients may be compounded 

by longstanding sexual stereotypes of Black men as hypersexual and promiscuous [28] and 

contemporary associations of Black MSM with disease [25, 29].

Study Objectives and Hypotheses

The primary purpose of the present study was to examine the relationship between social 

biases (racism and heterosexism) and PrEP clinical decision-making among medical 

students using a vignette-based survey design. Specifically, we investigated how racism and 

heterosexism indirectly impacted intention to prescribe PrEP to a hypothetical MSM patient 

through their effect on judgments about the patient’s behavior. We tested the hypothesized 

indirect effects using a multiple-mediator model in which anticipated increase in condomless 

sex, anticipated extra-relational sex (sexual partners outside of the primary partnership), and 

anticipated adherence operated as parallel pathways via which social biases were associated 

with intention to prescribe. We pursued two specific objectives and tested corresponding 

hypotheses:

1. Racism objective and hypotheses: To build on previous research on the role of 

patient race in PrEP clinical decision-making among medical students [23], in 

the current study we investigated not only the role of patient race but also the 

role of participant racism, including explicit racism (self-reported attitudes 

toward Black Americans) and implicit racism (implicit racial prejudice and 

implicit risk-related racial stereotypes, both measured using implicit association 

tests [IATs]). Conceptual models are presented in Figure 1(Models A–B). We 

expected to replicate the previous finding that when the race of an MSM patient 

seeking PrEP was specified as being Black rather than White, medical students 

judged him to be more likely to engage in increased condomless sex while taking 

PrEP, which, in turn, was associated with lower intention to prescribe PrEP to 

him. In the present study, we examined two additional indirect pathways through 

which patient race could affect prescribing intention: anticipated extra-relational 

sex and anticipated adherence. We hypothesized that, as compared to the White 

MSM patient, the Black MSM patient would be judged as more likely to engage 

in extra-relational sex and less likely to adhere to his PrEP regimen, both of 

which would be associated with lower prescribing intention. We additionally 

hypothesized that the three indirect effects through anticipated condomless sex, 

extra-relational sex, and adherence would be moderated by explicit and/or 

implicit racism such that the differential judgment of Black and White patients 

would hold only for those expressing higher levels of racism. Likewise, we 

expected that when patient race was specified as being Black (but not when 

specified as White), racism would be indirectly associated with lower intention 

to prescribe.

2. Heterosexism objective and hypothesis: Expanding consideration of social bias 

in PrEP clinical decision-making beyond racism, we investigated the effect of 

explicit heterosexism (self-reported attitudes toward gay men) on anticipated 
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patient behavior and intention to prescribe PrEP to an MSM patient (Figure 1: 

Model C). We predicted that participants who expressed stronger heterosexism 

would, regardless of the race of the MSM patient, judge him as being more likely 

to increase condomless sex, more likely to engage in extra-relational sex, and 

less likely to adhere to his PrEP regimen, and that these judgments about the 

patient would be associated with lower intention to prescribe PrEP to him.

Beyond our primary objectives and hypotheses, we also conducted exploratory analyses. 

Although the sample size produced limited statistical power for testing complex interactions, 

we investigated the combined effect of racism and heterosexism on PrEP clinical decision-

making for a Black MSM patient (Figure 1: Models D–E). Additionally, with an eye toward 

solutions, we examined the extent to which prior PrEP education affected clinical judgments 

and buffered any indirect effects identified (Figure 1: Models F–G).

METHODS

Study procedures, the clinical vignette, and relevant survey measures were adapted from the 

earlier study reporting racial bias in medical students’ PrEP-related clinical decision-making 

[23].

Participants and Procedures

An online, clinical vignette-based survey was conducted with 115 US medical students. 

Participants were recruited via mass email to all students enrolled at two medical schools in 

the northeastern US in the fall of 2015 using internal email distribution lists. Participants 

were asked about their familiarity with PrEP and prior medical education about PrEP. 

Subsequently, they were provided with background information about PrEP, including the 

clinical efficacy and US Food and Drug Administration’s approval of Truvada® (i.e., 

tenofovir disoproxil fumarate with emtricitabine) for PrEP, as well as supporting and 

opposing arguments for prescribing PrEP. Participants were then presented with a clinical 

vignette describing a hypothetical patient requesting PrEP. Participants were asked to make a 

series of clinical judgments about the vignette patient, including anticipated behavior while 

taking PrEP and intention to prescribe PrEP to the patient. Additionally, they completed 

measures of racism, heterosexism, and background characteristics. At the conclusion of the 

survey, participants were presented with a statement of current evidence concerning PrEP 

use and risk compensation and provided with a link to the U.S. Centers for Disease Control 

and Prevention website for more information about PrEP. Participation was compensated via 

entry into a gift card lottery. This research was approved by Yale University’s institutional 

review board prior to inception.

Clinical Vignette

The vignette described a 31-year-old male patient requesting a prescription for PrEP. The 

patient was described as being in a monogamous relationship with a male sex partner who 

was HIV-infected and not virally suppressed, and using condoms inconsistently during anal 

sex with this partner. Participants were further informed that the patient was confirmed to be 

HIV-uninfected, was in good health with an otherwise unremarkable medical history, and 

had insurance that would cover the PrEP prescription. The vignette and preceding 
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background information are provided in full in a supplemental electronic appendix 

(Appendix 1). As in the earlier study from which the vignette was adapted [23], we 

systematically varied the race of the patient. Participants were randomly assigned to read a 

vignette about a Black patient or a White patient. All other details of the vignette were held 

constant across participants.

Measures

PrEP familiarity was measured with a single item: “How would you describe your current 

knowledge/familiarity with PrEP?” Participants rated their familiarity on a four-point scale 

ranging from “Not familiar at all (this is my first time hearing about PrEP)” to “Very 

familiar (I know a lot of information about PrEP, including details such as recent clinical 

trial results).” The variable was subsequently dichotomized such that “Not familiar at all 

(this is my first time hearing about PrEP)” was recoded as “Never heard of PrEP” and the 

other three response options were recoded as “Heard of PrEP.” Prior PrEP education was 

measured with a single dichotomous (“Yes”/“No”) item: “Have you learned about PrEP as 

part of your medical or nursing school training?” The item was worded to be applicable to 

both medical and nursing school students because we had considered surveying both, but 

ultimately surveyed only medical students due to limited resources.

Clinical judgments about the vignette patient included anticipated patient behavior while 

taking PrEP (anticipated increase in condomless sex, anticipated extra-relational sex, and 

anticipated PrEP adherence) and intention to prescribe PrEP. All were single-item measures 

and most were derived from the earlier study [23]. Anticipated increase in condomless sex 
was measured with a single item: “How likely would this patient be to have MORE 

unprotected sex (sex without condoms) if he started taking Truvada as PrEP?” Participants 

responded using a five-point scale ranging from “Not at all likely” to “Extremely likely.” 

Anticipated extra-relational sex was measured with the item “How likely would this patient 

be to start having sex with other partners (outside of his current relationship) if he started 

taking Truvada as PrEP?,” for which participants used the same five-point rating scale. 

Anticipated PrEP adherence was measured with the item “If you were to prescribe Truvada 

to this patient as PrEP, how ADHERENT do you think he would be?”, to which participants 

responded using a five-point scale ranging from “Not at all adherent” to “Extremely 

adherent.” Finally, intention to prescribe PrEP was measured with the item “Would you 

prescribe Truvada as PrEP to this patient?”, to which participants responded using a five-

point scale ranging from “Definitely not” to “Definitely yes.”

Social biases included three measures of racism and one measure of heterosexism. All were 

administered after clinical judgments about the vignette patient were completed.

Explicit racism was measured using the Modern Racism Scale [30], a widely-used, 

psychometrically-established, seven-item measure of anti-Black racial attitudes. Sample 

items include “Discrimination against Blacks is no longer a problem in the United States” 

and “Blacks should not push themselves where they are not wanted.” Participants rated their 

responses on a five-point scale ranging from “Strongly disagree” to “Strongly agree.” Items 

were reverse-scored as appropriate and averaged to create an index score of explicit racism 
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(Cronbach’s α = .85), with higher index scores indicating higher racism (i.e., more negative 

attitudes toward Black people).

Two implicit forms of racism were measured using implicit association tests (IATs) [31, 32]. 

An IAT is a computerized measure of implicit bias assessed over a series of trials. Visual and 

verbal stimuli are presented on a computer screen and participant bias is determined by 

reaction time. Quicker reaction times occur with associated concepts. The IAT effect 

measure is a D score, which has a theoretical range of −2 to 2. For both IATs used in the 

present study, visual stimuli were changed from the standard IAT images used to assess 

racial bias (Black and White faces of both men and women) to be specific to Black and 

White MSM. This was done because our clinical vignette patients were Black and White 

MSM and we were aware that bias could vary substantially according to intersecting social 

statuses. For example, Black MSM and Black heterosexual men are differentially 

stereotyped despite both being Black [25]. By using visual stimuli representing Black and 

White MSM in particular, we hoped to capture implicit biases most relevant to these groups. 

Visual stimuli used to represent Black and White MSM included images of same-race male 

couples, same-race men’s hands intertwined, and men of each race standing alone in front of 

a rainbow flag (a symbol of gay pride).

Implicit racial prejudice was assessed using a standard set of verbal stimuli (e.g., 

“marvelous,” “superb,” “joyful,” “tragic,” “horrible,” “awful”) that participants classified as 

Good or Bad. Higher scores indicated a more negative general evaluation of Black MSM 

versus White MSM and, thus, higher implicit racial prejudice. In the absence of an existing 

IAT to measure implicit sexual risk stereotypes, implicit risk-related racial stereotypes were 

assessed using a newly created set of verbal stimuli (“safe,” “careful,” “condoms,” 

“conscientious,” “promiscuous,” “risky,” “careless,” “unprotected”) that participants 

classified as Sexually Responsible or Sexually Reckless. Higher scores indicated a stronger 

association of Black versus White MSM with sexual risk and thus stronger implicit risk-

related racial stereotypes.

Heterosexism, operationalized as negative attitudes toward gay men, was measured using a 

published short form of the revised Attitudes Toward Gay Men Scale (ATG-R-S5) [33]. The 

measure included five items that assessed participants’ attitudes about male homosexuality, 

including “Male homosexuality is a natural expression of sexuality in men” (reverse-scored) 

and “Sex between two men is just plain wrong.” Participants rated their responses on a five-

point scale ranging from “Strongly disagree” to “Strongly agree.” Items were reverse-scored 

as appropriate and averaged to create an index score of heterosexism (Cronbach’s α = .81), 

with higher index scores indicating stronger heterosexism (i.e., more negative attitudes 

toward gay men).

Background characteristics reported by participants included age, race/ethnicity, gender, 

sexual orientation, and years of medical school completed.

An attention/manipulation check item was included to verify that participants had 

appropriately attended to the race of the patient described in the clinical vignette. 

Specifically, they were asked to report patient race in a multiple-choice item positioned 
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toward the end of the survey, deliberately separated from the vignette by multiple other 

measures.

Analyses

A total of 115 medical students completed all relevant survey measures and were included in 

the full analytic sample. The full analytic sample was used for analyses that did not include 

vignette patient race or implicit racism. For analyses including patient race, we restricted the 

analytic sample to participants who passed the attention/manipulation check by correctly 

identifying the vignette patient’s race (n = 76). For analyses including implicit racism, 

sample size was limited by non-completion of IATs (n = 27 non-completers of 115) and, 

among IAT completers, exclusion based on excessively high IAT completion times (>3 

standard deviations above the mean; n = 2), resulting in an analytic sample of 86 

participants. For analyses involving both patient race and implicit racism, both restrictions 

were imposed, resulting in an analytic sample of 62.

Statistical analyses were performed using IBM SPSS Statistics software (Version 24). 

Frequencies and means were calculated to describe the sample and measures of interest. 

Independent samples t-tests and bivariate correlations were conducted to assess associations 

among background characteristics, racism, heterosexism, and clinical judgments of patients. 

Mediation, moderation, and moderated mediation (conditional process) analyses were 

conducted using Hayes’ PROCESS macro (Version 2.16.3 and corresponding templates; 

www.processmacro.org) [34, 35]. Moderated mediation occurs when an indirect effect 

systematically differs based on the level of another variable (the moderator) [35]. For 

example, one of the models we explored examined whether the indirect effects of 

heterosexism on intention to prescribe PrEP varied based on prior PrEP education. For 

mediation and moderated mediation analyses, we used the PROCESS macro to generate 

10,000 bootstrapped samples from which bias-corrected bootstrap confidence intervals were 

established to estimate indirect effects. Early analytic methods for testing mediation such as 

Baron and Kenny’s causal steps approach did not involve direct calculation of an indirect 

effect and instead inferred this effect from constituent paths. Bootstrapping is analytically 

superior because it directly quantifies the indirect effect. Additionally, bootstrapping is not 

preconditioned on the existence of a significant bivariate association between the focal 

predictor and outcome (e.g., heterosexism and intention to prescribe PrEP) [34].

Racism analyses—We performed mediation, moderation, and moderated mediation 

analyses to evaluate our racism hypotheses. We first tested the single-mediator model 

reported in the earlier medical student study [23], according to which patient race indirectly 

affected intention to prescribe PrEP via anticipated increase in condomless sex. We also 

tested a multiple-mediator model that included the other two anticipated patient behaviors 

(extra-relational sex and adherence) as parallel mediators (Figure 1: Model A). 

Subsequently, explicit and implicit measures of racism were tested in separate models as 

moderators of the relationship between patient race and each of the four clinical judgments 

(anticipated increase in condomless sex, anticipated extra-relational sex, anticipated 

adherence, and intention to prescribe PrEP). Any measure of racism that significantly 

moderated the effect of patient race on one or more clinical judgments was examined as a 
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moderator of the multiple-mediator model, moderating the pathways between patient race 

and anticipated behavior as well the pathway between patient race and intention to prescribe 

PrEP (Figure 1: Model B; PROCESS Template Model 8). When significant effects of patient 

race were detected in the analyses testing our racism hypotheses, we repeated the analyses 

adding to the analytic sample those participants who failed the attention/manipulation check 

to determine whether results were maintained when the attention/manipulation check was 

not treated as a basis for exclusion.

Heterosexism analysis—To evaluate the hypothesized indirect effect of heterosexism on 

intention to prescribe PrEP to an MSM patient (irrespective of patient race), we tested a 

multiple-mediator model that included all three anticipated patient behaviors as parallel 

mediators of the relationship between heterosexism and intention to prescribe PrEP (Figure 

1: Model C).

Exploratory analyses

Combined racism and heterosexism analyses: Our exploratory analyses related to the 

combined effect of racism and heterosexism on PrEP clinical-decision making were 

intended to determine whether these social biases could jointly or interactively affect 

intention to prescribe PrEP to a Black MSM patient. Merging the models assessed in the 

racism and heterosexism analyses, we considered racism and heterosexism as concurrent 

moderators of the indirect effect of patient race on intention to prescribe via the three 

anticipated patient behaviors. Specifically, with respect to the multiple-mediator model, we 

tested them as additive moderators of the pathways between patient race and all clinical 

judgments (Figure 1: Model D; PROCESS Template Model 10; “first stage dual moderated 

mediation” [35]). We repeated this analysis considering racism and heterosexism as 

interactive rather than additive moderators (Figure 1: Model E; PROCESS Template Model 

12; “first stage moderated moderated mediation” [35, emphasis added]).

Prior PrEP education analyses: Our exploratory analyses related to prior PrEP education 

were intended to determine whether prior PrEP education may buffer the identified indirect 

effects. We assessed prior PrEP education as a moderator of the multiple-mediator models in 

which significant indirect effects were identified in our primary analyses. We considered 

both (a) prior PrEP education as a moderator of the pathways between the focal predictor 

and clinical judgments (Figure 1: Model F; PROCESS Template Model 8) and (b) prior 

PrEP education as a moderator of the pathways between anticipated patient behavior and 

intention to prescribe PrEP (Figure 1: Model G; PROCESS Template Model 14). For 

instance, when considering the multiple-mediator model in which heterosexism indirectly 

affected intention to prescribe via anticipated patient behavior, we tested both (a) prior PrEP 

education as a moderator of the path between heterosexism and clinical judgments (as 

education that the majority of MSM PrEP patients do not increase condomless sex, for 

example, may buffer the impact of heterosexism on anticipated increase in condomless sex) 

and (b) prior PrEP education as a moderator of the pathways between anticipated behavior 

and intention to prescribe PrEP (as education that the HIV protection conferred by PrEP is 

not fully offset by increased condomless sex, for example, may buffer the impact of 

anticipated increase in condomless sex on intention to prescribe PrEP).
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For all primary and exploratory mediation, moderation, and moderated mediation analyses, 

analyses were repeated adjusting for relevant background characteristics to determine 

whether effects were maintained when these variables were included in the model. Relevant 

background characteristics included conceptually related sociodemographic characteristics 

and other background characteristics empirically related to one or more clinical judgments 

as determined by correlations and independent samples t-tests. Relevant background 

characteristics were gender, sexual orientation, race/ethnicity, and years of medical school 

completed. For analyses involving patient race, measures of racism (explicit racism, implicit 

racial prejudice, and implicit risk-related racial stereotypes) were also considered as 

potential covariates. Based on the random assignment of participants to the Black and White 

patient conditions, we anticipated comparable levels of racism across the two conditions. 

However, we found that explicit racism was higher in the Black patient condition in the 

unrestricted analytic sample (n = 115) as well as when the sample was restricted to those 

who passed the manipulation check (n = 76), had valid IATs (n = 86), or both (n = 62). No 

significant differences in the implicit measures were found across the two conditions. 

Therefore, in analyses involving patient race as the focal predictor but not focusing on the 

moderating effects of explicit racism (i.e., when unmoderated mediation or the moderating 

effects of implicit racism were of primary conceptual interest), we included explicit racism 

along with relevant background characteristics in adjusted models. In mediation and 

moderated mediation models considering heterosexism as the focal predictor, we included 

patient race (study condition) in adjusted models.

RESULTS

Sample characteristics

The original and follow-up reminder emails advertising the study were distributed to 854 US 

medical students (October–November 2015). A total of 169 individuals (20%) enrolled, 115 

(68%) of whom completed all self-report survey measures and were therefore included in 

the full analytic sample. This overall response rate of 13% is similar to or higher than several 

other recently-published survey studies of provider attitudes toward PrEP [16, 36, 37], albeit 

lower than the study of medical students after which the present work was modeled [23]. We 

were unable to compare background characteristics of survey completers versus non-

completers because items assessing these characteristics were presented toward the end of 

the survey, after most non-completers had discontinued participation. However, we were 

able to compare survey completers to combined enrollment statistics for the two medical 

schools and found that a larger percentage of our study sample was White (62% of study 

sample versus 50% of all medical students) and female (67% versus 49%, respectively). 

Participants ranged in age from 21 to 35 years [M(SD) = 24.58(2.25)]. The majority (85%) 

had previously heard of PrEP and 50% reported having learned about PrEP as part of their 

medical school training. Additional background characteristics are displayed in Table I.

No significant differences in explicit racism, implicit racial prejudice, implicit risk-related 

racial stereotypes, or heterosexism were found by age, race/ethnicity, gender, years of 

medical school completed, medical school attended, or prior PrEP education. The only 

background characteristic significantly associated with any social biases was sexual 
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orientation, which was associated with explicit racism and heterosexism: Participants who 

identified as heterosexual reported higher levels of explicit racism (t(113) = 2.19, p = .030) 

and higher levels of heterosexism (t(110) = 5.98, p<.001) than those identifying with another 

sexual orientation.

Descriptive analyses of clinical judgments

Clinical judgments about the vignette patient, including anticipated behavior while taking 

PrEP and intention to prescribe PrEP, are presented in Figure 2. Overall, participants 

commonly anticipated that the hypothetical patient would engage in risk compensation, with 

90% of participants reporting some likelihood that the patient would engage in increased 

condomless sex and 30% reporting some likelihood that the patient would start having sex 

with other partners (despite the vignette explicitly stating that the patient and his partner 

were monogamous). Less than half of participants (47%) anticipated the patient would be 

“very” or “extremely” adherent to PrEP, suggesting most anticipated suboptimal adherence. 

The majority of participants (77%) reported that they would probably or definitely prescribe 

PrEP to the patient.

Bivariate analyses of heterosexism, racism, and clinical judgments

Table II displays correlations among racism, heterosexism, and clinical judgments about the 

patient, including anticipated patient behavior while taking PrEP and intention to prescribe 

PrEP to the patient. Explicit racism was correlated with implicit risk-related racial 

stereotypes, anticipated extra-relational sex, and intention to prescribe PrEP, with 

participants higher in explicit racism exhibiting stronger risk-related racial stereotypes, 

judging the patient as more likely to engage in extra-relational sex, and reporting lower 

intention to prescribe. Implicit racial prejudice and implicit risk-related stereotypes were 

positively correlated with one another but unrelated to heterosexism, anticipated patient 

behavior, and intention to prescribe PrEP. Heterosexism was significantly correlated with 

anticipated patient behavior, with participants higher in heterosexism judging the patient to 

be more likely to increase condomless sex and less likely to be adherent. All three 

anticipated behaviors were significantly correlated with intention to prescribe PrEP, such 

that participants who judged the patient as more likely to increase condomless sex, more 

likely to engage in extra-relational sex, and less likely to be adherent expressed lower 

intention to prescribe PrEP to him. Correlations among racism, heterosexism, and clinical 

judgments stratified by patient race (study condition) are presented in Appendix 2: Table 1.

Table II also presents means and standard deviations for racism, heterosexism, and clinical 

judgments for the full sample and separately for participants with prior PrEP education and 

those without prior PrEP education. Independent samples t-tests detected no significant 

differences between PrEP education groups, suggesting prior PrEP education did not 

significantly impact social biases or clinical judgments of the patient.

Mediation, moderation, and moderated mediation analyses testing primary conceptual 
models

Racism analyses—Mediation analyses were performed to test for replication of the 

indirect effect of patient race on intention to prescribe PrEP via anticipated increase in 
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condomless sex [23] as well as to test a multiple-mediator model in which anticipated extra-

relational sex and anticipated adherence were added as parallel mediators (Figure 1: Model 
A). All indirect, contrast, direct, and total effects are presented in Appendix 2: Table 2. No 

significant indirect effect via anticipated increase in condomless sex was detected in the 

unadjusted or adjusted single- or multiple-mediator models. In the unadjusted multiple-

mediator model, a single specific indirect effect emerged: The Black patient was judged as 

more likely than the White patient to engage in extra-relational sex, which, in turn, was 

associated with lower intention to prescribe. This effect was not significant in the adjusted 

model or when participants who failed the attention/manipulation check were included in the 

analytic sample.

No interaction effects of race and racial bias on clinical judgment were detected for models 

in which racism was operationalized as explicit racism or implicit racial prejudice. This was 

true for both adjusted and unadjusted models. When racism was operationalized as risk-

related racial stereotypes, a single significant interaction effect emerged in the unadjusted 

model (b = .69, SE = .33, p = .042; ΔR2 = .07). The Black patient was judged as more likely 

to engage in extra-relational sex than the White patient among medical students who more 

strongly endorsed risk-related racial stereotypes. This interaction was not significant in the 

adjusted model (b = .59, SE = .36, p =.108) or when participants who failed the attention/

manipulation check were included in the analytic sample.

In approaching the moderated mediation analysis to test whether racism moderated the 

indirect effect of patient race on intention to prescribe via the three anticipated patient 

behaviors (Figure 1:Model B), we considered as potential moderators of the indirect effects 

only those racism measures that showed a significant interaction effect relative to any of the 

clinical judgments. A single racism measure – implicit risk-related racial stereotypes – met 

this criterion, so only this single racism measure was tested in the moderated mediation 

model. When testing implicit risk-related racial stereotypes as a moderator of the multiple-

mediator model, indices of moderated mediation indicated no significant moderated 

mediation effects in either adjusted or unadjusted models. (See Appendix 2: Table 3 for 

index scores.)

Heterosexism analysis—A multiple-mediator model was tested to examine the indirect 

effect of heterosexism on intention to prescribe PrEP via the three anticipated patient 

behaviors (Figure 1: Model C). Results of this analysis are displayed in Figure 3, with all 

indirect, contrast, direct, and total effects presented in Appendix 2: Table 2. Testing of our 

unadjusted multiple-mediator model, which contained all three anticipated behaviors 

(anticipated increase in condomless sex, anticipated extra-relational sex, and anticipated 

adherence) as parallel mediators, showed that each behavior uniquely mediated the 

relationship even when adjusting for the other two. Pairwise contrasts of specific indirect 

effects revealed no significant difference in their magnitude. The analysis was rerun 

adjusting for relevant background characteristics and patient race (i.e., study condition). In 

the adjusted model, only one of the three indirect effects, the one through anticipated 

increase in condomless sex, remained significant. However, none of the background 

characteristics were significantly associated with intention to prescribe PrEP in the adjusted 
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multiple-mediator model and all pairwise contrasts of specific indirect effects were again 

non-significant, suggesting the magnitude of the indirect effects did not differ.

Exploratory analyses

The following results of exploratory analyses should be interpreted with caution because 

sample size limited statistical power to detect significant effects.

Combined racism and heterosexism analyses—In approaching the moderated 

mediation analyses combining racism and heterosexism in a single model, we considered 

only the single measure of racism that showed a significant interaction effect relative to any 

of the clinical judgments: implicit risk-related racial stereotypes. As indicated by indices of 

partial moderated mediation and moderated moderated mediation [35], there was no 

evidence of implicit risk-related stereotypes and heterosexism operating as either additive 

moderators (Figure 1: Model D) or interactive moderators (Figure 1: Model E) of the 

multiple-mediator model in which patient race was indirectly associated with intention to 

prescribe via the three anticipated patient behaviors. (See Appendix 2: Table 3 for index 

scores.)

Prior PrEP education analyses—For our exploratory analyses involving prior PrEP 

education, we investigated prior PrEP education as a moderator of those multiple-mediator 

models in which one or more significant indirect effects were identified in our primary 

analyses. This included the multiple-mediator model in which patient race was the focal 

predictor and that in which heterosexism was the focal predictor. Moderated mediation 

analyses did not support prior PrEP education as a significant moderator of either model. 

This was true whether we tested (a) prior PrEP education as a moderator of the pathways 

from the focal predictor (patient race or heterosexism) to clinical judgments (Figure 1: 

Model F) or (b) prior PrEP education as a moderator of the pathways from anticipated 

patient behavior to intention to prescribe PrEP (Figure 1: Model G). (See Appendix 2: Table 

3 for index scores.)

DISCUSSION

With one in four sexually active MSM in the U.S. considered to be at high risk for HIV and 

indicated for PrEP [24] and nearly half of Black MSM predicted to acquire HIV in their 

lifetime [3], ensuring equitable access to PrEP and associated medical services is critical. 

Results of the present study highlight the potential for social biases held by healthcare 

providers to limit such access and suggest the need for PrEP education to more effectively 

address such biases. Whereas we found limited evidence for racial bias operating in medical 

students’ clinical judgments about the vignette patient, heterosexism indirectly affected 

intention to prescribe through multiple pathways: Medical students in our sample who 

expressed greater heterosexism more strongly anticipated risk compensation and adherence 

problems, and these anticipated patient behaviors were associated with lower intention to 

prescribe PrEP to the vignette patient. Prior PrEP education did not significantly affect 

clinical judgment and exploratory analyses did not yield support for prior PrEP education 

buffering these adverse effects.
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Racism: Findings and Implications

The present work did not replicate previous vignette-based research demonstrating an 

indirect effect of patient race on intention to prescribe via anticipated increase in condomless 

sex [23], and we found only limited evidence of racial bias affecting intention to prescribe 

PrEP to a Black MSM patient in particular. This is especially notable because one of the two 

medical schools surveyed in the present research was the same medical school surveyed in 

the original study. Of the three indirect pathways hypothesized between patient race and 

prescribing intention, just one was significant: the Black patient was judged as more likely 

than the White patient to engage in extra-relational sex, which, in turn, was associated with 

lower intention to prescribe. Of the three measures of racial bias explored – explicit racism, 

implicit racial prejudice, and implicit risk-related racial stereotypes – only implicit risk-

related racial stereotypes had a significant moderating effect on clinical judgment: Medical 

students who exhibited a stronger implicit association between Black MSM and sexual 

recklessness judged the Black patient as more likely than the White patient to engage in sex 

with new partners while taking PrEP, whereas students who exhibited the implicit Black 

MSM/recklessness association to a lesser extent did not demonstrate the same race-based 

difference in judgment. However, we note that neither of these race-related findings were 

maintained when we adjusted for relevant background characteristics and explicit racism, 

which by chance was higher among participants randomized to the Black patient condition. 

Thus, we consider these race-related findings to be tenuous, particularly when considered in 

the context of null findings relative to most of the race-related analyses conducted.

One possible explanation for the limited impact of patient race in the present research 

involves changes in the medical curriculum at the university surveyed at both time points. 

We are aware that between the two survey administrations (early 2013 and late 2015), an 

expert in cultural competence and implicit bias conducted training with medical students at 

that university, with much of the training focused on racial bias in particular. This training 

had not been offered prior to the first survey. Although we cannot be certain that all of the 

medical students from that university who completed the 2015 survey participated in the 

training, it is possible that for those who did, the training heightened awareness about their 

vulnerability to implicit bias and increased their conscientiousness about racial stereotyping 

when making judgments about the hypothetical patient in the present survey.

A second plausible explanation involves sociohistorical context: In the time that passed 

between administration of the original survey and the present one, the Black Lives Matter 

movement gained momentum and there was significant media attention related to racial 

profiling and the mistreatment of Black men. It is possible that this heightened social 

awareness about race, including contemporary race-related stereotypes, affected 

participants’ judgments of the Black MSM vignette patient. Indeed, the evolution of 

sociocultural context is a recognized barrier to exact study replication in the social sciences 

[38, 39].

Regardless of the reason for non-replication, our finding that patient race, participant racism, 

and their interaction appeared to have little effect on participants’ clinical judgments about 

the vignette patient is relatively encouraging with respect to actual patients of different races 

receiving equitable PrEP services within a clinical setting. Nevertheless, participants did 
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show another form of bias that was systematically related to their intention to prescribe PrEP 

to an MSM patient: heterosexism.

Heterosexism: Findings and Implications

Overall, medical students commonly anticipated that the hypothetical MSM patient would 

engage in risk compensation if prescribed PrEP. This likely reflects pervasive sexual 

stereotypes of gay men as being promiscuous and sexually irresponsible [25]. Most 

participants also anticipated suboptimal adherence. Such assumptions are disconcerting 

because they were associated with lower intention to prescribe PrEP, suggesting that 

stereotypes could constrain PrEP access for MSM patients. These assumptions are 

additionally concerning because the description of the vignette patient was incompatible 

with the MSM promiscuity stereotype in several ways: The patient was described as being in 

a sexually monogamous relationship and had no history of sexually transmitted infections. 

He was also purposely described as medically uncomplicated with a clear indication for 

PrEP according to normative prescription guidance [40]. In actual clinical contexts, many 

MSM and other patients seeking PrEP are likely to have more complex social and medical 

circumstances that amplify concerns about risk compensation and adherence difficulties, 

ambiguate PrEP eligibility, and diminish prescribing intentions.

Our finding that heterosexism was indirectly related to intention to prescribe PrEP and 

therefore may operate as a barrier to PrEP access within the healthcare system is consistent 

with previous work implicating social [41] and structural [42] forms of heterosexism as 

barriers to PrEP access. To our knowledge, previous research has not directly examined the 

association between heterosexism and PrEP clinical decision-making among providers. To 

date, survey research that has assessed providers’ experiences prescribing PrEP or intentions 

to prescribe PrEP for MSM as compared to other HIV risk groups (such as heterosexual 

women and people who inject drugs) has not demonstrated a pattern of heterosexist bias [15, 

43–48]. In fact, in multiple studies, providers have more commonly reported prior PrEP 

prescription [45–48] or intention/willingness to prescribe [15, 44] to MSM than to other 

groups. However, in qualitative research, some providers have expressed stereotypical views 

of MSM [17] and a corresponding preference to prescribe PrEP to heterosexual couples [17, 

26]. Furthermore, current PrEP prescribers have reported observing a heterosexist bias in the 

clinical judgments made by other providers [27].

In addition to heterosexism interfering with PrEP access at social and structural levels, it 

could interfere at the individual level among MSM patients, deterring them from seeking 

PrEP, diminishing comfort disclosing same-sex behavior to providers, and reducing their 

likelihood of discussing PrEP with a provider [49, 50]. Thus, heterosexism could potentially 

limit PrEP access for MSM via multiple mechanisms and a multipronged approach to 

intervention will likely be necessary to preempt or reverse this outcome.

PrEP Education: Findings and Implications

Medical education is, in theory, a promising point of intervention to promote PrEP 

prescription and prevent provider bias from undermining PrEP access for MSM. Indeed, 

with respect to the limited impact of patient race and provider racial bias in the present 
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research, we suggested that curricular innovations focusing on explicit and implicit racial 

bias may have been instrumental for reducing race-related biases in prescribing PrEP 

observed in earlier research. However, even if such an explanation were valid, we note the 

specificity of such effects: Although race and racial attitude effects were limited in the 

current sample, heterosexism was indirectly associated with lower prescribing intentions. 

Additionally, according to exploratory analyses, prior PrEP education in medical school—

conceptualized generally as any versus none—did not appear to buffer adverse effects of 

patient race or heterosexism on PrEP clinical decision-making.

This pattern of evidence suggests that PrEP medical education programs that are specifically 

tailored to address particular types of social biases would be more effective than general 

PrEP medical education programs in promoting equitable clinical decision-making related to 

PrEP. Future studies are needed to determine the kinds of curriculum changes that will 

achieve this outcome. Incorporating information alerting medical students or practicing 

providers to how their attitudes toward different social groups can indirectly affect their 

decision about to whom they prescribe PrEP may be a particularly valuable element, and we 

recommend systematic comparison of programs that do and do not incorporate this content 

to evaluate the value added. Also, providing information about sexual behavior among 

patients to whom PrEP is prescribed, including concrete guidance about how to respond if 

PrEP patients report changing their behavior, within PrEP education programs may help to 

reduce uncertainty and prevent social biases from interfering with clinical judgment. 

Providers should be informed that risk compensation is not widely reported among PrEP 

users and is not a valid reason for withholding PrEP [51]. With respect to adherence, 

informing providers that there is some “forgiveness” associated with missing occasional 

doses of PrEP (MSM patients appear to obtain high protection even when taking only four 

of seven daily doses per week [5, 52]) may ease their concerns in this domain, as may 

information about the numerous adherence supports freely available to patients (e.g., 

smartphone apps [53]).

Many PrEP educational resources devote limited attention to cultural competence in caring 

for sexually diverse clientele. Familiarization with the disproportionate HIV risk of MSM 

and other social groups and training in patient-centered, non-judgmental sexual health 

communication should be integral components of PrEP educational programs. Use of a sex-

positive approach that respects the sexual values, desires, and decisions of individual 

patients should be encouraged, and the potential for personal morals around partnering 

practices or other dimensions of sexuality to cloud clinical judgment [54] should be directly 

acknowledged. There are an increasing array of easily accessible in-person and online 

resources offering education about how to create safe and welcoming clinical environments 

for sexual and gender minority patients (e.g., www.lgbthealtheducation.org). Evidence-based 

educational strategies for combating bias and its harmful effects on patient care should also 

be incorporated, such as techniques that help people to recognize their biases, including 

those that are unconscious, and the unintentional impact on medical care that such biases 

may have [55].

Systematic evaluation of PrEP education with respect to both clinical and cultural 

competence outcomes is needed at all stages of medical training, from medical school 
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through continuing medical education. Clinically, PrEP education should improve providers’ 

comfort and willingness to prescribe PrEP, particularly to patients who report ongoing 

behavior that puts them at substantial risk for HIV, as was the case with the patient in the 

study vignette. In terms of cultural competence evaluation, existing frameworks such as that 

put forward by Betancourt [56], which assesses change in attitudes, knowledge, and skill, 

are readily available and adaptable.

Limitations and Future Directions

This study had several limitations that are important to acknowledge and invite follow-up 

study. First, the sample was composed of medical students and findings do not necessarily 

generalize to practicing providers. Replication with practicing providers could lend insight 

into more immediate implementation challenges. That said, medical students are an 

important sector of health professionals to consider given their accessibility for early and 

accurate training and the decades of service they will subsequently offer. It is also important 

to note that our sample was drawn from medical schools in the northeastern US. Conducting 

similar studies with students and practicing providers from other healthcare professions and 

other geographic locations would help to establish generalizability and understand 

contextual nuances in PrEP-related training needs.

A second potential limitation is the background information about PrEP presented to 

participants prior to their completion of survey measures, provided in full in Appendix 1. 

Anticipating some students would have limited exposure to PrEP before taking the survey, 

we believed it was important to present both factual information about PrEP (e.g., clinical 

efficacy, US Food and Drug Administration’s approval) as well as arguments for and against 

its prescription to prepare them to make clinical judgments about a patient requesting PrEP. 

This presentation of background information was modeled after the original medical student 

study [23]. We used quotes from real people and websites to convey these arguments, 

including three supporting and three opposing claims to present a balanced view. Claims on 

both sides touched on risk compensation and adherence. This approach of presenting 

arguments for and against an issue and using quotations to communicate these arguments is 

a common technique used in social psychology. However, we acknowledge that the quoted 

material could have influenced participants’ clinical judgments about the vignette patient in 

either direction, and that participants with no prior learning about PrEP may have been 

especially impressionable. We think it is unlikely that the quotes presented influenced the 

effects of patient race, racism, heterosexism, or their interaction on clinical judgments, 

particularly because race and sexual orientation were not central to the quoted content. 

Nonetheless, future replication presenting only factual information would eliminate the 

possibility that the arguments for and against PrEP impacted results.

A third limitation is the measures we employed. Our measure of prior PrEP education was 

self-reported with a dichotomous “Yes”/“No” response option. Thus, we determined whether 

medical students had any prior PrEP education versus none, but did not capture dimensions 

of PrEP education such as content and format. Students from all years of medical school 

participated in our survey, and the nature and extent of prior PrEP education across years of 

medical school likely varied. More comprehensive measurement of PrEP-related medical 
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education may help to capture these dimensions and differences and inform efforts to 

improve upon existing PrEP education programs.

An additional measurement consideration involves our measure of anticipated increase in 

condomless sex, which was a single item derived from the original medical student study 

[23]: “How likely would this patient be to have MORE unprotected sex (sex without 

condoms) if he started taking Truvada as PrEP?”. The item was developed based on 

healthcare providers’ commonly-expressed concern that patients may reduce condom use or 

otherwise increase their risk behavior with PrEP [15–20], and thus the wording of the item 

and response options (“Not at all likely” to “Extremely likely”) was designed to capture the 

magnitude of participants’ concern. This unidirectional approach to surveying providers 

about perceived impact of PrEP on risk behavior, according to which providers rate their 

perceptions related to a patient increasing (but not decreasing) such behavior, is consistent 

with past studies [16, 20]. However, it is possible that the directionality inherent in this 

phrasing may have been leading. Rewording the item and response options to also allow for 

reporting of anticipated decrease in condomless sex may yield a different response.

A final measurement consideration is our operationalization of heterosexism. The measure 

of heterosexism we used (ATG-R-S5 [33]) assessed self-reported agreement with a 

combination of statements expressing heterosexual presumption (i.e., the assumption that 

same-sex behavior is not normative) and deeper negative perceptions of MSM (e.g., as 

disgusting) that are more consistent with the older term “homophobia.” Both attitudinal 

dimensions of heterosexism could impede provision of evidence-based HIV prevention 

services and optimal patient care, and future work could tease apart how these and other 

dimensions of heterosexism differentially impact clinical decision-making. Also, we 

measured explicit sexual orientation attitudes in our study rather than including IATs or 

manipulating patient sexual orientation to tap into implicit manifestations of heterosexism. 

Replication of this work using heterosexism IATs or systematically varying patient sexual 

orientation and demonstrating that the mediational paths observed are stronger in a gay 

patient condition versus a heterosexual patient condition would strengthen our understanding 

about how sexual orientation negatively affects clinical decision-making related to PrEP.

Lastly, it is important to acknowledge that our sample size limited our statistical power to 

detect higher-order interaction effects. Thus, our null findings with respect to our 

exploratory analysis of the interactive moderating effect of racism and heterosexism should 

be interpreted with caution. A larger-scale study powered to detect such stigma interaction 

effects in this context is necessary to make more conclusive inferences.

Conclusion

This study advances our understanding of social biases in PrEP-related clinical decision-

making and presents early evidence for the potential adverse impact of heterosexism. 

Medical students and practicing healthcare providers, like all members of society, are 

vulnerable to social biases. Whereas many healthcare providers may be familiar with race-

based disparities in healthcare, and therefore may actively attempt to consider and correct 

for racial biases in their clinical practice [12], self-awareness about sexual orientation-based 

biases may be less common and manifest as unequal access to PrEP. Our findings call 
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attention to the need for effective medical education to ensure that PrEP access for MSM 

and other social groups at disproportionately high risk for HIV is not compromised by 

heterosexism and other social biases.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Conceptual models
To test our racism hypotheses, anticipated increase in condomless sex was examined as a 

single mediator of the relationship between patient race and participants’ intention to 

prescribe PrEP to him. Two other anticipated behaviors (extra-relational sex and adherence) 

were added as parallel mediators in a multiple-mediator model (Model A). Racism was 

examined as a moderator of this multiple-mediator model (Model B). To test our 

heterosexism hypothesis, all three anticipated patient behaviors were considered as parallel 

mediators of the relationship between heterosexism and intention to prescribe (Model C). In 
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our exploratory analyses, we tested racism and heterosexism as additive (Model D) and 

interactive (Model E) moderators of the multiple mediator model in which patient race 

indirectly affected intention to prescribe via the three anticipated patient behaviors. We also 

explored prior PrEP education as a moderator of any indirect effects identified in our 

primary analyses, considering prior PrEP education as a moderator of the pathways between 

the focal predictor (patient race, racism, and/or heterosexism) and clinical judgments 

(Model F) as well as considering prior PrEP education as a moderator of the pathways 

between anticipated patient behavior and intention to prescribe (Model G).
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Figure 2. Clinical judgments of a hypothetical MSM patient seeking a prescription for PrEP (n = 
115)
After being presented with a vignette describing an MSM patient seeking a prescription for 

PrEP, participants rated (a) anticipated patient behavior and (b) intention to prescribe PrEP.
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Figure 3. a and b. Results of Mediation Analyses
Unstandardized coefficients and standard errors of all paths of the heterosexism multiple-

mediator model, (a) unadjusted and (b) adjusted for relevant background characteristics 

(gender, sexual orientation, race, and years of medical school completed) and patient race 

(i.e., study condition). Bias-corrected 95% confidence intervals (CIs) were generated from 

10,000 bootstrapped samples to estimate indirect effects. In the unadjusted model, all three 

specific indirect effects were significant (anticipated increase in condomless sex: −.05, SE 
= .03, CI = [−.142, −.011]; anticipated extra-relational sex: −.04, SE = .03, CI = [−.114, −.

005]; anticipated PrEP adherence: −.08, SE = .04, CI = [−.190, −.012], p < .05). In the 
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adjusted model, only the specific indirect effect via increased condomless sex remained 

significant (−.05, SE = .03, CI = [−.132, −.007], p < .05). Tests of moderated mediation (not 

shown) indicated that prior PrEP education did not significantly moderate either the 

unadjusted or adjusted multiple mediator model.
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Table I

Sample Characteristics (n = 115)

n (%)

Age

  <25 years 64 (55.7)

  ≥25 years 51 (44.3)

Race/Ethnicity

  White 71 (61.7)

  Asian 30 (26.1)

  Black/African American 7 (6.1)

  Latino/Hispanic 5 (4.3)

  Other 2 (1.7)

Gender

  Female 77 (67.0)

  Male 37 (32.2)

  Other 1 (0.9)

Sexual Orientation

  Heterosexual 99 (86.1)

  Bisexual 6 (5.2)

  Gay/Lesbian 6 (5.2)

  Other 4 (3.5)

Years of Medical School Completed

  0 26 (22.6)

  1 38 (33.0)

  2 27 (23.5)

  3 19 (16.5)

  ≥4 5 (4.3)

PrEP Familiarity

  Heard of PrEP 98 (85.2)

  Never heard of PrEP 17 (14.8)

Prior PrEP Education

  Learned about PrEP in medical school 58 (50.4)

  Did not learn about PrEP in medical school 57 (49.6)
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