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Abstract

Pre-exposure prophylaxis for HIV (PrEP) is recommended for people who inject drugs (PWID). 

Despite their central role in disease prevention, willingness to prescribe PrEP to PWID among 

primary care physicians (PCPs) is largely understudied. We conducted an online survey (April – 

May 2015) of members of a society for academic general internists regarding PrEP. Among 250 

respondents, 74% (n=185) of PCPs reported high willingness to prescribe PrEP to PWID. PCPs 

were more likely to report high willingness to prescribe PrEP to all other HIV risk groups 

(p’s<0.03 for all pair comparisons). Compared with PCPs delivering care to more HIV-infected 

clinic patients, PCPs delivering care to fewer HIV-infected patients were more likely to report low 

willingness to prescribe PrEP to PWID (Odds Ratio [95% CI]= 6.38 [1.48–27.47]). PCP and 
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practice characteristics were not otherwise associated with low willingness to prescribe PrEP to 

PWID. Interventions to improve PCPs’ willingness to prescribe PrEP to PWID are needed.
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INTRODUCTION

Globally, approximately 15.9 million people inject drugs, 3.0 million of whom are HIV-

infected(1). Notably, injection drug use accounts for 10% of new HIV infections globally(2) 

and 8% in the United States(3). Evidence-based HIV prevention strategies for people who 

inject drugs (PWID) include syringe exchange programs; addiction treatment with opioid 

agonist therapy; HIV testing; antiretroviral treatment of individuals with HIV infection (i.e., 

“treatment as prevention”); and partner services(4–7). Most recently, pre-exposure 

prophylaxis for HIV (PrEP), the once daily oral use of the antiretroviral medications 

emtricitabine and tenofovir disoproxil fumarate (coformulated as Truvada®), has been found 

to be efficacious in reducing HIV acquisition among PWID(8). Specifically, the Bangkok 

Tenofovir study demonstrated that among PWID in the past year (n=2413), daily use of 

PrEP was associated with a 49% relative risk reduction in HIV incidence, which may be as 

high as 84% depending on adherence(9, 10). Approved by the Food and Drug 

Administration in 2012, PrEP is now recommended by the Centers for Disease Control and 

Prevention (CDC) for use by PWID as part of an HIV prevention package(11). Specifically, 

CDC guidelines indicate that PrEP is indicated for any person who has injected non-

prescribed drugs in the past 6 months and who reports 1) any sharing of injection or drug 

equipment in the past 6 months; 2) engagement in medication-assisted therapy for opioid 

addiction (e.g. methadone, buprenorphine); or 3) risk of sexual acquisition(11). Given the 

recent outbreak of HIV among PWID in rural Indiana(12) as well as CDC estimates that 

115,000 (95% CI 45,000–185,000) PWID across the United States may benefit from 

PrEP(13), there is urgent need to promote the prescription of PrEP to PWID.

To inform effective strategies for optimizing prescribing of PrEP for PWID, a 

comprehensive understanding of the perspectives of stakeholders involved in PrEP 

implementation, including PWID and their health care providers, is important(14). Prior 

studies conducted among PWID indicate that 35–47% would be willing to take PrEP(15, 

16), yet there are limited studies examining provider perspectives regarding willingness to 

prescribe PrEP to PWID and, to date, these have focused on individuals who primarily 

provide HIV treatment(17–19). Understanding the perspectives of primary care physicians 

(PCPs), however, is highly relevant as they are ideally suited to deliver PrEP given: 1) the 

large number of primary care providers in practice(20); 2) their central role in disease 

prevention; 3) their access to populations of potentially PrEP-eligible patients, including 

PWID(21); and 4) their ability to expand the workforce of PrEP prescribers to increase 

access to PrEP(22).

Edelman et al. Page 2

AIDS Behav. Author manuscript; available in PMC 2018 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Thus, among a purposeful sample of PCPs practicing in the United States, we evaluated 

provider willingness to prescribe PrEP to PWID compared to other HIV risk groups and to 

examine provider and practice characteristics associated with low vs. high willingness to 

prescribe PrEP to PWID. These data are important for informing future interventions to 

improve implementation of PrEP to PWID through primary care.

METHODS

Participants and Procedures

From April through May, 2015, we conducted a survey of academic general internists(23). A 

convenience sample of practicing physicians who were members of the Society of General 
Internal Medicine (SGIM), a national medical society of approximately 3,093 physicians 

based at academic institutions across the United States, were invited to participate. 

Participants were recruited with informational materials disseminated during a national 

annual meeting; by emails sent through the online community forum for SGIM members, 

including an initial invitation and five weekly reminders; and by direct e-mailings. The 

survey was conducted over a six-week period using Qualtrics® software, a secure web-based 

survey platform. Individuals were considered eligible to participate if they 1) were SGIM 

members and 2) provided direct or indirect (i.e. through supervision of trainees) clinical care 

in an outpatient setting. Participants who completed the survey were offered entry into a 

raffle to win one of two iPads and given the option to provide contact information. Contact 

information was kept separate from the de-identified survey responses. The study was 

reviewed and considered exempt by both Yale University and Albert Einstein College of 

Medicine’s Humans Investigation Committees.

For this analysis, we included surveys from participants who were 1) SGIM members and 2) 

provided direct or indirect clinical care. We excluded those surveys from participants where 

1) there was missing data on our outcome of interest; and/or 2) duplicate surveys (retaining 

the more complete record; see below section on Data Quality).

Survey Development and Domains

Initially informed by a prior provider survey(24) and literature review, our 57-item PCP 
PrEP Survey was developed and refined in an iterative fashion based on piloting and 

feedback from physicians and researchers with expertise in HIV prevention and treatment as 

well as community members delivering HIV-related services. The final measures, which 

were administered as part of a larger survey, included items focused on: 1) PCP 

sociodemographic, clinical, and practice characteristics; and 2) comfort and willingness to 

prescribe PrEP to different HIV risk groups (Text Box).

Survey Measures

Outcome of Interest—Willingness to prescribe PrEP to potentially eligible patients was 

measured through 8 brief patient scenarios (Text Box). These scenarios were developed to be 

consistent with CDC guidance regarding patients considered to be high risk for HIV and 

thus eligible for PrEP(11). Participants were asked: “For each of the following risk behavior 

categories, how willing are you to prescribe PrEP to an eligible individual, assuming a 
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recent negative HIV test and equal access to medication?” Our outcome of interest, 

willingness to prescribe to PWID who shares injection equipment (referred to as “PWID”), 

was determined based on participants’ responses to how willing they were to prescribe PrEP 

to “a person who has injected drugs in the past 6 months and shared injection equipment.” 

Responses were measured on a 4-point Likert scale (1=not at all; 4=extremely). Responses 

were analyzed as a continuous variable and, to promote ease of interpretation and because 

they were negatively skewed, were then dichotomized as low (1 or 2) vs. high (3 or 4) 

willingness to prescribe. Other risk behavior categories included men and women in an HIV 

serodiscordant relationship; heterosexual relationship with partners at HIV risk; men who 

have sex with men. In addition, we also assessed willingness to prescribe PrEP to PWID 

recently engaged in methadone treatment.

Independent Variables—We measured PCP characteristics, including age; race/ethnicity; 

gender; sexual orientation; current medical role; years in practice; and percent of time 

allocated to different professional activities. Measured clinical and practice characteristics 

included practice location based on region of the country and urbanicity (i.e. urban, 

suburban or rural practice setting) as well as type of clinical setting (i.e. clinic at an 

academic medical center; clinic at public hospital; community health center; clinic at VA 

hospital; or other). Lastly, we asked about number of HIV-infected patients in the provider’s 

patient panel. Response options (i.e. 0, 1–10, 11–20, 21–50, 51–100, 101–200, and >200) 

were dichotomized into ≤20 vs. >20 based on thresholds required for demonstrating clinical 

expertise in HIV care(25). In sensitivity analyses, we also dichotomized this variable as 0 vs. 

>0 and ≤10 vs. >10.

Data Quality

To minimize inclusion of duplicate survey responses, we reviewed responses patterns for 

records generated from the same Internet Protocol (IP) address. Surveys that were associated 

with the same IP address and had at least 80% duplication of responses were considered to 

be redundant. We also evaluated the survey completion duration (time of last response minus 

survey initiation) to ensure a reasonable amount of time was used to complete the survey.

Statistical Analysis

We used descriptive statistics to characterize the analytic sample. We then evaluated 

physician willingness to prescribe PrEP across risk groups using Multiple Analysis of 

Variance (MANOVA), with post-hoc pair comparisons. In addition, low vs. high willingness 

to prescribe PrEP to PWID vs. other risk groups were evaluated using Generalized 

Estimating Equations with follow-up pair comparisons. Next, to compare PCP and practice 

characteristics associated with low vs. high willingness to prescribe PrEP to PWID, we used 

chi-square tests and t-tests. We considered p<0.05 to be statistically significant. All analyses 

were performed using SPSS/PASW 21.0 software (IBM Corporation, Somers, NY).
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RESULTS

Provider and Practice Characteristics

Among the 363 providers who initiated the survey, we excluded those who were not SGIM 

members (n=64), did not provide clinical care (n=12), or had a duplicate survey (n=3); 

reflecting an estimated response rate of 9% among potential participants (Figure 1). For this 

analysis, we additionally excluded surveys missing responses to the outcome of interest 

(n=34). Median duration for completing the survey was 7 minutes (IQR 5–10). Among the 

250 providers, the mean age was 41 years and the majority were white (72%), non-Hispanic 

(92%), women (62%) and heterosexual (92%) (Table 1). Most were attending physicians 

(79%), where half of participants had been in practice for less than 10 years and the greatest 

percent of their time allocated to direct patient care.

Nearly half of providers practiced in the northeast (49%). Most providers were based in 

urban (85%) clinics at an academic medical center (68%) and provided care for 20 or fewer 

HIV-infected patients (86%) (Table 2).

Willingness to Prescribe PrEP to PWID vs. Other HIV Risk Groups

Mean ratings (1–4 scale) of willingness to prescribe PrEP ranged from 2.92 to 3.57 

(p<0.001) (Figure 2). Mean ratings were highest for those scenarios describing a male (3.57) 

or female (3.52) in a HIV serodiscordant relationship with a male partner. Compared to all 

risk groups, the mean ratings were lowest for the scenario describing PWID (3.11, p’s 

<0.001 for all pair comparisons). The only exception to these findings was that, compared to 

willingness to prescribed PrEP to a PWID, the mean rating of willingness to prescribe PrEP 

to a PWID with recent engagement in methadone treatment was even lower (2.92, p<0.001).

These findings were consistent when we evaluated low vs. high provider willingness to 

prescribe PrEP across HIV risk groups with GEE, where reported high willingness to 

prescribe PrEP ranged from 65% to 91% (overall GEE Wald X2 = 86.68, p<0.001) (Figure 

3). The proportion of providers reporting high willingness to prescribe PrEP was greatest for 

those scenarios describing a female or male in a HIV serodiscordant relationship with a male 

partner (91% for both). In contrast, the proportion of providers reporting high willingness to 

prescribe PrEP was lowest for the scenario describing PWID (74%). The proportion of 

providers reporting high willingness to prescribe PrEP to a PWID was significantly lower 

compared to all other risk groups (p’s <0.03 for all pair comparisons). Again, the only 

exception to these findings was that, compared to willingness to prescribe PrEP to a PWID, 

the proportion of providers reporting high willingness to prescribe PrEP to a PWID with 

recent engagement in methadone treatment was even lower (65%, p=0.02).

Characteristics by Willingness to Prescribe PrEP to PWID

Compared to providers with high willingness to prescribe PrEP to PWID, providers with low 

willingness to prescribe PrEP to PWID were similar in terms of almost all provider and 

practice characteristics (Tables 1 and 2). Only number of HIV-infected patients under the 

providers’ care was significantly associated with willingness to prescribe PrEP to PWID; 

compared with providers with more than 20 HIV-infected clinic patients (6%, 2/33), 
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providers delivering care to 20 or fewer HIV-infected patients were more likely to report low 

willingness to prescribe PrEP to PWID (29%, 63/219; Odds Ratio [95% CI]= 6.38 [1.48–

27.47]). In sensitivity analyses, compared to providers delivering care to zero HIV-infected 

patients, providers delivering care to at least one were not significantly likely to report low 

willingness to prescribe PrEP to PWID (OR [95% CI]= 1.61 [0.86–3.01]). However, 

compared to providers delivering care to more than 10 HIV-infected patients, providers 

delivering care to 10 or fewer HIV-infected patients were more likely to report low 

willingness to prescribe PrEP to PWID (OR [95% CI]= 2.38 [1.05–5.35]).

DISCUSSION

To our knowledge, this is the first study to examine willingness to prescribe PrEP to PWID 

relative to other HIV risk groups among a sample of PCPs. First, over a quarter of these 

PCPs reported low willingness to prescribe PrEP to PWID despite CDC clinical guidance 

which recommends PrEP for PWID at substantial risk for HIV infection. Second, a 

significantly greater proportion of these PCPs reported a low willingness to prescribe PrEP 

to PWID compared to all other risk groups, including high risk heterosexual men and 

women and men who have sex with men. Third, among all examined PCP and practice 

characteristics, only the number of HIV-infected clinic patients for whom the PCP provided 

care was found to be significantly associated with provider willingness to prescribe PrEP to 

PWID. Lastly, we found that provider willingness to prescribe PrEP to a PWID with recent 

engagement in methadone treatment was lowest compared to all risk groups.

Our findings drawn from a sample of PCPs compare and contrast with previous findings 

reported based on surveys focused on HIV providers(17–19). For example, Krakower and 

colleagues found that among a national sample of Infectious Disease physicians (n=573), 

only 42% of physicians endorsed beliefs that PrEP should be offered routinely to PWID(17). 

In their survey of Washington, D.C. and Miami, Florida-based HIV providers (n=142), 

Castel and colleagues similarly demonstrated that low proportions of providers were likely 

to prescribe PrEP to PWID, and these proportions were smaller than the proportions likely to 

prescribe PrEP to men who have sex with men (but similar to the proportions likely to 

prescribe to individuals with multiple partners)(18). In their survey of American Academy of 

HIV Medicine Providers (n=363), Adams and Balderson found that 45% of providers were 

very likely to prescribe PrEP to those who inject drugs(19). This was similar to the 

proportion of providers reporting that they were very likely to prescribe PrEP to a high-risk 

heterosexual (47%), but also lower compared to each scenario describing a man who has sex 

with men at high HIV risk.

Given their potential central role in delivering PrEP to PWID, it is concerning that 

considerable proportions of HIV specialists and PCPs alike do not appear ready or willing to 

provide PrEP to PWID, including those engaged in addiction treatment, and that they are 

less willing to provide PrEP for PWID compared to other HIV risk groups. These findings 

parallel negative provider attitudes seen with regards to prescribing of antiretroviral therapy 

to HIV-infected PWID(12, 26–28), attitudes which may contribute to decreased 

antiretroviral therapy access and worse outcomes among HIV-infected PWID. Reasons for 

these findings are likely multi-factorial, and may include concerns regarding patient 
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medication adherence and ability to remain engaged in care(10). However, lack of provider 

comfort in treating addiction-related issues(17); stigma; and structural barriers may also 

contribute(29). Though the results from prior studies are not directly comparable given 

differences in measures, populations and timing of surveys, the current findings suggest that 

some PCPs may be as or more willing to prescribe PrEP to PWID than HIV providers (22 – 

45%)(17–19).

Not surprisingly, providers with 20 or fewer HIV-infected patients were more likely to report 

low willingness to prescribe PrEP to PWID. This may reflect a lower comfort level with 

antiretrovirals and inappropriately heightened concerns regarding adherence by PWID 

among providers with less experience treating HIV-infected patients compared to providers 

with greater experience treating HIV-infected individuals(28, 30). We did not find that other 

factors which may relate to experience treating PWID (e.g. urbanicity of practice) were 

significantly associated with willingness to prescribe PrEP to PWID. This may relate to a 

lack of power due to our relatively small sample size or lack of true effect in this sample of 

academically-based PCPs.

This study should be interpreted in the context of its limitations. First, this is a cross-

sectional analysis limiting our ability to make casual inferences. Second, results are based on 

a convenience sample of PCPs drawn from membership of a society for academic PCPs and 

had a low response rate. As such, these findings may not be generalizable to all academic 

internists and those based in non-academic settings and are more likely to reflect 

perspectives of physicians with an interest in HIV prevention and/or treatment. However, our 

recruitment materials and strategy were specifically designed to appeal to the general 

audience and our response rate was comparable to other provider surveys(31–33), including 

those focused on PrEP(19, 34). Third, given that knowledge regarding PrEP is quickly 

expanding, these findings may not reflect the most recent PCP prescribing trends. However, 

that less than 80,000 individuals across the United States have initiated PrEP across risk 

groups demonstrates a continued need to promote PrEP(35). Fourth, our measures rely on 

self-report, rather than actual prescribing practices, and may be subject to social desirability 

bias. Fifth, given the relatively low response rate and sample size, we may have been 

underpowered to detect significant differences in factors associated with willingness to 

prescribe PrEP to PWID.

These limitations notwithstanding, results from this study have important implications for 

practice and future study. First, future studies should examine whether our findings extend to 

non-academically based primary care providers to inform expansion of PrEP to PWID. 

Second, our findings suggest that in-depth exploration regarding the reasons underlying 

PCPs’ unwillingness to prescribe PrEP to PWID are needed. Such information could directly 

inform the development and evaluation of future provider-based interventions. Third, 

comprehensive strategies for reaching PWID to deliver HIV prevention strategies in 

addiction-focused settings, such as opioid treatment programs or needle-exchange programs, 

where providers have more experience treating PWID may be needed(36, 37).

In conclusion, in an informative sample of PCPs practicing in academic settings in the 

United States, we found that over a quarter of individuals reported low willingness to 
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prescribe PrEP to PWID. This was especially true among providers caring for less than 20 

HIV-infected patients. PCPs are key stakeholders in the process of PrEP provision and their 

engagement will be necessary to reach the estimated 115,000 PWID across the United States 

who may benefit from PrEP. Thus, future efforts to optimize utilization of PrEP among 

PWID ought to target PCPs to promote HIV disease prevention and include PrEP in 

prevention education with PWID.
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Appendix

Text Box
Patient Scenarios: Individuals with high risk for HIV 
and PrEP Indication

Men who have sex with men Heterosexual Women and Men People with injection drug 
use

A male who has unprotected sex with 
male partners with unknown HIV status 
who are at high risk of HIV infection 
(e.g., partner(s) who has sex with other 
males or uses injection drugs)

A female with a current male partner 
known to be HIV-positive

A person who has injected 
drugs in the past 6 months 
and shared injection 
equipment

A male with a current male partner 
known to be HIV-positive

A female who has unprotected sex with 
male partners with unknown HIV status 
who are at high risk of HIV infection 
(e.g., partner(s) who has sex with other 
males or uses injection drugs)

A person who has been on 
methadone maintenance for 
the past 6 months but has 
continued injection drug use

A male who has sex with multiple male 
partners and has had unprotected anal 
sex

A male with a current female partner 
known to be HIV-positive
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Figure 1. 
Analytic Sample

Edelman et al. Page 11

AIDS Behav. Author manuscript; available in PMC 2018 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
PCP’s Rating of their Willingness to Prescribe PrEP by HIV Risk Group
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Figure 3. 
PCP’s Low vs. High Willingness to Prescribe PrEP by HIV Risk Group
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Table 1

Participant Characteristics, Overall and By Willingness to Prescribe PrEP to People who Inject Drugs

Characteristics Overall (n=250) Low Willingness to Prescribe 
PrEP to People Who Inject 

Drugs (n=65)

High Willingness to Prescribe 
PrEP to People who inject 

drugs (n=185)

p value

Age (years), mean (SD) 41.0 (9.6) 40.9 (8.7) 41.1 (9.9) 0.89

Race, n (%) 0.28

 White 172 (72%) 39 (63%) 133 (76%)

 Black 13 (6%) 5 (8%) 8 (5%)

 Asian/Asian American 43 (18%) 15 (24%) 28 (16%)

 Other 10 (4%) 3 (5%) 7 (4%)

Ethnicity, % Hispanic 18 (8%) 5 (8%) 13 (7%) 0.88

Gender, n (%) 0.31

 Female 155 (62%) 38 (58%) 117 (64%)

Sexual Orientation, n (%) 0.45

 Heterosexual 227 (92%) 61 (94%) 166 (91%)

 Gay/Lesbian/Bisexual/ 20 (8%) 4 (6%) 16 (9%)

 Other

Role, n (%) 0.50

 Attending Physician 195 (79%) 53 (82%) 142 (78%)

 Fellow/resident 53 (21%) 12 (18%) 41 (22%)

Years in Practice, n (%)* 0.60

 <10 94 (50%) 27 (53%) 67 (48%)

 >10–15 37 (20%) 11 (22%) 26 (19%)

 >15 59 (31%) 13 (25%) 46 (33%)

Percent of time allocation, Mean (SD) 0.24

 Direct patient care 42.3 (29.4) 35.6 (26.9) 44.7 (30.0)

 Research 21.1 (29.2) 23.0 (29.3) 20.4 (29.3)

 Medical education 21.5 (20.3) 23.0 (21.9) 21.0 (19.7)

 Administration 13.4 (17.8) 16.1 (19.4) 12.4 (17.2)

 Other 1.7 (8.1) 2.4 (12.2) 1.5 (6.1)

*
Note: Based on 190 responses as responses were otherwise missing.
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Table 2

Practice Characteristics, Overall and by Willingness to Prescribe to People who Inject Drugs

Characteristics Overall Low Willingness to Prescribe 
PrEP to People who Inject Drugs

High Willingness to Prescribe 
PrEP to People who Inject Drugs

p value

Region of Country, n (%) 0.69

 West 42 (17%) 12 (18%) 30 (16%)

 Midwest 35 (14%) 10 (15%) 25 (14%)

 South 49 (20%) 15 (23%) 34 (18%)

 Northeast 123 (49%) 28 (43%) 95 (52%)

Rurality/Urbanicity of practice, n (%) 0.92

 Urban 213 (85%) 55 (85%) 158 (85%)

 Suburban 31 (12%) 8 (12%) 23 (12%)

 Rural 6 (2%) 2 (3%) 4 (2%)

Type of clinical setting, n (%) 0.57

 Clinic at an academic medical center 171 (68%) 44 (68%) 127 (69%)

 Clinic at public hospital 24 (10%) 8 (12%) 16 (9%)

 Community health center 22 (9%) 3 (5%) 19 (10%)

 Clinic at VA hospital 15 (6%) 4 (6%) 11 (6%)

 Other 18 (7%) 6 (9%) 12 (6%)

# of clinic patients with HIV, n (%) 0.01

 ≤20 216 (86%) 63 (97%) 153 (83%)

 >20 33 (14%) 2 (3%) 31 (16%)
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