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Abstract

The Center for the AIDS Programme of Research in South Africa (CAPRISA) 004 and Pre-exposure Prophylaxis
Initiative (iPrEx) studies demonstrated that topical or oral chemoprophylaxis could decrease HIV transmission.
Yet to have an appreciable public health impact, physicians will need to be educated about these new HIV
prevention modalities. Massachusetts physicians were recruited via e-mail to complete an online survey of their
knowledge and use of HIV prevention interventions. Data were collected before ( July–December, 2010) (n = 178)
and after (December, 2010–April, 2011) (n = 115) the release of iPrEx data. Over the two time intervals, knowl-
edge of oral PrEP significantly increased (79% to 92%, p < 0.01), whereas knowledge about topical microbicides
was already high (89% pre-iPrEx). Post-iPrEx, specialists were more knowledgeable about oral PrEP ( p < 0.01)
and topical microbicides ( p < 0.001) than generalists. The majority of the respondents would prefer to prescribe
topical microbicides (75%) than oral PrEP (25%; p < 0.001), primarily because they perceived fewer side effects
(95%). Respondents indicated that PrEP should be available if it were a highly effective, daily pill; however,
ongoing concerns included: potential drug resistance (93%), decreased funds for other forms of HIV prevention
(88%), medication side effects (83%), and limited data regarding PrEP’s clinical efficacy (75%). Participants
indicated that formal CDC guidelines would have the greatest impact on their willingness to prescribe PrEP
(96%). Among Massachusetts physicians sampled, chemoprophylaxis knowledge was high, but current expe-
rience was limited. Although topical gel was preferred, responses suggest a willingness to adapt practices
pending additional efficacy data and further guidance from normative bodies. Educational programs aimed at
incorporating antiretroviral chemoprophylaxis into physicians’ HIV prevention practices are warranted.

Introduction

Despite the increasing availability of safe and well-
tolerated antiretroviral formulations, almost a quarter

million Americans are unaware of their HIV status, and al-
most 50,000 are newly infected each year.1 In July 2010, the
Center for the AIDS Programme of Research in South Africa
(CAPRISA) 004 study established that pericoital administra-
tion of 1% tenofovir vaginal gel decreased the risk of HIV
acquisition among at-risk heterosexual South African woman.2

Subsequently, the Pre-exposure Prophylaxis Initiative (iPrEx)
study demonstrated that oral antiretroviral pre-exposure
prophylaxis (PrEP), with a once-daily tablet containing a fixed
dose combination of tenofovir disoproxil fumarate and em-

tricitabine (FTC-TDF), reduced the risk of HIV acquisition
among at-risk men who have sex with men (MSM), compared
to a placebo control.3 While these studies confirm the efficacy
of PrEP in clinical trials, they also raise questions about po-
tential challenges to its delivery in real-world settings, in
particular, the engagement and training of a cadre of health-
care practitioners to provide PrEP.

Unlike other HIV prevention modalities, PrEP is a bio-
medical intervention requiring provision by healthcare
providers that extends far beyond the administration of
medication alone. Providers must also deliver a comprehen-
sive package of preventive care and behavioral interventions
to ensure a high rate of adherence and limit risk compensation
among PrEP users.4–7 Thus, clinicians will need to medically
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monitor and encourage frequent HIV testing, as inconsistent
use of PrEP could increase the risk of drug resistance among
those who acquire HIV while using it.6,8,9 Providers will also
need to be able to communicate the importance of medication
adherence and the concept of partial efficacy as adherence is
tightly linked to PrEP efficacy,3 and PrEP may not provide
complete protection against HIV acquisition.4,6,7 Further-
more, to limit the need for indefinite PrEP use by at-risk pa-
tients, it will be crucial for providers to counsel PrEP users on
sexual risk reduction3,5,6—a practice not regularly performed
by physicians,10–14 due to provider discomfort, time con-
straints, and insufficient training.13–15

Despite the necessity for knowledgeable and engaged
physicians, to implement PrEP effectively, a dearth of re-
search has assessed providers’ interest in PrEP provision or
their perceived capacity to deliver the associated package of
services. Further, little is known about the extent of providers’
knowledge and awareness of PrEP. Thus, in order to imple-
ment PrEP safely and effectively, it will be necessary to un-
derstand the chemoprophylaxis knowledge, interest, and
experience of providers who care for at-risk persons to assess
if any unmet educational needs exist among these providers.

The present study used repeated, cross-sectional online
surveys to assess the evolution of Massachusetts physicians’
knowledge, beliefs, and experience with PrEP before and after
the release of iPrEx clinical trial data. Our primary aims were:
(1) to evaluate whether specific groups of providers (defined
by demographic characteristics, professional training, and
experience caring for HIV-infected patients and those at in-
creased risk for HIV) differed in their knowledge, experience,
and beliefs regarding the efficacy, prescribing indications, and
potential benefits and unintended consequences of PrEP uti-
lization; and (2) to determine whether these constructs chan-
ged following the release of iPrEx clinical trial data.3

Methods

Participants and procedures

Massachusetts physicians were recruited via professional
listserves and direct e-mail to complete an anonymous, online
survey before ( July–December, 2010) and after (December,
2010–April, 2011) the release of iPrEx trial data. Participants
were eligible if they were 18 years of age or older, a licensed
medical doctor, worked in Massachusetts, and self-reported
as an HIV specialist or generalist. HIV specialists were pri-
marily recruited from the listserves of the Massachusetts
membership of the HIV Medical Association (HIVMA) and
Infectious Disease Society of America (IDSA). Generalists
were primarily recruited via the listserve of the Massachusetts
League of Community Health Centers (MLCHC), as well as
direct e-mail using hospital, community health center, phy-
sician practice group, and university directories from across
Massachusetts. The survey was completed by 178 physicians
pre-iPrEx and 115 physicians post-iPrEx. With the exception
of Duke (Martha’s Vineyard) and Nantucket counties, all
other Massachusetts counties (12 out of 14) were represented
in the pre- and post-iPrEx samples. Survey development was
informed by qualitative literature and reports documenting
scientific and community stakeholder perceptions regarding
the challenges and opportunities associated with PrEP im-
plementation.16–21 Assessment items were adapted from na-
tional consumer and physician surveys22–24 and prior studies

conducted by the Fenway Institute among men who have sex
with men.25–27 The instrument contained 3 domains designed
to assess the state of providers knowledge, experiences, and
beliefs regarding PrEP before and after the release of iPrEx
clinical trial data and differences in these factors by provider
type. The 3 domains included: (1) demographics; (2) PrEP-
related knowledge, experience, and preferences; and (3) per-
ceived motivators and barriers to PrEP provision. Pre-iPrEx,
the survey contained 43 items and required approximately
15–20 min to complete. Post-iPrEx, 16 additional items (not
included in the current analyses) were added at the end of the
survey, extending the survey by approximately 6 min.

Recruitment e-mails asked providers to share their atti-
tudes, knowledge, and experiences with biomedical and other
HIV prevention interventions and contained a hyperlink to a
blank copy of the online survey on SurveyMonkey.com.28

SurveyMonkey.com is a widely used and reputable online
survey administration tool and has been found to be accept-
able for administering surveys and ensuring participant
confidentiality in previously conducted research studies at the
Fenway Institute. Upon completion of the survey, partici-
pants were redirected to a contact information form where
they were given the option to provide their contact informa-
tion in order to receive a $25 gift card for participating in the
study. Participants were informed that their contact infor-
mation would not be linked to their previously submitted
responses or used for nonstudy related purposes.

The study was approved and conducted through the In-
stitutional Review Board (IRB) of Fenway Health in Boston—
a freestanding health care and research facility specializing in
HIV/AIDS care and serving the needs of the lesbian, gay,
bisexual, and transgender people in the greater Boston area.29

Measures

Participant characteristics. To assess whether PrEP
knowledge, attitudes, and experience differed by provider
demographics, we asked participants to report their age, race,
medical training, experience caring for HIV-infected patients,
personal HIV testing history, and perceived HIV risk. Ques-
tions were adapted from Porter Novelli’s 2009, National
ConsumerStylesª, HealthStylesª, and DocStylesª surveys,
developed in conjunction with the U.S. Centers for Disease
Control and Prevention (CDC).22–24

PrEP-related knowledge, experience, and preferences

Prior to assessing PrEP knowledge, participants were pro-
vided with the following statement, ‘‘Trials are underway that
test whether giving antiretrovirals daily to HIV-uninfected
people for months to years will reduce their risk of acquiring
HIV infection through ongoing sexual or injection drug use
behaviors. This method is called pre-exposure prophylaxis or
PrEP.’’ To assess microbicide knowledge, the following state-
ment was provided, ‘‘Microbicides are topical coital gels that
are being developed to prevent HIV infection. They may con-
tain antiviral drugs.’’ Participants were then asked whether
they had heard of oral PrEP and topical microbicides (yes/no).

Participants were also asked to indicate whether they had
provided antiretrovirals to HIV-uninfected persons to block
infection after an occupational exposure (oPEP or occupa-
tional post-exposure prophylaxis), after a sexual or injec-
tion drug use nonoccupational exposure (nPEP) and before
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anticipated exposure (PrEP). Preference for oral pills or topical
microbicides (if comparably efficacious) was dichotomously
assessed (microbicides vs. pills—oral PrEP). Participants were
asked to endorse one or more explanation for their stated
preference using a provided list. Additionally, an open-ended
response option allowed participants to indicate alternative
explanations, not otherwise represented in the list provided.

Motivators and barriers to PrEP provision

Participants were provided with specific hypothetical sce-
narios (e.g., new efficacy data, recommendations from specific
groups or institutions, cost of daily use, and level of efficacy)
to examine under which conditions they would feel more
comfortable prescribing PrEP. An open-ended response op-
tion allowed participants to report any perceived motivators
or barriers not otherwise included in the list provided.
Questions were adapted from national consumer and physi-
cian surveys22–24 and prior studies conducted through the
Fenway Institute.25–27

Data analysis

Data from the online surveys were transferred electroni-
cally into a database. Participants completing the survey be-
fore and after iPrEx were stratified by specialty type (HIV
specialist vs. generalist). SAS version 9.2 (Cary, NC) was used
to assess sample characteristics and patterns of PrEP knowl-
edge, experience, and preferences, as well as motivators and
barriers to PrEP provision. Open-ended responses were ana-
lyzed and grouped into categories based on similar themes.
To assess statistically significant differences ( p < 0.05) be-
tween groups, OpenEpi was used to conduct chi-square, mid-
p exact and t-tests.30

Results

Participant characteristics

Participant characteristics, stratified by physician type be-
fore and after iPrEx, are depicted in Table 1. The majority of
participants were HIV specialists, female, and white, with a
mean age of 42 years (SD = 9.8) post-iPrEx. When asked about
their sexual behavior in the past 12 months, the majority of
participants reported having sex with a partner of the oppo-
site gender; however, about 12% were MSM or women who
have sex with women ( < 3%).

Only 1% of the sample pre- and post-iPrEx were HIV-
infected, with nearly a quarter having been tested for HIV in
the past 12 months. Less than 1/5 had never been tested for
HIV and most participants described their personal risk of
becoming infected as low, despite the majority of both samples
knowing someone who was HIV-infected. More of the HIV
specialists reported knowing someone with HIV than gener-
alists both pre- (85% specialists; 56% generalists; p < 0.001) and
post-iPrEx (82% specialists; 65% generalists; p < 0.05).

The majority of respondents were trained as internal
medicine providers and/or infectious disease providers.
Hospitals were the most commonly cited workplace, followed
by community health centers. A greater proportion of spe-
cialists had cared for HIV- infected MSM, IDU, serodiscordant
couples, male or female sex workers, and first responders
with frequent exposure to blood/intimate bodily fluids
compared to generalists ( p < 0.05).

PrEP-related knowledge, experience, and preferences

Table 2 presents PrEP knowledge, experiences, and pref-
erences by provider type, before and after the release of the
iPrEx results. Over the two time intervals, knowledge of oral
PrEP significantly increased (79% to 92%, p < 0.01), whereas
knowledge about topical microbicides was already high (89%
pre-iPrEx). HIV specialists, compared to generalists, tended to
be more knowledgeable about oral PrEP and microbicides at
both time intervals ( p < 0.01). The majority of participants
(primarily specialists) had prescribed some form of post-
exposure prophylaxsis (PEP), however, only 4% had pre-
scribed PrEP post-iPrEx.

Participants generally preferred topical microbicides to oral
PrEP ( p < 0.001) primarily because they perceived fewer side
effects (95%). Those who preferred oral PrEP largely believed
that it would be easier for patients to use (81%).

Motivators and barriers to PrEP provision

When asked about hypothetical barriers to PrEP provision,
the majority of participants cited toxicities in an otherwise
healthy population and the development of antiretroviral
resistance among PrEP users who become infected (Table 3).
Fewer providers were concerned about insufficient/limited
data on PrEP clinical efficacy (90% pre-iPrEx; 75% post-iPrEx;
p < 0.001) and increases in risk behaviors among PrEP users
(75% pre-iPrEx; 40% post-iPrEx; p < 0.001) post-iPrEx. How-
ever, concerns regarding decreased federal funds for other
HIV prevention modalities emerged post-iPrEx (33% pre-
iPrEx; 88% post-iPrEx; p < 0.001).

The major factors that would influence participants’ like-
lihood of prescribing PrEP included formal guidelines from
the CDC and requests from patients. Other powerful moti-
vators for PrEP provision included additional clinical efficacy
data on MSM, at-risk women, or serodiscordant couples. The
providers indicated that recommendations from the CDC,
specialty professional associations (e.g., IDSA, HIVMA, etc.),
and the US Preventive Services Task Force (USPSTF) would
increase their willingness to prescribe PrEP. Post-iPrEx, gen-
eralists significantly preferred recommendations from the
USPSTF ( p < 0.05), while HIV specialists significantly pre-
ferred recommendations from specialty professional associa-
tions (e.g., IDSA, HIVMA etc.; p < 0.01).

The majority of participants pre- and post-iPrEx indicated
that state health departments or public programs should pay
for PrEP if patients could not afford it, with most supporting
PrEP at $1.00 per dose. When asked about the efficacy at
which providers would feel comfortable prescribing PrEP,
participants indicated a mean efficacy level of 71% (SD = 20.4)
(post-iPrEx), with no significant differences seen across pro-
vider type or time interval. Nearly all of the providers indi-
cated that they would prescribe PrEP if it were a highly
effective, once daily pill, with more post-iPrEx generalists
than specialists supporting the provision of PrEP as a highly
effective twice daily pill ( p < 0.01).

Discussion

The iPrEx and CAPRISA studies demonstrated that the
use of antiretrovirals prior to exposure could help to reduce
new HIV infections. Our study is the first to assess provid-
ers’ knowledge, concerns, and willingness to provide PrEP
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following the release of the iPrEx trial data. Among this
sample of Massachusetts area physicians, knowledge of top-
ical and oral chemoprophylaxis was high—92% had heard of
oral PrEP and 83% had heard about topical microbicides,
post-iPrEx. Yet despite nearly 60% having previously pre-
scribed some form of PEP, only 4% of the sample had pre-
scribed PrEP post-iPrEx. Not surprisingly, HIV specialists had
significantly more knowledge (p < 0.01) and experience
(p < 0.001) providing antiretrovirals for prevention, compared
to generalists, although PrEP provision remained limited
among specialists (7% post-iPrEx). While Massachusetts
physicians overwhelmingly indicated a preference for topical
microbicides, primarily due to perceptions that gels would
have fewer side effects than oral medication, those who pre-
ferred oral PrEP predominantly felt that it would be easier to
take. These responses suggest a willingness to prescribe PrEP
pending the availability of new efficacy data and further
guidance from normative bodies.

As with any new treatment or intervention, uptake can be
slow, and barred by both real and hypothetical concerns
regarding the consequences of increased availability and de-
livery of the treatment. Community and scientific stakehold-
ers have expressed ongoing concerns that widespread PrEP
availability could lead to increases in sexual risk-taking
among PrEP users (risk compensation).4–6,9,17,20 Providers in
this study tended to express these concerns before the release
of iPrEx clinical trial data, however, concerns decreased post-
iPrEx. This suggests an awareness of the iPrEx results which
did not find evidence of risk compensation among study
participants.3 Instead, providers expressed increased funding
concerns post-iPrEx (i.e., that the availability of PrEP would
lead to decreases in available federal funds for other forms of
HIV prevention and treatment). Nonetheless, providers in-
dicated that they would support the provision of PrEP if
modestly priced at $1.00 per use, with the majority of the post-
iPrEx sample (73%) indicating that state health departments
or public programs should pay for PrEP if patients cannot af-
ford to pay for it themselves. This could present future chal-
lenges for implementing oral PrEP with tenofovir-emtirictabine,
since the cost of this agent in the U.S. and other resource-rich
nations is more than 100 times that price point.18,31–33

While concerns relating to PrEP’s clinical efficacy declined
post-iPrEx, providers noted that additional clinically efficacy
data on at-risk persons could motivate them to prescribe
PrEP, with providers on average supporting the provision of
PrEP at an efficacy level of 71%. In fact, if proven highly ef-
fective, the majority of providers (95%) indicated that they
would prescribe PrEP if it were a once daily pill. Given this
result, an important consideration when educating providers
will be to accurately convey the relationship between adher-
ence and increasing partial efficacy that has been observed in
several completed PrEP trials. For example, the overall effi-
cacy of PrEP has ranged from 39% in CAPRISA 004 (with a
topical formulation used pericoitally by African women) to
73% in the Partners PrEP study (with daily oral PrEP used by
the HIV-uninfected members of serodiscordant heterosexual
couples), but among subgroups of participants with excellent
adherence in several studies, PrEP efficacy estimates have
reached the 90% range.2,3,34,35 Additionally, fears relating to
PrEP’s potential unintended consequences could potentially
act as a barrier to future PrEP provision as many providers
expressed concerns about the development of antiretroviral

resistance among PrEP users who become HIV-infected. Since
efficacy is highly tied to medication adherence, it will be
necessary to train providers in communicating concepts of
adherence and partial efficacy, in addition to providing clin-
ical monitoring—a time constraint more commonly cited by
generalists than specialists.

Although the CDC released interim PrEP guidance in Jan-
uary 2011,36 the post-iPrEx sample indicated that further
guidance from the CDC and other normative bodies could
motivate them to prescribe PrEP. HIV specialists tended to
place greater value on recommendations from specialty pro-
fessional associations (e.g., IDSA, HIVMA etc.), while more
generalists indicated that recommendations from the US
Preventive Services Task Force could motivate them to pre-
scribe PrEP in the future. Requests from patients were also
cited as potential motivators for PrEP provision. Given recent
data demonstrating a substantial interest in PrEP among at-
risk MSM,37 it will be important for providers to make PrEP
available to patients who could benefit from its use. However,
research indicates that sexual risk taking histories are not
routinely assessed in HIV or primary care settings due to
provider time constraints, discomfort, lack of motivation
and other barriers,11–15 making it potentially difficult for
providers to identify appropriate candidates for PrEP use.
Thus, future professional educational campaigns should
not only aim to increase provider knowledge of PrEP and its
appropriate provision, but also address provider barriers
to allow for the integration of routine sexual risk inventories
into medical care.

Some study limitations should be noted. First, our study
used professional listserves and direct e-mail in recruiting
providers to complete an anonymous, online survey before
and after the release of iPrEx clinical trial data. Due to the
anonymous nature of the survey, we were not able to track
participant responses across surveys. Thus, unlike traditional
repeat cross-sectional designs, it is likely that some of the in-
dividuals who completed the post-iPrEx survey, did not
complete the pre-iPrEx survey, and vice versa. As a result of
this limitation, the data of providers who completed both
surveys may be biased toward greater knowledge and more
amenable attitudes toward PrEP post-iPrEx. However, it is
more plausible that the addition of new participants post-
iPrEx served to skew the data in the other direction, as slight
(not statistically significant) decreases were seen in micro-
bicide knowledge post-iPrEx. Nonetheless, the demographic
make-up of the two samples were similar with the exception
of fewer HIV specialists, and thus fewer providers who had
cared for specific subsets of HIV- infected persons in the post-
iPrEx sample. Next, the recruitment lists were not exhaustive
and may not have included all HIV specialists and generalists
practicing in Massachusetts. Because of limited funding, this
study was conducted with Massachusetts physicians only,
and as such, our findings may not be fully generalizable to
medical providers across the U.S. Finally, the results of this
study are based on the PrEP-related knowledge, experience,
and beliefs of Massachusetts physicians almost immediately
post-iPrEx and may change over time as new information
becomes available.

These findings warrant the development of educational
programs aimed at incorporating antiretroviral chemopro-
phylaxis into physicians’ HIV prevention practices. Such
programs should take into account the range of professional
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education needs, addressing differences in PrEP awareness by
provider specialty, concerns regarding the potential outcomes
of PrEP, as well as the willingness and ability to effectively
deliver PrEP and its associated package of comprehensive
services.
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