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Abstract HIV pre-exposure prophylaxis (PrEP) was FDA
approved in 2012, but uptake remains low. To characterize
what would facilitate health care providers’ increased PrEP
prescribing, we conducted a 10-city, online survey of 525
primary care providers (PCPs) and HIV providers (HIVPs)
to assess awareness, knowledge, and experience with pre-
scribing PrEP; and, comfort with and barriers to PrEP-
related activities. Fewer PCPs than HIVPs had heard of
PrEP (76 vs 98%), felt familiar with prescribing PrEP (28
vs. 76%), or had prescribed it (17 vs. 64%). PCPs were less
comfortable than HIVPs with PrEP-related activities such
as discussing sexual activities (75 vs. 94%), testing for
acute HIV (83 vs. 98%), or delivering a new HIV diagnosis
(80 vs. 95%). PCPs most frequently identified limited
knowledge about PrEP and concerns about insurance
coverage as prescribing barriers. PCPs and HIVPs differ in
needs that will facilitate their PrEP prescribing. Efforts to
increase PrEP uptake will require interventions to increase
the knowledge, comfort, and skills of providers to prescribe
PrEP.

Resumen Profilaxis pre-exposiciéon por VIH (PrEP) fue
aprobado por la FDA en 2012, pero su utilizacién ha sido
lento. Para caracterizar lo que facilataria un aumento de la
prescripcion de profilaxis pre-exposicion entre los pro-
veedores de salud, se realizo una encuesta en linea con 525
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proveedores de atencion primaria (PAP) y los proveedores
de VIH (PVIH) en diez ciudades, para evaluar la con-
ciencia, conocimiento y la experiencia con la prescripcion
de profilaxis pre-exposicion; y comodidad con y barreras a
las actividades relacionadas con la prescripcion de PrEP.
Menos PAPs que PVIHs habian oido hablar de profilaxis
pre-exposicion (76 vs 98%), se sentia familiarizado con
prescripcion de profilaxis pre-exposicién (28 vs. 76%), o
habian prescrito (17 vs. 64%). Los PAPs eran menos
comodo que PVIHs con actividades relacionadas con la
PrEP como hablar sobre las actividades sexuales (75 vs.
94%), las pruebas de VIH aguda (83 vs. 98%), o la entrega
de un nuevo diagndstico de VIH (80 vs. 95%). Los PAPs
frecuentemente identificaron un conocimiento limitado
sobre PrEP y preocupaciones acerca de la cobertura de
seguro como barreras de prescripcion. PAPs y PVIHs
difieren en las necesidades que van a facilitar su pres-
cripcion de PrEP. Los esfuerzos para aumentar la absorcion
de la PrEP requeriran intervenciones para aumentar el
conocimiento, la comodidad, y las habilidades de los pro-
veedores para prescribir PrEP.

Keywords HIV prevention - HIV pre-exposure
prophylaxis - Health care providers - Barriers

Palabras Claves Prevencion del VIH - Profilaxis
pre-exposicion al VIH - Proveedores de servicios de salud -
Barreras

Introduction
Approximately 48,000 individuals in the US acquire HIV

each year. In 2012, the FDA approved the use of emtric-
itabine/tenofovir (Truvada) as pre-exposure prophylaxis
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(PrEP) for HIV-negative individuals. PrEP reduces the risk
of contracting HIV by 44-88% in at-risk populations [1-5],
with risk reductions of 92-100% among individuals most
adherent to PrEP [6-8]. PrEP has the potential to make a
significant impact on the HIV epidemic if it can be pre-
scribed to enough at-risk individuals.

PrEP uptake is growing [9-11], but not enough to have a
substantial impact on HIV incidence, even in high-uptake
cities [12]. While nearly 500,000 men who have sex with
men (MSM) and 1.2 million US adults overall could benefit
from being on PrEP, [13] only about 80,000 people are
thought to be taking PrEP [9]. Access to PrEP requires that
health care providers are aware of PrEP, competent to
discuss it, and able to either prescribe it or refer patients
elsewhere to receive it. Krakower and colleagues identified
the “purview paradox” as a factor that may contribute to
suboptimal PrEP prescription [14]. They identify the
problem that HIV providers (HIVPs)—who have the
knowledge and skills necessary to prescribe PrEP—are
relatively few in number and may see few HIV-negative
individuals. In contrast, primary care providers (PCPs),
much greater in number, may encounter high-risk HIV-
uninfected patients, but may be unaware of PrEP or
uncomfortable prescribing it.

Understanding current levels of knowledge and barriers
to PrEP provision among these two provider groups is an
important step in expanding PrEP uptake, as knowledge of
PrEP has been correlated with future willingness to pre-
scribe it [15]. Research in this area has mainly evaluated
attitudes, perceived barriers, and experience with PrEP
among HIV or sexual health providers [14, 16-23],
although some studies have included non-HIV providers
[15, 24-28]. One study of both HIV specialists and gen-
eralists in Massachusetts showed higher PrEP awareness
among HIV specialists, but low prevalence of PrEP pre-
scription in both groups [26]. A 2013 study showed that
while 74% of infectious disease specialists supported the
use of PrEP, only 9% had prescribed it [21]. A 2014 study
showed that up to 79% of HIV providers were willing to
prescribe PrEP to a patient with an HIV-positive partner in
the next year, although experience prescribing PrEP was
not measured [19, 23]. One survey of PCPs—conducted
serially between 2009 and 2013—found increasing PrEP
awareness over time, but minimal PrEP prescription, 4% in
2013 [29]. Another survey showed an increase in aware-
ness of PrEP between 2009 (24%) and 2015 (66%), though
willingness to prescribe PrEP to patients in 5 of the 6
potential risk groups did not increase over time [11].

Studies have also identified providers’ concerns about
PrEP, including efficacy and safety, medication adherence,
behavioral disinhibition, and inducing drug-resistant HIV
strains [14, 16-18, 20, 21, 26, 28, 30]. Providers’ concerns
about their capacity to screen, counsel, and follow patients

taking PrEP have also been documented [20, 26, 27].
Notably, the majority of these studies were conducted prior
to issuance of CDC’s PrEP guidelines in 2014 [31].

The present study expanded previous work by examin-
ing PrEP awareness, familiarity with prescribing PrEP,
comfort with PrEP-related clinical activities, experience
with PrEP implementation, and barriers to prescribing
PrEP in a 10-city sample of US health care providers fol-
lowing the 2014 publication of the CDC PrEP guidelines.
In addition, we aimed to identify strategies to increase
PrEP provision by evaluating and comparing the responses
of primary care providers and HIV providers.

Methods
Participants

We conducted a cross-sectional, online survey of PCPs and
HIVPs, including physicians, nurse practitioners, and
physician assistants, between July 2014 and May 2015.
Potential participants were recruited using national data-
bases from three professional organizations: the American
Medical Association, the American Association of Nurse
Practitioners, and the American Academy of HIV Medi-
cine. We recruited providers who practiced in the 10 US
cities with the greatest HIV prevalence (see Table 3), and
further restricted recruitment to ZIP codes where HIV
prevalence was at least 0.5%—greater than the US preva-
lence of 0.3% [32]. An estimated 2088 potential partici-
pants were sent an invitation by postal mail or email,
depending upon which method of contact was available
from each database. All providers completed the survey
online, regardless of the method by which they were
recruited to participate. Unique login and password com-
binations allowed entry into the survey. Eligibility criteria
included: (1) working at least 4 hours per week in an
ambulatory setting; (2) having patients ages 13—64 years in
their practice; and (3) describing their practice as Family
Medicine, Internal Medicine (IM), IM/Pediatrics, Obstet-
rics/Gynecology, Infectious Diseases, or HIV Medicine.
The final option was included to accommodate non-
physician providers who may classify their practice most
closely with this option. Participants completing the survey
were offered a $100 honorarium.

Measures

The 177-item measure began with questions assessing
respondent demographic characteristics, professional
background, and practice characteristics, including number
of HIV-infected and HIV-negative patients. Eight items
measured respondent comfort performing clinical activities
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that are important precursors to providing PrEP [discussing
sexual orientation, discussing sexual activities, screening
for sexually transmitted infections (STIs) and HIV,
assessing HIV risk, providing risk reduction counseling,
diagnosing acute HIV, and giving a patient a new HIV
diagnosis]. 5-point Likert scales (1 = completely uncom-
fortable; 3 = neither comfortable nor uncomfortable;
5 = completely comfortable) measured respondents’ level
of comfort performing each activity. The two most positive
ratings (somewhat and completely comfortable) were used
to designate participant comfort in performing the activity.
Other items assessed awareness of PrEP, as well as self-
reported degree of familiarity with prescribing PrEP, the
latter measured on a 5-point scale ranging from 1 = very
unfamiliar to 5 = very familiar. In addition, the measure
assessed experience with PrEP, including number of PrEP
discussions with patients in the past year (patient-initiated
and provider-initiated), the year of first discussion, whether
or not respondents had ever prescribed PrEP, and number
of patients to whom the respondent prescribed PrEP in the
past year.

Respondents were presented with a list of 12 potential
barriers to prescribing PrEP and used 5-point Likert scales
to indicate how much of a concern each is to their pre-
scribing PrEP (1 = not at all a concern; 5 = a major
concern). The barriers, shown in Table 4, included
domains reflecting administrative and insurance issues,
time and clinic capacity issues, policy matters, and provi-
der knowledge and comfort. Respondents who chose a 4
(somewhat of a concern) or 5 (a major concern) on an item
were classified as endorsing that item as a barrier to PrEP
provision. Participants also responded to 5 items assessing
negative attitudes toward PrEP; these were considered
additional possible barriers to prescription. These attitudes
included views that taking PrEP results in risk compensa-
tion and that PrEP users are not likely to adhere; partici-
pants indicated their agreement on a scale of 1 (completely
disagree) to 5 (completely agree). Respondents who chose
a 4 or a5 on an item were classified as endorsing the
negative attitude. Finally, the measure requested that par-
ticipants who never prescribed PrEP use a 5-point Likert
scale to indicate their personal willingness to prescribe
PrEP if they gained the required training, knowledge, and
skills to do so. The items included in the barriers and
attitudes sections of the survey were based on prior find-
ings [14, 16-18, 25, 28] as well as theoretical constructs.

Statistical Analysis
We first classified participants as either HIVPs or PCPs
based on their response to one item which asked whether or

not they provide HIV-related care to HIV-positive patients,
regardless of their profession or specialty training. The
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statistical analyses described sample demographics and
used t-tests and ¥ tests to compare HIVPs and PCPs.
Logistic regression (for binary outcomes), ordinal regres-
sion (for ordered categorical outcomes), and ANCOVA
(for continuous outcomes) were used to examine the
association between provider type and PrEP comfort,
awareness, familiarity, discussion, prescription, barriers,
and willingness, controlling for demographic and practice
features that differed between provider types. We also used
¥ tests to explore differences in PrEP awareness, famil-
iarity with prescribing PrEP, and PrEP prescription based
on respondent city of residence.

Among eligible participants taking the survey, rates of
missing data were modest; 84% of participants had com-
plete data. Overall, 4% of data was missing; demographic
and practice-related variables were missing for 9% of par-
ticipants (likely due to their location at the end of the sur-
vey), barriers were missing for 7% of participants, and all
other PrEP outcomes were missing for 3% or less of par-
ticipants. Missing data was more common for HIVPs as
compared to PCPs (22 vs. 11%, p < .01) and for non-
physicians as compared to physicians (26 vs. 15%,
p < .05); those with missing data were also slightly younger
than those with no missing data (48 vs. 50 years, p = .05).
There were no differences in PrEP awareness, familiarity
prescribing PrEP, or in any other demographic or practice-
related variables for those with and without missing data.
Eligible participants were included in all analyses for which
they provided data regardless of whether they completed the
survey.

Results
Demographic Characteristics of Study Participants

Of the 627 individuals who entered the study website, 525
met study eligibility criteria, provided informed consent,
and took the survey. Demographic and practice-related
characteristics of participants are shown in Table 1.
Between 8 and 12% of participants were from each city.
On average, participants were 50 years old and had been
licensed for 19 years. Most participants (85%) were
physicians; 9% were nurse practitioners (NPs) and 6%
were physician assistants (PAs). Providers specialized in
Internal Medicine (50%), Family Medicine (30%), HIV
Medicine (15%), and Infectious Diseases (5%).

HIVPs and PCPs were similar in terms of sex, age, and
years of experience. A higher proportion of HIVPs than
PCPs were non-physician (NP or PA) practitioners (25 vs.
6%). As expected, HIVPs reported a greater number of
HIV-positive patients in their practices than did PCPs
(176.1 vs. 14.6). We controlled for geographic region and
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Table 1 Demographic and practice differences based on provider type

Demographics Overall HIVPs PCPs r> t (df)
(N = 525) (N = 245) (N = 280)
% or M (SD) % or M (SD) % or M (SD)

Male 54% 56% 52% 0.96 -
Age 50.0 (8.5) 49.6 (9.1) 50.4 (8.0) - —1.10 (450.14)
Race/ethnicity

Asian 19% 13% 24% 8.49%% -

Black 12% 15% 10% 3.64 -

White 60% 65% 56% 3.21 -

Other 2% 3% 2% 1.26 -

Latino 11% 9% 12% 1.45 -
Location

Atlanta 9% 6% 11% 2.87 -

Chicago 11% 11% 12% 0.13 -

Dallas 8% 4% 11% 9.42%% -

Houston 9% 3% 15% 18.53%%%* -

LA 12% 12% 11% 0.05 -

NYC 11% 13% 9% 2.80 -

Miami 9% 11% 6% 3.64 -

Philadelphia 12% 14% 10% 1.51 -

San Francisco 12% 17% 9% 6.87%* -

Washington, DC 8% 9% 7% 0.86 -
Features of practice

Years licensed 19.3 (8.6) 18.8 (9.0) 19.7 (8.3) - —1.27 (523)
Specialty

Family Medicine 30% 20% 38% 18.35%** -

HIV Medicine 15% 33% 0% 107.87%** -

Infectious Disease 5% 10% 0% 26.92%*% -

Internal Medicine 50% 36% 62% 35.95%*%* -
Professional position

Physician 85% 75% 94% 36.61%%* -

Nurse practitioner 9% 14% 6% 9.29%%* -

Physician assistant 6% 11% 0% 30.69%%#%* -
Supervises others 52% 53% 50% 0.60 -
Other Providers in practice 11.0 (12.2) 10.0 (11.0) 11.8 (13.1) - —1.63 (476.87)
Number of HIV + patients 84.1 (126.2) 176.1 (145.5) 14.6 (27.2) - 15.95 (222.19)*%**

Number of HIV — patients 1054.6 (1252.4)

1046.5 (67.4)

1342.4 (82.0) - —6.08 (497.19)***

Groups were compared using r-tests and ’tests
All xz tests have 1° of freedom
% p <.001; ** p < .01; * p < .05

professional training in all analyses involving provider
type.

PrEP Comfort, Awareness, Familiarity, Discussion,
and Prescription Practices

Table 2 shows the responses of providers to survey ques-
tions measuring their comfort conducting clinical activities
that are precursors to prescribing PrEP, their awareness of

PrEP and familiarity with prescribing PrEP, discussions
with patients about PrEP in the past year, and experience in
prescribing PrEP. The table shows responses of the full
sample and responses separated by whether respondents
were HIVPs or PCPs.

Most survey respondents in both provider groups indi-
cated that they were somewhat to completely comfort-
able engaging in the clinical activities needed to assess the
appropriateness of PrEP for patients and performing other

@ Springer
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PrEP-precursor activities. Over 90% of HIVPs and at least
80% of PCPs said that they were somewhat to completely
comfortable discussing patient sexual orientation, screen-
ing patients for STIs or HIV, screening for HIV sexual risk
behavior, providing risk-reduction counseling, diagnosing
acute HIV infection, and delivering a new HIV diagnosis.
However, significantly fewer primary care than HIV pro-
viders reported comfort discussing patients’ sexual activi-
ties (75% of PCPs vs. 95% of HIVPs), and PCPs were less
likely than HIVPs to be comfortable delivering risk-re-
duction counseling, testing for acute HIV infection, and
delivering a new HIV diagnosis. Eighty-nine percent of
HIVPs were somewhat or fully comfortable with all eight
PrEP precursor activities, compared to 59% of PCPs.

Regarding PrEP awareness, only 76% of PCPs reported
that they had heard of PrEP, fewer than the 98% of HIVPs
who reported PrEP awareness. As Table 2 also shows, only
28% of PCPs reported that they were somewhat or very
familiar with prescribing PrEP, lower than the 76% of
HIVPs who reported this level of familiarity with pre-
scribing it.

Primary care providers in the sample had limited
experience discussing PrEP with patients, and the large
majority said they had never prescribed PrEP. Eighty-seven
percent of HIVPs reported a history of discussing PrEP
with patients, compared to only one-third of PCPs. PCPs
also reported significantly fewer PrEP discussions in the
past year than HIVPs (5.8 vs. 23.5). Sixty percent of PCPs’
PrEP-related discussions in the past 12 months were initi-
ated by patients. By contrast, nearly 60% of HIVPs’ PrEP
discussions were initiated by the provider. Finally, 39% of
providers in the overall sample said they prescribed PrEP
in the past year; almost two-thirds of HIVPs reported ever
prescribing PrEP compared to only 17% of PCPs. HIVPs
had also prescribed PrEP significantly more times in the
past year than PCPs (18.6 vs. 3.3 times).

Geographic Variation in Providers’ PrEP-related
Practice Characteristics

Table 3 shows sample responses by geographical area.
Although all respondents practiced in one of the ten US
cities with the greatest number of HIV cases, significant
differences were observed in providers’ PrEP-related
practice characteristics.

Familiarity with prescribing PrEP was lowest among
HIVPs in Houston, Atlanta, and Miami and among PCPs in
Dallas, Atlanta, and Miami. Having PrEP discussions with
patients was least common among PCPs in Dallas, Miami,
and Philadelphia. Fewer than 20% of PCPs in these cities
reported ever talking about PrEP with their patients. With
respect to PrEP prescribing, HIVPs in Atlanta, Miami,
Philadelphia, and Chicago were less likely than HIVPs in

other cities to have prescribed PrEP. There were no sig-
nificant geographic differences in prescribing PrEP among
PCPs; with the exception of PCPs in New York, San
Francisco, and Los Angeles, no more than one in five PCPs
had ever prescribed PrEP.

The PrEP Provider Experience “Cascade”

Figure 1 displays study findings in the form of a PrEP
experience cascade by provider type. As depicted in the
upper panel of Fig. 1, the large majority of HIVPs had
heard of PrEP and had discussed it with patients. Most had
prescribed PrEP. By contrast, the lower panel of Fig. I,
showing data for PCPs, shows a much larger drop-off at
each step of the cascade, with fewer than one-third having
discussed it recently with any patients, and only 17% ever
prescribing PrEP.

Barriers to Prescribing PrEP

Table 4 shows responses to questions about perceived
barriers to prescribing PrEP by provider group and by
respondents in each group who had or had not prescribed
PrEP. The most frequently-cited barriers to PrEP pre-
scription related to administrative processes including
completing prior authorizations and concerns about insur-
ance coverage of PrEP. These barriers were cited by the
majority of providers, both HIVPs and PCPs. More than
one-third of PCPs, and especially those who never pre-
scribed PrEP, cited as barriers their own limited knowledge
of PrEP, the time needed to provide risk-reduction coun-
seling, staff and clinical capacity, and the need for follow-
up visits for PrEP monitoring. In almost all cases, these
barriers were more frequently cited by PCPs than by
HIVPs, and were always cited more often by PCPs who
had never prescribed PrEP than by those with prescribing
experience. Concerns about whether prescribing PrEP is
ethical was the barrier least often reported by any type of
provider.

Negative attitudes toward PrEP by provider group and
by respondents in each group who had or had not pre-
scribed PrEP are also included in Table 4. None of the
negative attitudes were endorsed by the majority of either
HIVPs or PCPs. The most frequently-endorsed negative
attitude was the idea that people should use condoms
instead of PrEP. About one-third of the overall sample
endorsed that idea. About one-fifth of the sample expressed
concern about risk compensation among PrEP users,
development of HIV resistance, and potential lack of
adherence to PrEP. Although PCPs were more likely than
HIVPs to hold at least one negative attitude toward PrEP,
there were no differences in the frequency of endorsing
specific negative attitudes by provider type. Several
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Table 3 Differences in comfort with PrEP clinical activities, awareness of PrEP, familiarity with prescribing PrEP, PrEP discussion, and PrEP

prescription, based on provider type and geographic area

Atlanta  Chicago  Dallas  Houston LA NYC Miami  Philadelphia ~ SF DC x>
n
All Providers 41 54 36 44 56 52 41 57 59 39
HIVPs 14 24 8 7 27 30 25 31 37 21
PCPs 27 30 28 37 29 22 16 26 22 18
Comfortable with PrEP activities
All Providers  68% 76% 64% 55% 77% 1%  73% 81% 78% 87% 16.88*
HIVPs 86% 96% 88% 71% 96% 90% 84% 90% 84% 91% 6.70
PCPs 59% 60% 57% 51% 59% 46%  56% 69% 69% 83% 8.93
Heard of PrEP
All Providers ~ 76% 80% 72% 71% 91% 94% 85% 88% 98% 95% 33.84%#*
HIVPs 93% 92% 100% 86% 100% 100%  96% 100% 100% 100% 14.18
PCPs 67% 70% 64% 68% 83% 86%  69% 73% 96% 89% 13.89
Familiar with prescribing PrEP
All Providers  29% 50% 28% 27% 59% 69%  44% 54% 64% 62%  40.74%%%*
HIVPs 57% 79% 75% 29% 93% 80%  64% 81% 78% 76% 18.24%
PCPs 15% 27% 14% 27% 28% 55% 13% 23% 41% 44% 19.19%
Ever discussed PrEP
All Providers  37% 52% 33% 43% 70% 79%  56% 56% 73% T7%  45.27%%*
HIVPs 64% 88% 88% 71% 89% 90% 84% 87% 92% 100% 12.71
PCPs 22% 23% 18% 38% 52% 64% 13% 19% 41% 50% 27.80%#*
Prescribed PrEP
All Providers  24% 33% 33% 18% 46% 62%  29% 30% 58% 54%  40.85%%*
HIVPs 50% 50% 88% 57% 70% 80%  44% 48% 76% 86% 23.37%*
PCPs 11% 20% 18% 11% 24% 36% 6% 8% 27% 17% 12.86

HIVPs and PCPs were compared using x2 tests

LA Los Angeles, NYC New York City, SF San Francisco, DC Washington, D.C

*EE < 001; ** p < .01; * p < .05; Tp = .05

negative attitudes were more likely to be held by PrEP non-
prescribers than by PrEP prescribers; these included views
that people should use condoms instead of PrEP and that
the use of PrEP could increase resistance (among HIVPs
only) as well as views that PrEP users are not likely to
adhere to their medication regimen (for both provider
types). Only 16% of participants expressed concern over
the cost of PrEP.

Willingness of Providers to Engage in PrEP-
prescribing Activities

Table 5 shows responses of PrEP non-prescribers about
their willingness—after gaining appropriate knowledge
and skills—to initiate PrEP discussions, prescribe PrEP,
refer PrEP candidates to other providers, and accept
patients referred to them for PrEP. Ninety-one percent of
HIVPs said that with training they would initiate discus-
sions with patients about PrEP, 85% would prescribe
PrEP, 76% would accept patents referred for PrEP, and

@ Springer

70% would refer candidates to other providers for PrEP.
Nearly 90% of PCPs said that—with appropriate knowl-
edge and skills—they would initiate conversations about
PrEP, 96% would refer PrEP candidates to other provi-
ders, and over three-fourths would themselves prescribe
PrEP.

Discussion

This study represents the largest survey to date to measure
PrEP awareness, knowledge, experience, and barriers to
PrEP provision among both HIV providers and primary
care providers, and is the first, to our knowledge, conducted
after release of the CDC’s PrEP guidelines. These findings
are important to consider as work continues to increase the
availability of PrEP for individuals at risk for HIV
acquisition.

We found near universal awareness of PrEP among
HIVPs, similar to earlier studies [16, 25]. However, the
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Fig. 1 PrEP provider
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majority of the HIVPs in our study—64%—had pre-
scribed PrEP, much higher than the rates found previ-
ously, even in studies conducted as recently as early 2014
[15, 21]. Of interest was the relatively wide variation
between cities in the proportion of HIVPs who had pre-
scribed PrEP, varying from 44 to 88%, even in the 10 US
cities with the most HIV cases that were included in this
study. Additional efforts may be needed to train or
encourage more HIV providers in some of these cities
(and others beyond those in our study) to prescribe PrEP.
Also of interest is that the steepest decline on our “PrEP
provider experience cascade” for HIVPs was between the
steps of discussing PrEP and prescribing it. Further
research to better understand the reasons for this finding
are warranted.

Heard of PrEP

76% = 33% = 28% . 17%

Discussed PrEP  Discussed PrEP Prescribed PrEP
(5 Years) (1 Year)

There were significant differences between PCPs and
HIVPs at every point in the PrEP provider experience
cascade. Differences in PrEP awareness and prescribing are
consistent with previous research [14, 25, 26]. However,
we also found important differences between PCPs and
HIVPs with regard to comfort conducting PrEP-related
clinical activities—most notably, discussing sexual
behaviors, diagnosing acute HIV infection, and delivering
a new HIV diagnosis, which may underlie the differences
seen in the provider experience cascade. Of interest, we
asked participants to rate their comfort level with these
activities prior to any mention of PrEP. When asked later in
the survey about how different barriers may affect their
ability to prescribe PrEP, fewer PCPs identified their own
comfort level discussing sexual matters with patients as a
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Table 5 Willingness of HIVPs PCPs B (SE) OR

providers who have never (N = 82) (N = 215)

prescribed PrEP, given _ _

appropriate PrEP knowledge Initiate PrEP conversations with patients 91% 89% ~0.58 (0.59) 0.56

and skills, to perform PrEP- . . .

related tasks Refer PrEP candidates to other providers 70% 96% 2.02 (0.52)%%** 7.55
Prescribe PrEP 85% 76% —0.67 (0.42) 0.51
Accept patients referred for PrEP 76% 51% —1.02 (0.34)** 0.36

Provider types were compared using logistic regression, controlling for geographic region and professional

position

wx p < 001; ** p < 01 * p < .05

barrier. This may suggest that some respondents underes-
timate the importance of understanding patients’ sex
practices in the process of prescribing PrEP. These results
demonstrate the need for PrEP educational programs that
include skill-building around sexual history-taking in
addition to knowledge-based PrEP content.

The majority of both HIVPs and PCPs identified insur-
ance-related issues as barriers to prescribing PrEP, similar
to findings from other research [21, 28]. Among HIVPs,
there was a similar level of concern about insurance-related
issues by those who had prescribed and those who had not
prescribed PrEP. Thus, even experience with prescribing
PrEP, and presumably with navigating insurance systems,
does not lessen the perceived burden of insurance systems
in the PrEP prescribing process among HIVPs. It is pos-
sible that HIVPs—presumably familiar with insurance-re-
lated issues involved with prescribing antiretroviral
medications—see insurance issues as a barrier and burden,
but not necessarily a deterrent to prescribing PrEP. Inter-
estingly, among PCPs, insurance-related barriers were less
commonly identified by PrEP prescribers than by non-
prescribers. This suggests that some insurance-related
barriers may be overestimated among non-prescribers and
that experience in prescribing PrEP may decrease the
perceived difficulty of dealing with insurance-related
issues. In either case, provider interventions to increase
PrEP prescribing competency should include information
on navigating insurance systems, including identifying and
training administrative staff who could assume some of
these responsibilities, lessening the burden on providers.
Additionally, advocacy may be needed to lessen the
administrative burdens of getting antiretroviral drugs cov-
ered by patients’ insurance plans.

For nearly all of the other potential barriers—among
both HIVPs and PCPs—there was a significant difference
between PrEP prescribers and PrEP non-prescribers in the
proportion of providers endorsing each barrier as a con-
cern. This also suggests that the anticipated burden of
barriers to prescribing PrEP is greater than what providers
experience once they actually prescribe it. Thus, inter-
ventions promoting PrEP among providers may be more

successful by addressing each barrier specifically and
perhaps by presenting data from this and other studies [33]
suggesting that the burden of these barriers is lower among
providers who actually prescribe PrEP. The most prevalent
concern or negative attitude toward PrEP was the thought
that patients should use condoms instead of PrEP, an idea
endorsed by about one-third of the sample. This could be
addressed by including data on the efficacy of condoms in
preventing HIV—significantly lower than that of PrEP for
those most adherent to it [34]—in PrEP educational inter-
ventions. Similarly, concerns over risk compensation and
promotion of HIV resistance—also identified in previous
research [16, 21, 28]—could be allayed by presenting data
from PrEP trials showing little evidence to support these
concerns [35].

Our set of items regarding respondents’ willingness to
provide PrEP—if they gained the appropriate knowledge
and skills to prescribe it—were asked of PrEP non-pre-
scribers and could be useful in considering how to increase
PrEP rollout. Nearly all respondents were willing to at least
initiate discussions about PrEP, and more than three
quarters said they would prescribe it. Nearly all PCPs were
willing to refer patients to other providers for PrEP, while
half of PCPs and three quarters of HIVPs said they would
accept patients referred to them for PrEP. This high degree
of willingness to participate in at least the initial steps of
PrEP provision suggests that knowledge and skills training
for PrEP non-prescribers may be of great value in
increasing PrEP availability. Our data suggest that Kra-
kower and colleagues’ “purview paradox” need not be
intractable if providers can be educated about PrEP. In our
study, a similar proportion of HIVPs and PCPs expressed
willingness to prescribe PrEP if they obtained the neces-
sary knowledge and skills.

Our results have several potential limitations. First, our
response rate was approximately 30%. While higher than
that found in many studies of this topic, this response rate
introduces the potential of non-response bias. Our method
of recruitment using databases of providers makes it
impossible to compare responders and non-responders.
However, it is unlikely that non-responders to a survey on
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the topic of HIV prevention would be more experienced
with PrEP than responders. Thus, it seems likely that our
results represent the best case scenario with regard to the
PrEP experience cascade. Differences in PrEP experience
between HIVPs and PCPs could be influenced by the
patient populations they see and should be interpreted with
this caveat. For example HIVPs may be sought out more
frequently by patients seeking PrEP, thus increasing their
level of experience discussing and prescribing PrEP.
Another potential limitation is that some constructs, such as
familiarity with prescribing PrEP, were assessed with sin-
gle-item measures. Finally, our study had low representa-
tion of non-physician PCPs, a group which may be
important in expanding PrEP uptake.

Taken in sum, our findings suggest that most HIVPs are
currently prescribing PrEP and have the capacity to provide
PrEP to additional patients, and that most PCPs are willing
to prescribe PrEP with appropriate training. Thus, PrEP
uptake could be immediately increased by connecting
potential PrEP users with all current PrEP providers—both
HIVPs and PCPs—through pairing PrEP promotion activ-
ities for at-risk groups with the dissemination of easily-
accessible PrEP provider directories. At the same time, our
data suggest great potential for increasing the number of
PrEP providers. Nearly all PCPs were willing to participate
in at least some aspects of PrEP provision (e.g., discussing
PrEP with patients and referring eligible patients to PrEP
providers) and more than 75% of PCPs were willing to
prescribe PrEP themselves if properly trained. Therefore,
the development and implementation of effective educa-
tional interventions to help providers develop the knowl-
edge and skills to screen patients for HIV risk, and
recommend and prescribe PrEP are essential and urgent if
PrEP’s potential effect on the HIV epidemic is to be real-
ized. Attention to some of the differences between HIVPs
and PCPs with regard to the PrEP provider experience
cascade may help tailor such interventions more appro-
priately. That the steepest drop-off in the HIVP provider
experience cascade occurred between discussing and pre-
scribing PrEP may indicate that HIVP-directed education
could focus on the practical aspects of PrEP (e.g., insurance
coverage and prior authorization completion). Our findings
of high levels of familiarity with prescribing PrEP and
comfort with PrEP precursor activities (e.g., discussing
sexual activities and risk for HIV) also suggests these
topics may not be needed in HIVP-directed education.
Meanwhile, the PrEP provider experience cascade for
PCPs showed relatively large drop-offs between the earlier
steps in the cascade. Our findings of lower levels of
familiarity with prescribing PrEP and comfort with PrEP
precursor activities among PCPs suggest that PCP-directed
education should be more expansive and include all aspects
of knowledge and skills needed to prescribe PrEP. Rapid

@ Springer

development, testing, and implementation of appropriate
provider-directed PrEP educational interventions could
significantly increase PrEP availability and thereby avert
incident HIV infections.
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