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Abstract

Expanding PrEP access necessitates training that supports healthcare providers’ progression along the PrEP implementa-
tion cascade, moving from PrEP awareness to prescription. We surveyed 359 USA providers about PrEP training content
and format recommendations. We examined the association between cascade location and training recommendations. Most
providers were aware of PrEP (100%), willing to prescribe PrEP (97.2%), had discussed PrEP with patients (92.2%), and
had prescribed PrEP (79.9%). Latent class regression analysis revealed that cascade location was associated with training
recommendations. Although all providers recommended PrEP-specific content (e.g., patient eligibility), providers who were
located further along the cascade also recommended more comprehensive content, including sexual history-taking and sexual
and gender minority competence training. Providers further along the cascade were also more likely to recommend interac-
tive training formats (e.g., role-playing). These insights from providers furthest along the cascade indicate the importance
of including comprehensive content and interactive formats in future PrEP training initiatives.
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Introduction

There is a significant gap between the number of people
who could benefit from pre-exposure prophylaxis (PrEP)
to prevent HIV and the number obtaining prescriptions.
In 2018, over 1.2 million Americans were eligible for
PrEP according to the Centers for Disease Control and
Prevention (CDC) criteria, but only an estimated 18.1%
of those individuals were prescribed PrEP [1]. The gap
between the number of people who could benefit from
PrEP and the number for whom PrEP is prescribed is
likely even larger, as federal criteria for PrEP eligibility
do not adequately capture all individuals who are at risk
for HIV and could thus benefit from PrEP [2]. In order
to work towards improving PrEP access for all individu-
als who could benefit, more healthcare providers must be
empowered with the necessary training to prescribe PrEP.
The present research examined the relationship between
providers’ level of PrEP experience and PrEP content and
format training recommendations in order to understand
how to optimize PrEP training programs.

Increasing provider knowledge and skills through train-
ing programs may be an efficient method to increase PrEP
prescription [3], particularly because lack of knowledge
is one of the most frequently identified barriers to PrEP
prescription among providers [4, 5]. Likewise, providers’
PrEP knowledge has been associated with greater confi-
dence in PrEP-related clinical activities [6], intention to
prescribe PrEP in the future [7, 8], and actual PrEP pre-
scription [8]. However, previous research has found that
prescription rates remain low, despite providers expressing
relatively high levels of awareness of and support for PrEP
[9-12]. These findings suggest that expanding providers’
knowledge of PrEP and associated sexual healthcare infor-
mation beyond just simple awareness is essential in order
to increase PrEP prescription. Healthcare providers have
reported several gaps in PrEP-related knowledge as bar-
riers to prescription, including knowledge about research
establishing the efficacy of PrEP [13], guidelines and eli-
gibility criteria for prescribing PrEP [10, 14], skills for
monitoring patients who are prescribed PrEP [15], PrEP-
related risk compensation and adherence [7], methods of
integrating PrEP into clinical practice [16, 17], and insur-
ance information [15, 17].

Addressing these commonly reported knowledge gaps
through training may be helpful in motivating providers to
prescribe PrEP, thus increasing PrEP access. As there is no
dominant, standardized training program on PrEP, exist-
ing training programs that aim to address these knowledge
gaps tend to be quite varied in the content and format of
information delivered. For example, the AIDS Education
and Training Center’s (AETC) National HIV Curriculum

provides self-guided PrEP training modules for continu-
ing education credits that cover basic information about
PrEP clinical guidelines, skills for initiating and monitor-
ing, PrEP efficacy and clinical trial evidence, and potential
risks and side effects [18]. Another recent PrEP training
program for family planning providers covered informa-
tion related to HIV epidemiology and prevention, patient
risk assessment and referral, and example case scenarios
[19]. Finally, the Training and Technical Assistance Pro-
gram (T-TAP) in New York City offers several day-long
PrEP trainings on various subjects, including the basics of
PrEP, best practices in PrEP education and counseling, and
financial barriers and benefits navigation for PrEP [20].

Overall, a variety of training programs have been found to
be effective at increasing provider willingness to prescribe
PrEP [21] and actual PrEP prescription [4]. However, train-
ing programs may be most effective when they reflect pro-
vider recommendations for content, which could differ based
on providers’ level of experience with PrEP [22]. Provider
recommendations may additionally vary according to the
training formats that are perceived to be most helpful to their
learning experience. While some providers may recommend
lectures with anonymous audience response technology, oth-
ers may favor medical case discussions or demonstrations of
clinical strategies [17]. As with content recommendations,
format recommendations may vary depending on level of
PrEP experience.

Level of PrEP experience can be conceptualized as pro-
viders’ location along the PrEP implementation cascade,
which includes four stages: awareness of PrEP, willingness
to prescribe PrEP, discussion of PrEP with patients, and
actual prescription of PrEP [12]. Location along the PrEP
implementation cascade reflects increasing PrEP knowledge
and experience. Clearly, there is a need for more healthcare
providers to be further along the PrEP implementation cas-
cade in order to increase access to PrEP. However, to our
knowledge, no prior research has mapped provider training
recommendations onto the PrEP implementation cascade.

To better understand and address PrEP education needs
among providers, we surveyed healthcare providers about
their experiences with PrEP as well as PrEP training content
and format recommendations. We then identified providers’
position along the implementation cascade based on their
experience with PrEP and analyzed their content and format
training recommendations to identify specific response pro-
files. Ultimately, we aimed to identify distinct training con-
tent and format recommendation profiles and to determine
how providers’ location along the implementation cascade
predicted training recommendation profiles. Based on these
aims, we expected that: (1) distinct subgroups (“profiles”) of
training content and format recommendations would emerge
among the sample of healthcare providers and (2) provid-
ers’ position along the implementation cascade would be
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associated with membership in specific training content and
format recommendation profiles.

Methods
Participants and Procedure

This survey was conducted as part of a larger study to
develop a group-based training program to increase provider
knowledge about PrEP and promote equitable prescription
practices. All study procedures were approved by George
Washington University and Yale University institutional
review boards prior to inception. Participants in this study
included USA healthcare providers with prescription privi-
leges recruited in 2016-2017 via emails sent out through
the American Academy of HIV Medicine and other general
medicine and HIV care-related professional email distribu-
tion lists. Recruitment via professional email distribution
lists is consistent with recruiting strategies used for other
PrEP-related studies with providers [3, 23].

Healthcare providers were eligible to participate in the
survey if they were licensed to prescribe medicine in the
USA and were currently practicing in an outpatient primary
care or HIV care setting in the USA. Upon consenting and
enrolling in the online survey study, participants reported
their demographic characteristics; medical background; and
PrEP awareness, attitudes, and experiences. They also indi-
cated their recommendations for PrEP training content and
format. Upon completion of the survey, participants could
either receive a $25 gift card or be entered into a drawing
for an iPad mini. All participants were then directed to the
CDC PrEP website [24]. The final analytic sample consisted
of 359 healthcare providers in the USA with prescription
privileges.

Measures
Location Along the PrEP Implementation Cascade

Participants’ location along the PrEP implementation cas-
cade was assessed based on the following pre-established
criteria: (1) awareness of PrEP, (2) willingness to prescribe
PrEP, (3) discussion with patients about PrEP, and (4)
actual prescription of PrEP [12]. Location along the cas-
cade was constructed from four single-item questions used
to determine each point along the cascade. (1) Awareness of
PrEP was measured by the item “How would you describe
your current knowledge/familiarity with PrEP?” to which
participants responded with “Not at all familiar/This is
my first time hearing about PrEP,” “A little familiar/I've
heard of PrEP but don’t really know what it is,” “Some-
what familiar/lI know what PrEP is and basic information

@ Springer

about it,” “Very familiar/l know a lot of information about
PrEP, including details such as recent clinical trial results,”
or “Extremely familiar/l have expert knowledge of PrEP.”
Responses were dichotomized as “Not at all familiar with
PrEP” or “At least some familiarity with PrEP.” (2) Will-
ingness to prescribe was measured by the item “How likely
is it that you will prescribe PrEP to one or more patients in
the next year?” to which participants responded with “Not
at all likely,” “A little bit likely,” “Somewhat likely,” “Very
likely,” or “Extremely likely.” Responses were dichotomized
as “Not at all likely” or “At least some likelihood.” Of note,
in a separate question about patient characteristics described
below, all participants reported seeing patients belonging
to one or more high-priority populations for PrEP in their
clinical practice (see Table 1). (3) Patient consultation was
measured by the item “Approximately how many HIV-neg-
ative patients have you yourself ever discussed PrEP with
(including patients who chose not to use it) when you were
providing direct clinical care to these patients?”” Participants
provided a number between 0 and 1000. Responses were
dichotomized as “None” or “At least one.” Lastly, (4) actual
prescription of PrEP was measured by the item “Approxi-
mately how many HIV-negative patients have you ever pre-
scribed PrEP to when you were providing direct clinical care
to these patients?”” Participants provided a number between
0 and 1000. Responses were dichotomized as “None” or
“At least one.” Participants were considered to have pro-
gressed to the most advanced of the stages consecutively
endorsed. Ten participants endorsed a more advanced stage
(e.g., discussing PrEP with a patient) without endorsing an
earlier one (e.g., PrEP awareness) and were thus excluded
because of the illogical responding pattern. One participant
was excluded because they did not endorse any steps along
the cascade.

PrEP Confidence To assess PrEP confidence, participants
were instructed, “We want to get a sense of your confidence
and comfort carrying out various clinical activities related
to PrEP. Please rate your confidence for each skill listed.”
Participants were asked how confident they were in their
ability to (1) talk to a patient about their sexual history, (2)
screen a patient to determine whether they were an appro-
priate candidate for PrEP, (3) answer a patient’s questions
about PrEP, (4) suggest PrEP to a patient, (5) counsel a
patient about using other methods of protection (e.g., con-
doms) while on PrEP, and (6) effectively monitor a patient
on PrEP. Participants rated their confidence by choosing
“Not at all confident,” “A little bit confident,” “Somewhat
confident,” “Very confident,” or “Extremely confident.”

PrEP Implementation Cascade Location Measure Valid-
ity To examine the validity of our measure of PrEP imple-
mentation cascade location, we examined its association



AIDS and Behavior (2022) 26:218-231

221

Table 1 Provider sociodemographic and professional characteristics by current PrEP implementation cascade stage

Characteristic Total sample (N=359) Awareness of Willing to Discuss PrEP Actual prescrip-
PrEP (n=10) prescribe PrEP with patients tion of PrEP
(n=18) (n=44) (n=287)
N (%) n (%) n (%) n (%) n (%)
Gender**
Female 183 (50.97) 8 (80.00) 13 (72.22) 25 (56.82) 137 (47.90)
Men 172 (47.91) 2 (20.00) 5(27.78) 18 (40.91) 147 (51.39)
Trans and gender nonbinary individuals® 3 (0.84) 0 (0.00) 0 (0.00) 1(2.27) 2 (0.69)
Race
White 274 (76.32) 6 (60.00) 17 (94.44) 37 (84.09) 214 (74.83)
Black/African American 26 (7.24) 1 (10.00) 1(5.56) 2 (4.55) 22 (7.69)
Asian 43 (11.98) 2 (20.00) 0 (0.00) 3(6.82) 38 (13.29)
Other 15 (4.18) 1 (10.00) 0 (0.00) 2 (4.55) 12 (4.20)
Ethnicity
Latinx/Hispanic identity 26 (7.24) 0 (0.00) 3(16.67) 6 (13.64) 17 (5.94)
Sexual orientation**
Heterosexual 257 (71.59) 6 (60.00) 18 (100.00) 37 (84.09) 196 (68.29)
Sexual minority 90 (25.07) 3 (30.00) 0 (0.00) 3(6.82) 84 (29.27)
Prefer not to disclose 12 (3.34) 1 (10.00) 0 (0.00) 4(9.09) 7 (2.44)
Country of birth
USA 309 (86.07) 7 (70.00) 15 (83.33) 39 (88.64) 248 (86.41)
Other 50 (13.93) 3(33.33) 3(16.67) 5(11.36) 39 (13.59)
Medical title(s)/degree(s)*
Doctorate degrees (e.g., MD, DO) 239 (66.57) 7 (70.00) 16 (88.89) 34 (77.27) 182 (63.41)
Nursing degrees (e.g., APRN, NP) 83 (23.12) 2 (20.00) 2 (11.11) 9 (20.45) 70 (24.39)
Physician’s assistant degree 37 (10.31) 1 (10.00) 0 (0.00) 1(2.27) 35 (12.20)
HIV specialist status***
Primary care provider 116 (32.31) 8 (80.00) 16 (88.89) 32 (72.73) 60 (20.91)
HIV specialist 243 (67.69) 2 (20.00) 2 (11.11) 12 (27.27) 227 (79.09)
Medical setting**
Community health center only 87 (24.23) 1 (10.00) 4(22.22) 7(15.91) 75 (26.13)
Hospital setting only 18 (5.01) 1 (10.00) 2 (11.11) 12.27) 14 (4.88)
University academic setting only 58 (16.16) 3 (30.00) 7 (38.89) 13 (29.55) 35 (12.20)
Other single healthcare setting 63 (17.55) 0 (0.00) 1(5.56) 6 (13.64) 56 (19.51)
Two or more healthcare settings 133 (37.05) 5 (50.00) 4(22.22) 17 (38.64) 107 (37.28)
Region of practice**
West 89 (24.79) 0 (0.00) 3(16.67) 3(6.82) 83 (28.92)
Midwest 41 (11.42) 3 (30.00) 5(27.78) 4(9.09) 29 (10.10)
Northeast 143 (39.83) 3 (30.00) 6 (33.33) 24 (54.55) 110 (38.30)
South 86 (23.96) 4 (40.00) 4(22.22) 13 (29.55) 65 (22.65)
Geographic setting of practice
Urban 277 (77.16) 9 (90.00) 15 (83.33) 35 (79.55) 218 (75.96)
Suburban 66 (18.38) 1 (10.00) 2(11.11) 6 (13.64) 57 (19.86)
Rural 16 (4.46) 0 (0.00) 1 (5.56) 3(6.82) 12 (4.18)
Patient characteristics”
Men who have sex with women 350 (97.49) 10 (100.00) 15 (83.33) 42 (95.45) 283 (98.61)
Men who have sex with men 355 (98.89) 10 (100.00) 17 (94.44) 43 (97.73) 285 (99.30)
Women who have sex with men 356 (99.16) 10 (100.00) 16 (88.89) 43 (97.73) 287 (100.00)
Women who have sex with women 304 (84.68) 10 (100.00) 13 (72.22) 36 (81.82) 245 (85.37)
Transgender woman 301 (83.84) 7 (70.00) 11 (61.11) 24 (54.55) 259 (90.24)
Transgender men 205 (57.10) 4 (40.00) 4(22.22) 17 (38.64) 180 (62.72)
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Table 1 (continued)

Characteristic Total sample (N=359) Awareness of Willing to Discuss PrEP Actual prescrip-
PrEP (n=10) prescribe PrEP with patients tion of PrEP
(n=18) (n=44) (n=287)
N (%) n (%) n (%) n (%) n (%)
Patients who exchange sex for money, 329 (91.64) 9 (90.00) 13 (72.22) 36 (81.82) 271 (94.43)
drugs, or other goods

Patients who inject drugs 343 (96.66) 9 (90.00) 16 (88.89) 41 (93.18) 281 (97.91)
*p<.05
**p<.01
*Ep <.001

*Excluded for comparative analyses

PRepresents the number of providers with 1+ current or former patients who they perceived as belonging to the specified group

with confidence in PrEP-related clinical activities and HIV
specialization. Location along the cascade was significantly
positively correlated with providers’ reported confidence
providing different types of PrEP related services, including
talking to a patient about sexual health history (r=0.28),
screening a patient for PrEP (r=0.57), answering a patient’s
PrEP-related questions (r=0.64), suggesting PrEP to a
patient (r=0.62), counseling a patient on other protection
methods while being on PrEP (r=0.32), and monitoring a
patient on PrEP (r=0.65) (see online supplemental mate-
rial).

To assess PrEP specialization, participants reported
whether they identified as an HIV specialist ([0] no or [1]
yes). Providers’ location along the cascade varied signifi-
cantly by providers’ HIV specialist status: Examined using
the Mann—Whitney U test, HIV specialists were signifi-
cantly further along the cascade than primary care providers
(U=8146.00, p<0.0001).

PrEP Training Recommendations

Participants’ recommendations for future PrEP training
programs were prefaced with the information, “We would
like your input on a few things related to the PrEP training
program that we are developing for providers like yourself.
This will be a 1 h, single-session training offered as part of
continuing medical education.”

PrEP Training Content Recommendations A list of topics
for PrEP training was developed based on review of past lit-
erature and earlier formative work with USA early adopting
PrEP providers regarding their insight into content and strat-
egies for PrEP training [17]. Participants were asked, “What
PrEP-related topics would be most useful for us to cover in
order to make primary care providers feel more comfort-
able prescribing PrEP? Check all that apply.” Participants
then endorsed recommended training topics from the pre-
established list of options, such as HIV background, efficacy
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of PrEP, and clinical trial evidence of PrEP (See Table 2).
Participants were also provided with a free response field
to recommend any content that had not been included on
the list. The content recommendation option of “Other,”
associated with the free response field, was excluded from
analyses. Idiosyncratic responses from nine participants
were excluded from latent class analysis as these unique
categories did not contribute to broader classifications (e.g.,
a response about the cost of PrEP versus a response about
managing potential lab abnormalities).

PrEP Training Format Recommendations A list of activities
for PrEP training was also developed based on earlier forma-
tive work [17]. Participants were asked, “What activities do
you think would be most helpful for learning in the 1 h train-
ing with providers? Check all that apply.” Participants then
indicated their preferred activities from the pre-established
list of options, such as informational lecture, case presen-
tation of actual PrEP patient, and full group discussion of
hypothetical patient case (See Table 2). Participants were
also provided with a free response field to add formats that
they would prefer that had not been included on the list. The
format recommendation option of “Other,” associated with
the free response field, was excluded from analyses. This
was done because only one participant endorsed this option
(participant recommended having existing PrEP patients
conduct some training for providers). Further, the format
recommendation option of “Open Q&A opportunity for
audience to ask trainers any questions” was excluded from
analyses because only two of the providers in the sample
endorsed this option (see Table 2).

Sociodemographic Characteristics

Participants reported their gender, race, ethnicity, sexual
orientation, and country of birth. For comparative inferen-
tial analyses, gender was dichotomized as (1) female or (2)
male. Gender non-binary individuals were excluded from
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Table 2 Providers’ PrEP training content recommendations and format preferences relative to current PrEP implementation cascade stage

Providers’ PrEP training needs

PrEP implementation cascade

Awareness of  Willing to Discuss PrEP Actual prescrip-
PrEP (n=10) prescribe PrEP with patients tion of PrEP
(n=18) (n=44) (n=287)
n (%) n (%) n (%) n (%)
Training content recommendations
HIV background 2 (20.00) 2 (11.11) 12 (27.27) 130 (45.30)
Efficacy of PrEP 7 (70.00) 11 (61.11) 34 (77.27) 245 (85.37)
Risks/side effects of PrEP 9 (90.00) 14 (77.78) 35 (79.55) 239 (83.28)
Clinical trial evidence for PrEP 9 (90.00) 11 (61.11) 32 (72.73) 223 (77.70)
Biological mechanisms of PrEP 4 (40.00) 3(16.67) 12 (27.27) 127 (44.25)
Clinical protocol for initiating and monitoring patients on PrEP 9 (90.00) 15 (83.33) 39 (88.64) 257 (89.55)
How to take sexual history 4 (40.00) 5(27.78) 14 (31.82) 190 (66.20)
How to talk about sex with a patient who is a sexual minority 4 (40.00) 5(27.78) 17 (38.64) 173 (60.28)
PrEP adherence and drug resistance 7 (70.00) 10 (55.56) 27 (61.36) 183 (63.76)
Clinical guidelines for determining patient eligibility for PrEP 8 (80.00) 15 (83.33) 36 (81.82) 243 (84.67)
Other content recommendations® 0 (0.00) 0 (0.00) 0 (0.00) 9(3.14)
Training format preferences
Informal lecture with PowerPoint slides 7 (70.00) 12 (66.67) 20 (45.45) 178 (62.02)
Case presentation of actual PrEP patient 6 (60.00) 8 (44.44) 32 (72.73) 216 (75.26)
Full group discussion of hypothetical patient case 3 (30.00) 4(22.22) 12 (27.27) 116 (40.42)
Small group breakout sessions to discuss hypothetical patient case 2 (20.00) 2 (11.11) 12 (27.27) 76 (26.48)
Multiple trainers role playing how to talk to patients about PrEP 6 (60.00) 6 (33.33) 25 (56.82) 169 (58.89)
Audience members role playing how to talk to patients about PrEP 2 (20.00) 7 (38.89) 17 (38.64) 124 (43.21)
Question and Answer sessions with trainers using anonymous 3(30.00) 0.00 (0.00) 12 (27.27) 113 (39.37)
handheld devices

Open Question and Answer sessions with trainers® 0.00 (0) 0.00 (0) 0.00 (0) 2(0.70)
Other format preferences® 3 (30.00) 4(22.22) 19 (43.18) 136 (47.39)

*Excluded from analyses

comparative inferential analyses because of the small sub-
sample size (n=3). Race was recoded into (1) White, (2)
Black, (3) Asian, or (4) other.

Professional Characteristics

Participants reported various characteristics of their medical
background and practice.

Medical Title(s)/Degree(s) Participants indicated their med-
ical titles and degrees by choosing all that applied from the
following list: (1) doctor of medicine (MD), (2) doctor of
osteopathic medicine (DO), (3) advanced practice registered
nurse (APRN), (4) nurse practitioner (NP), (5) registered
nurse (RN), (6) certified nurse midwife (CNM), (7) physi-
cian assistant (PA), (8) student, and (9) other. For inferential
analyses, medical title(s)/degree(s) were recoded into (1)
doctoral degree (e.g., MD, DO), (2) nursing degree (e.g.,
APRN, NP, RN, CNM), or (3) Physician’s Assistant degree.

Medical Setting In addition to reporting HIV specialization,
participants indicated the setting in which they practiced
medicine by choosing all that applied from the following
list: (1) community health center, (2) hospital, (3) physi-
cian practice group, (4) sexually transmitted infection (STI)
clinic or AIDS Service Organization, (5) health department,
(5) university/academic setting, (6) corporation, (7) Vet-
eran’s Affairs healthcare setting, and (8) other setting. For
inferential analyses, practice characteristics were recoded
into (1) community health setting only, (2) hospital setting
only, (3) university academic medical setting only, (4) other
single healthcare setting, or (5) two or more healthcare set-
tings.

Region of Practice Participants indicated the region of the

USA in which they currently practiced medicine by choos-
ing (1) west, (2) midwest, (3) northeast, or (4) south.
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Geographic Setting of Practice Participants indicated the
geographic setting in which they currently practiced medi-
cine by choosing (1) urban, (2) suburban, or (3) rural.

Patient Characteristics Participants indicated, to the best
of their knowledge, whether any of their current or for-
mer patients had been (1) men who have sex with women,;
(2) men who have sex with men; (3) women who have
sex with men; (4) women who have sex with women; (5)
transgender men; (6) transgender women; (7) individuals
who exchange sex for money, drugs, or other goods; or (8)
people who inject drugs.

Analysis

The analytic sample for this study was restricted to
respondents who completed the survey, as indicated
by responding to the last item of the survey, as well as
those healthcare providers with prescription privileges
and whose location along the PrEP implementation cas-
cade could be accurately identified. Gender non-binary
individuals were excluded from comparative inferential
analyses because of the small sub-sample size (n=23).
Differences in PrEP cascade location by provider char-
acteristics were assessed through Mann—Whitney U tests
and Kruskal-Wallis tests. Associations between partici-
pants’ confidence with PrEP and cascade location were
tested using Pearson correlations. To test our primary
aims, latent class analysis was first performed to identify
PrEP training content recommendation classes and PrEP
training format recommendation classes [16, 25]. Vari-
ous models that emerged from the data were assessed and
selected based on a maximum likelihood solution > 60%
[26]. Model fit statistics were then evaluated using estab-
lished criteria [i.e., G-squared fit statistics, Akaike Infor-
mation Criterion (AIC), and Bayesian Information Crite-
rion (BIC)] as well as interpretability. For both of these
indicators, a lower value indicated a better fit. Content and
format recommendations were determined to be character-
istics of a latent class using a cut-off of 0.50, with prob-
abilities closer to one indicating a greater likelihood that
individuals in that class endorsed that recommendation
[26]. We then performed latent class regression analyses
to identify the association between participants’ cascade
location and class membership for content and format rec-
ommendations separately. Covariates for the regression
analyses were selected based on statistically significant
association (p < 0.05) with the predictor variable (i.e.,
PrEP implementation cascade location) as well as out-
comes (recommended training content or format classes).
All analyses were performed using IBM SPSS v. 26 and a
PROC LCA macro in SAS 9.4 [27].
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Results
Overall Sample Characteristics

Seven hundred and one participants responded to the sur-
vey. Of the 701 responses, 325 (46.36%) were excluded
because of incomplete survey responses, 11 (1.57%) were
excluded because of inconsistent/illogical response pat-
tern to the cascade measure (e.g., discussing PrEP with
a patient without endorsing PrEP awareness), 4 (0.57%)
were excluded because of possibly fraudulent response
patterns, and 2 (0.29%) were excluded because partici-
pants did not endorse medical degrees with prescription
privileges. The final analytic sample of healthcare provid-
ers (N=359) included 50.97% women, 47.91% men, and
0.84% transgender and nonbinary individuals.

Providers’ Location Along the PrEP Implementation
Cascade

A total of 359 providers were categorized according to the
four stages of the PrEP implementation cascade. Eleven
participants were excluded because their location along
the implementation cascade could not be accurately iden-
tified. Most providers endorsed all four stages of the cas-
cade, including awareness (100%), willingness to prescribe
(97.21%), discussion with patients (92.20%), and actual
prescription (79.94%). Reframed according to providers’
location along the cascade, 2.79% of the sample endorsed
only being aware of PrEP, 5.01% had progressed to will-
ingness to prescribe, 12.26% had progressed to discuss-
ing PrEP with their patients, and 79.94% had progressed
to prescribing PrEP to their patients. Provider’s location
along the cascade varied significantly by providers’ gen-
der, sexual orientation, region of practice, and HIV spe-
cialist status. Providers who identified as men were sig-
nificantly further along the cascade than providers who
identified as women, U =13,961.00 (p =0.008). Providers
who identified as sexual minorities were further along the
cascade when compared to providers who identified as
heterosexual as well as providers who chose not to disclose
their sexual orientation (H=14.60, p =0.001). Providers’
location along the cascade differed significantly by their
region of practice (H=14.16, p=0.003), medical degree
(H=17.93, p=0.019), and setting of medical practice
(H=19.88, p=0.001). The implementation cascade mean
rank of providers who practiced medicine in the Western
region of the USA was higher when compared to provid-
ers who practiced medicine in the Midwest, Northeast,
and South. Providers with nursing or physician’s assistant
degrees had a higher mean rank for their position along
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the implementation cascade when compared to those with
doctorate degrees. Finally, providers who worked in com-
munity health settings only, other single settings, or two
or more settings had a higher mean rank for their position
along the implementation cascade when compared to those
working in hospital settings only or university academic
settings only.

PrEP Training Content Recommendations

Providers’ PrEP training content recommendations and for-
mat recommendations at each step of the cascade are pre-
sented in Table 2. A three-class model was identified as opti-
mal for providers’ PrEP training content recommendations
using established fit criteria for latent class analysis (see
Table 3) [26]. The item-response probabilities for each pro-
file, which indicates the conditional probability of reporting

each recommendation given membership in a latent class,
are presented in Table 4.

The first profile (Class 1: PrEP clinical implementation
only; 23.65% of the sample) was characterized by recom-
mendations to cover a clinical protocol for initiating and
monitoring patients on PrEP and clinical guidelines for
determining patient eligibility for PrEP. These two recom-
mendations were probable for all three profiles. In addition
to the clinical protocol and clinical guidelines, the second
profile (Class 2: PrEP clinical implementation and PrEP
background;, 43.75% of the sample) was also characterized
by recommendations to cover the efficacy of PrEP, risks/side
effects of PrEP, and clinical trial evidence for PrEP. All rec-
ommendations characteristics of Class 2 were also probable
for the third profile (Class 3: PrEP clinical implementation
and comprehensive sexual health background; 32.60% of
the sample). Additionally, the third profile was characterized
by recommendations to include content on HIV background

Table 3 Fit statistics for

. Number of  Solution G* df Log-likelihood AIC BIC

competing latent class models classes percentage

of providers’ PrEP training _

content recommendation PrEP train- 2 100% 607.87 1002  —1788.32 649.87  731.42

profiles with two to four classes ing content 3 83% 50089 991 — 1734.82 564.89  689.15

and PrEP training format recommenda-

preference profiles with three to tions 1% 436.22 980 —1702.49 522.22 689.20

five classes (N=359) PrEP training 2 100% 17929 112 —1548.94 20029 26754
format prefer- 3 91% 14124 104 —1529.92 187.24  276.55
ences 4 70% 118.89 96 — 1518.75 180.89  301.27

G?" likelihood-ratio chi-square statistic, df degrees of freedom, AIC Akaike’s information criterion, BIC

Bayesian information criterion

Table 4 Item-response probabilities for three PrEP training content recommendation profiles reported by healthcare providers (N=359)

Class prevalence Class 1 Class 2 Class 3
PrEP clinical PrEP clinical implementa- PrEP clinical implementation
implementation tion and PrEP background and comprehensive sexual health
only background
23.65% 43.75% 32.60%

Content recommendation Item response probabilities

HIV background 0.12 0.23 0.87

Efficacy of PrEP 0.44 0.91 1.00

Risks/side effects of PrEP 0.41 0.93 1.00

Clinical trial evidence for PrEP 0.43 0.81 0.95

Biological mechanism of PrEP 0.15 0.25 0.80

Clinical protocol for initiating and monitoring patients on ~ 0.62 0.98 0.97

PrEP

How to take sexual history 0.41 0.42 0.97

How to talk about sex with sexual minority patients 0.42 0.32 0.96

Adherence and drug resistance 0.31 0.57 0.95

Clinical guidelines for determining patient eligibility for 0.50 0.95 0.94

PrEP
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information, biological mechanisms of PrEP, training on
how to take a sexual history and how to talk about sex with
sexual minority patients, and adherence and drug resistance.

Content Recommendation Class Association
with Providers’ Location Along the PrEP
Implementation Cascade

Providers’ location along the PrEP implementation cascade
was tested as a predictor of training content recommenda-
tion class membership using latent class regression analysis
[26]. Providers’ location along the cascade was predictive of
class membership when the regression model was run with-
out adjusting for any background characteristics (p <0.001)
and after adjusting for providers’ gender, sexual orientation,
medical setting, and region of practice (p =0.0013). Provid-
ers who were further along the cascade were more likely to
recommend PrEP clinical implementation and comprehen-
sive sexual health background (Class 3) than PrEP Clinical
Implementation Only (Class 1) or PrEP clinical implementa-
tion and PrEP background (Class 2).

PrEP Training Format Recommendations

A three-class model was identified as optimal for provid-
ers’ PrEP training format recommendations using similarly
established fit criteria (see Table3) as well as interpretability
[26]. The item-response probabilities for each format recom-
mendation by latent class are presented in Table 5.

The first profile (Class 1: Informational lecture only;
17.35% of the sample) was characterized solely by recom-
mendation of informational lectures. The second profile
(Class 2: Non-interactive diverse formats; 73.44% of the
sample) was characterized by recommendation of informa-
tional lectures, case presentation of actual patient on PrEP,

and trainers role-playing how to talk to patients about PrEP.
The third profile (Class 3: Interactive diverse formats; 9.20%
of the sample), which was the most expansive profile, was
characterized by recommendation of diverse, interactive
training formats: informational lecture, case presentation of
actual patient on PrEP, full group discussion of hypothetical
patient case, small group sessions to discuss hypothetical
patients, trainer and audience role-play for best practices
to talk to patients about PrEP, and opportunity to respond
to trainers’ questions anonymously using handheld devices.

Format Recommendation Class Association
with Providers’ Location Along the PrEP
Implementation Cascade

Providers’ location along the PrEP implementation cascade
was tested as a predictor of training format recommendation
class membership using latent class regression analysis [26].
Providers’ location along the cascade was predictive of class
membership when the regression model was run without
adjusting for any background characteristics (p=0.0016)
and after adjusting for providers’ gender, sexual orientation,
medical setting, and region of practice (p =0.0034). Provid-
ers who were further along the cascade were more likely
to prefer diverse interactive formats (Class 3) and diverse
non-interactive formats (Class 2) than informational lecture
only (Class 1).

Discussion

Results of the current study illuminate healthcare providers’
perspectives on the content and format that could optimize
future PrEP training programs for providers. We identified
three profiles for PrEP training content recommendations,

Table 5 Item-response probabilities for four PrEP training format preference profiles reported by healthcare providers (N =359)

Class prevalence Class 1 Class 2 Class 3
Information lecture Non-interactive diverse Interac-
only formats tive diverse

formats
17.35% 73.44% 9.20%

Format preference Item response probabilities

Informational lecture 0.93 0.52 0.71

Case presentation of actual PrEP patient 0.42 0.77 1.00

Trainer-led full group discussion of hypothetical patient case 0.00 0.39 0.98

Small group breakout session to discuss hypothetical patient cases 0.00 0.22 0.96

Multiple trainers role-playing how to talk to patients about PrEP 0.26 0.60 0.94

Audience members role-playing how to talk to patients about PrEP 0.16 0.41 0.94

Audience members responding anonymously via handheld devices to train-  0.00 0.37 0.91

ers’ questions
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including PrEP clinical implementation only, PrEP clini-
cal implementation & PrEP background, and PrEP clinical
implementation & comprehensive sexual health background,
which varied in terms of the comprehensiveness of recom-
mended content. We additionally identified three profiles for
training format recommendations, including informational
lecture only, diverse non-interactive formats, and diverse
interactive formats, which differed in scope and degree of
trainer-learner interaction. The most frequently endorsed
profile for content recommendations was PrEP clinical
implementation & PrEP background (43.7% of providers)
and for format recommendations was diverse non-interactive
formats (73.4% of providers).

Providers’ location along the PrEP implementation cas-
cade was associated with membership in specific training
content and format recommendation profiles. With regard
to content recommendations, providers further along the
cascade were more likely to recommend the most compre-
hensive training content (i.e., PrEP clinical implementation
& comprehensive sexual health background) than the other
two content recommendation profiles. Providers earlier on
the cascade were more likely to recommend PrEP clinical
implementation only compared to PrEP clinical implemen-
tation and comprehensive sexual health background. While
providers earlier in the cascade were more focused on the
logistics of PrEP clinical implementation, insight from pro-
viders further along the cascade indicates that comprehen-
sive training on sexual health in addition to PrEP-specific
information may be essential to increasing PrEP prescription
and access. For format recommendations, providers further
along the cascade were more likely to prefer more applied
and interactive formats (i.e., diverse interactive formats)
compared to the other two format recommendation profiles.
These results suggest that PrEP-experienced providers tend
to recognize that more applied and interactive format options
offer additional learning value that would be beneficial
within the context of PrEP training.

Implications

Our findings provide further support for research that has
previously identified comprehensive training content beyond
PrEP-specific guidelines as important for supporting pro-
viders’ location along the implementation cascade. Petroll
et al. found that primary care providers showed large drop-
offs between awareness of PrEP and discussion of PrEP
with patients [3], indicating that more expansive training
is needed to equip these providers with the necessary skills
and knowledge to progress along the PrEP implementa-
tion cascade. Previous literature has also identified several
knowledge gaps [7, 10, 13-17, 21] that align with the con-
tent recommendations of providers in this study who were
more advanced in their location along the PrEP cascade. For

example, beyond PrEP-specific information, early-adopting
providers endorsed sexual history taking and sexual minority
competence as essential topics to discuss in PrEP training
programs [17], thus providing further support for the expan-
sion of existing PrEP training programs to include compre-
hensive sexual health background information.

PrEP training format recommendations from providers
later in the cascade suggest that applied and interactive for-
mats, such as case applications, role-plays, or group discus-
sions, may additionally help providers to progress along the
implementation cascade. Although limited research has pre-
viously focused on PrEP training format recommendations,
Broekhuis et al. found that providers were more likely to
prescribe PrEP if they had prior experience with counseling
patients on PrEP-related decisions [21]. This suggests that
applied/interactive training formats where providers can
learn how to engage patients in discussions about PrEP and
practice counseling skills could be effective in increasing
provider comfort and readiness to prescribe PrEP. Further-
more, a qualitative study examining provider reactions to
various training formats found that providers with PrEP
prescription experience consistently recommended medi-
cal case discussion and application but expressed mixed
reactions to audience role-plays or small group break-out
sessions [17]. Although these findings seem partially con-
tradictory to our results, the discrepancy may merely reflect
the variability and nuance in format recommendations show-
cased by qualitative research and not captured as readily in
the current quantitative findings, which represent average
recommendations across a large sample.

When comparing the training content and format rec-
ommendations of PrEP-experienced providers to those
with less experience, there appears to be a mismatch
between what providers earlier in the cascade perceive as
needed and what more experienced providers recognize
as necessary to optimize training programs. Specifically,
providers with less PrEP experience tend to recommend
PrEP-focused training content and prefer lecture- and
presentation-based formats, while PrEP-experienced pro-
viders tend to recommend more comprehensive training
content and more applied and interactive formats. This
finding is consistent with the fact that lack of knowledge
is one of the most frequently identified barriers to PrEP
prescription [4, 5], and may suggest that lack of knowledge
may itself act as a barrier to knowing what kind of train-
ing is necessary to progress to the latter end of the PrEP
implementation cascade. Put simply, PrEP-inexperienced
providers may not know what they do not know (and need
to know). Although this disconnect between what PrEP-
inexperienced providers want and what they need in train-
ing programs may impact provider receptivity to training,
existing research suggests that matching instructional
methods and curricula to the discipline itself rather than
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to learner preferences may be more effective in promot-
ing student learning [28]. Thus, insight from PrEP-experi-
enced providers, who may be more capable of identifying
and recommending the optimal types of training content
and format for this discipline, can play a crucial role in
designing effective PrEP training programs.

Ultimately, PrEP training is essential to address com-
monly reported knowledge gaps and support providers’
progression along the PrEP implementation cascade [4, 14,
21]. Providers earlier in the cascade, who may be less aware
of the content required to progress to the end of the cas-
cade, should be targeted with comprehensive PrEP training
programs in order to increase PrEP prescription. Compre-
hensive training may also remain an ongoing process for
PrEP-experienced providers to stay up to date on the latest
information and to work on other factors, like cultural com-
petence, that influence prescription [2]. Additionally, current
research points towards disparities in clinical judgments and
PrEP prescription practices among practitioners. Although
certain minority communities, such as Black and Latinx men
who have sex with men (MSM), are at heightened risk for
HIV [29, 30], PrEP prescriptions are disproportionately pro-
vided to White individuals [1, 31]. This information suggests
a need for training that addresses biases among providers
at all locations along the implementation cascade [32, 33].
However, training alone may not be sufficient to produce
enduring change. System-level and clinic-level factors are
also important and can limit or facilitate the effectiveness of
training. For example, training programs may be particularly
effective at increasing PrEP prescription when implemented
in tandem with other interventions that address key system-
level and clinic-level barriers to prescription, including lack
of funding for sustainable PrEP programming, lack of insur-
ance coverage, lack of tools to facilitate PrEP implementa-
tion and delivery, and lack of local champions who can serve
as a role model or clinical resource [34-36].

Beyond the intended goals of our study, we were also able
to provide preliminary evidence for the validation of our
measure of provider location along the PrEP implementation
cascade. Although previous research had established criteria
for the PrEP implementation cascade [12], no agreed-upon
measure existed for provider location along the cascade.
Using our measure, we found a significant positive associa-
tion between provider location along the implementation
cascade and confidence in PrEP-related clinical activities,
which is consistent with existing literature [6]. Additionally,
HIV specialists were more likely than PCPs to be farther
along the implementation cascade, which is expected given
that HIV specialists have been found to be more likely to
have previously prescribed PrEP compared to PCPs [12,
37]. While future research should continue to explore the
psychometric properties of this measure, the findings from
this study are promising.

@ Springer

Limitations and Future Directions

There are several limitations to the current study. The major-
ity of providers in the sample practiced medicine in urban
areas in the Northeast region of the USA, limiting the gen-
eralizability of our findings. Recruitment of healthcare pro-
viders for research purposes can be challenging [38], and
our recruitment of a convenience sample is consistent with
the sampling strategies of other studies seeking to assess
provider knowledge of and experience with PrEP [3, 23].
The sample for this study also showed limited variabil-
ity in cascade location, with the majority of participants
positioned toward the later end of the PrEP implementa-
tion cascade. In addition, likely because participants in our
sample were recruited through the American Academy of
HIV Medicine listserv, PrEP awareness and willingness to
discuss or prescribe PrEP were higher than those obtained
in previous research [12], which generally sampled provid-
ers more broadly. Moreover, even within the providers we
attempted to recruit, those who were already familiar with
or interested in PrEP may have been more likely to volun-
teer to participate in a survey about PrEP, thus creating a
more experienced and more interested sample that was far-
ther along the implementation cascade. Because our sam-
ple is comprised of a more PrEP-experienced and possibly
more PrEP-interested group of providers, the results may
not be representative of providers earlier on in the cascade
or providers who are less interested in learning about PrEP.
Furthermore, the limited variability in the cascade variable
may have limited our ability to identify other significant dif-
ferences between training content and format with regard
to location along the implementation cascade. However,
our sample of PrEP-experienced providers was able to offer
greater wisdom about training content and format recom-
mendations than we likely would have captured with a less
experienced sample.

With regard to items used to measure providers’ location
along the implementation cascade, we operationalized the
second stage—willingness to prescribe PrEP—as provid-
ers’ likelihood of prescribing PrEP. Adams and Balderson
[15] examined providers’ likelihood of prescribing PrEP to
patients, which was included by Zhang et al. in their sys-
tematic review when calculating the pooled prevalence of
willingness to prescribe PrEP [12]. However, there may be
a conceptual distinction between them. Willingness to pre-
scribe PrEP may primarily reflect one’s inclination to behave
in a certain way, whereas likelihood to prescribe PrEP may
involve that inclination but also be further influenced by
contextual variables (e.g., clinic-level or system-level factors
such as lack of insurance coverage or PrEP implementa-
tion tools) that could preset barriers to actually being able
to prescribe PrEP. Overall, the items comprising providers’
location along the cascade were developed for this survey.



AIDS and Behavior (2022) 26:218-231

229

Given that they were not piloted prior to survey distribution,
we checked the validity of our measure of PrEP implemen-
tation cascade location by examining its association with
providers’ confidence in PrEP-related clinical activities
and HIV specialization. Consistent with our expectations,
a further location along the cascade was associated with
providers’ reported confidence in offering different types of
PrEP-related clinical services. HIV care specialists were also
significantly further along the cascade than primary care
providers.

Future research could expand insights from the current
study by creating a PrEP training program that integrates
comprehensive content and applied/interactive training for-
mats and evaluating how effective it is at moving providers
further along the PrEP implementation cascade compared to
existing PrEP training programs. Specifically, this research
could evaluate the acceptability and the differential impact
of this new program for providers starting at different steps
along the PrEP implementation cascade. Given the context
of the current COVID-19 pandemic, additional research
could explore the acceptability of in-person versus online
training formats. Learner engagement and interaction may
be easier to facilitate through in-person training than through
online training [39, 40]. However, online training oppor-
tunities can reach a wider audience and are not limited by
pandemic-related health restrictions. Further, online train-
ings for healthcare providers on motivational interviewing
or evidence-based psychotherapies led to similar gains in
skills and knowledge in comparison to in-person training,
indicating that this may be a promising avenue for PrEP
training as well [41, 42]. Finally, considering the discon-
nect between the structure of the proposed comprehensive
training program and the recommendations and preferences
of providers earlier in the implementation cascade, further
research should investigate receptivity to and engagement in
this training program among PrEP-inexperienced providers
in order to ensure that the program is indeed appropriate for
this population.

Conclusions

The current study identified distinct profiles for training
content and format recommendations, which reveal the
presence of varied priorities. Insight from providers fur-
ther along the cascade provides evidence that PrEP train-
ing programs with more expansive content and applied
and interactive formats may improve existing training
programs. The findings from this study are particularly
relevant for continuing medical education, a key opportu-
nity for intervention with practicing providers with regard
to expanding overall knowledge as well as patient care.

Alternatively, PrEP training programs could be embedded
within the broader medical training that is required for
licensure in order to ensure that all healthcare providers
are adequately knowledgeable about PrEP. By modifying
PrEP training programs to reflect the training content and
format recommendations from PrEP-experienced provid-
ers, we can support providers’ location along the PrEP
implementation cascade, thereby increasing the number of
providers offering PrEP and ultimately increasing access
to PrEP, which is an important step towards health equity.
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