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Abstract

Nearly a decade after becoming formally available in the U.S., HIV pre-exposure prophylaxis (PrEP) remains underutilized
by populations at risk for HIV acquisition. The next generation of PrEP research is pivoting toward implementation research
in order to identify the most impactful avenues for scaling up PrEP uptake. Rapid identification of patients who may be at
risk for HIV in primary care settings and the ability to provide brief consultation and prescription or referral for PrEP could
help to increase PrEP uptake. The current study aimed to develop and pilot-test a PrEP screening instrument that could be
integrated into the workflow of busy primary care clinics to help facilitate PrEP uptake among at-risk men. During the study,
PrEP screening occurred for 12 months in two primary care clinics nested within a large integrated healthcare delivery system
in Southern California. An interrupted time series analysis found a significant increase in PrEP referrals overall during the
screening intervention period as compared to the preceding 12 months. Findings suggest that brief HIV risk screening in
primary care is acceptable, feasible, and shows preliminary effects in increasing PrEP referral rates for Black and Hispanic/
Latinx men.
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Resumen

Casi una década después de estar disponible formalmente en los EE.UU., la profilaxis previa a la exposicién al VIH (PrEP)
sigue siendo subutilizada por las poblaciones en riesgo de contraer VIH. La proxima generacién de investigacion de PrEP
estd girando hacia la investigacién de implementacién con el fin de identificar las vias de mayor impacto para ampliar el
consumo de PrEP. La identificacion rapida de los pacientes que pueden estar en riesgo de contraer VIH en entornos de
atencidén primaria y la capacidad de proporcionar una consulta breve y prescripcion o referencia para PrEP podria ayudar
a aumentar el consumo de PrEP. El estudio actual tuvo como objetivo desarrollar y probar un instrumento de deteccion de
PrEP que podria integrarse en el flujo de trabajo de las clinicas de atencién primarias concurridas para ayudar a facilitar el
consumo de PrEP entre los hombres en riesgo. Durante el estudio, la deteccion de PrEP se realizé durante 12 meses en dos
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clinicas de atencidén primaria ubicadas dentro de un gran sistema integrado de prestacion de atencién médica en el sur de
California. Un andlisis de series de tiempo interrumpido encontré un aumento significativo en las referencias de PrEP en
general durante el periodo de intervencion de deteccidn en comparacion con los 12 meses anteriores. Los hallazgos sugieren
que la deteccidn breve del riesgo de VIH en la atencidn primara es aceptable, factible y muestra efectos preliminares en el
aumento de las tasas de referencia de PrEP para hombres negros e hispanos/latinos.

Palabras Claves HIV - Profilaxis previa a la exposicion - PrEP - Atencion primaria - Implementacién - Deteccion

Introduction

PrEP is effective for preventing HIV infection among popu-
lations at risk for acquiring HIV infection [1-5]. However,
nearly a decade after FDA approval of the first PrEP drug in
2012, PrEP remains underutilized among populations at risk
for HIV [6-8]. For example, among those gay, bisexual, and
other men who have sex with men (MSM) for whom PrEP
is likely to be indicated (i.e., report engaging in condomless
anal sex outside of monogamous relationship), only 42%
of white MSM, 30% of Hispanic/Latinx MSM, and 26% of
Black MSM reported past-year PrEP use [9]. Findings from
another recent study suggest that only about 5% of the popu-
lation at risk for HIV who could benefit from PrEP in 2015
had received a prescription for it [10].

With PrEP’s efficacy well-established, the next genera-
tion of PrEP research is pivoting toward implementation
research in order to identify the most impactful avenues for
scaling up PrEP uptake [11]. Because PrEP requires a pre-
scription, health care providers are key “gatekeepers” [12]
for PrEP access and uptake. Most PrEP implementation
research thus far has been cross-sectional and focused on
barriers and facilitators that are overwhelmingly cognitive
in nature (e.g., provider knowledge, attitudes) and there is
less research about PrEP implementation especially from a
longitudinal perspective [13], and PrEP implementation in
primary care settings specifically [14].

The socioecological model [15, 16] has been previously
adapted to aid in identifying and addressing the barriers to,
and facilitators of, PrEP implementation [17]. This perspec-
tive provides a conceptual framework from which interven-
tions can be developed that promote PrEP uptake across
multiple levels, thereby maximizing the likelihood of uptake.
For example, at the patient-level, willingness to report risk
behavior to providers, and to take PrEP if recommended; at
the provider-level, awareness of PrEP and willingness to pro-
vide it, and at the larger healthcare system-level, workflow
processes and policies, provider trainings, and automated
systems to aid in the provision of PrEP.

Primary care providers are an ideal point of entry for
HIV-negative persons who are at risk for HIV and could
benefit from PrEP [18], and primary care is a feasible set-
ting for PrEP outreach [19]. However, general practitioners
lag behind specialists, such as HIV and infectious disease

specialists, with regard to PrEP knowledge, willingness, and
prescriptions written [6, 7, 20, 21]. To increase PrEP avail-
ability and uptake, there have been calls for greater provider
education [17, 18, 22]. However, education is likely neces-
sary but insufficient because it does not address the need to
integrate screening into the clinical workflow [18]. Without
efforts to make PrEP screening and access universal in pri-
mary care settings, PrEP prescribing may continue to be
isolated to providers who champion it, limiting its reach.
For example, over a five-year period in a metropolitan health
system, Bien et al. [19] found that the majority (55%) of the
health system’s PrEP prescriptions originated in primary
care, yet a third of primary care sites had never issued PrEP
prescriptions [19]. This suggests that without a universal
and structured approach to implementation in primary care,
PrEP remains subject to the myriad factors ranging from
individual-level provider characteristics (e.g., knowledge,
attitudes) to practice- and system-level characteristics (reim-
bursement, patient mix), potentially exacerbating primary
care inequities in PrEP access.

Embedding PrEP into routine health care, including pri-
mary care, may better promote universal access and uptake.
As Calabrese et al. [23] argue, the routinization of PrEP
screening may (1) facilitate access for at-risk persons who
would otherwise be “missed,” (2) destigmatize PrEP, (3)
promote greater patient-centered care and decision mak-
ing, and (4) increase PrEP awareness among the broader
population of Americans, as individual patients are nodes
within their larger social networks [23]. Moreover, increas-
ing interprofessional collaboration between primary care,
HIV specialty care, and the providers of social and public
health services, who play an important role in educating and
linking patients to PrEP, can further improve uptake efforts
[24, 25]. Together, these benefits may reduce disparities
in PrEP access and uptake, for example those seen among
Black and Hispanic/Latinx populations and women, or in the
U.S. South [8, 10, 23, 26].

Despite established clinical indications (e.g., recent
sexual risk behavior), the current clinical paradigm leaves
PrEP prescribing up to providers’ knowledge, discretion,
and potential biases therein, or the subset of patients who
actively request PrEP from their providers [23]. Providers’
discomfort with discussing sexual health can be a barrier to
PrEP assessment and referral [11, 18, 27], and it is plausible
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that standard screening questions and a clear referral pro-
cess could mitigate this barrier. Embedding PrEP into pri-
mary care may also help overcome the oft-cited “purview
paradox,” where HIV specialists typically are not provid-
ing medical care for HIV-negative patients, yet primary
care providers who do not specialize in HIV medicine or
prevention may not include HIV screening as part of their
routine practice [13, 17, 18]. Geographic provider shortages
(e.g., infectious disease clinicians) may also contribute to
inequities in PrEP access [13], and embedding screening in
existing primary care could make access more universal in
these regions.

The rapid identification of patients for whom PrEP is indi-
cated, and the provision of, or referral for, PrEP treatment by
primary care providers remains a challenge [20, 28]. Guided
by the socioecological framework previously adapted for
PrEP implementation [17], we developed and pilot-tested a
PrEP-screening instrument based on the CDC’s published
guidelines for facilitating PrEP uptake among men who are
at risk for HIV infection. The current study, Project SLIP
(Screening and Linkage Intervention to PrEP), is among the
first to examine the acceptability, feasibility, and test the pre-
liminary effects of a PrEP screening and referral process in
two primary care clinics within an integrated health system,
Kaiser Permanente Southern California (KPSC).

Methods
Study Setting and Participant Populations

KPSC delivers integrated care to about 4.6 million racially
and ethnically diverse health plan members that closely mir-
rors the diverse makeup of Southern California. This pilot
study took place within a KPSC medical center and asso-
ciated medical office buildings. Two primary care clinics
associated with this medical center were selected as sites
for implementation: one at the Los Angeles medical center
with 22 primary care providers, and one at the Pasadena
medical office building, with 14 primary care providers.
These clinics are highly representative of the racial/ethnic
and socioeconomic diversity of the region. The Pasadena
clinic was comprised of approximately 32% Hispanic/
Latinx, 28% White, 20% Asian/Pacific Islander, 7% Black,
and 13% mixed race/other race patients, while the Los Ange-
les clinic served approximately 42% Hispanic/Latinx, 24%
White, 16% Asian/Pacific Islander, 6% Black, and 12% of
mixed race/other race.

Patients who screened eligible for PrEP as part of this
pilot were referred to HIV specialty services for PrEP, which
was located at the Los Angeles medical center (16 miles
from the Pasadena clinic). This process is representative of
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the system navigation required for the vast majority of Kai-
ser PrEP patients throughout Southern California.

PrEP Screener Content

The 7-item PrEP-screener was developed based on the
CDC’s 2017 clinical practice guidelines for providing PrEP
to at-risk adult males. This pilot study focused on males
given that males account for more than 80% of new HIV
infections [29], and the anticipated lower rates of eligibility
among female primary care patients in this pilot. Accord-
ingly, any adult male who reported (1) having had sex with-
out a condom with another male during the past 6 months,
and/or (2) having sex with a known HIV-positive person in
the past 6 months, and/or (3) having been diagnosed with
a sexually transmitted infection in the past 6 months, and/
or (4) injecting drugs in the past 6 months was considered
eligible for a brief post-screening consultation and PrEP
referral. Two additional items collected demographic (gen-
der identity, sexual orientation) information, and one self-
scoring item asked the participant to indicate whether they
had indicated “yes” to any of the PrEP indicator items to
help staff quickly identify possible PrEP candidates.

Integration of the Screener into Clinic Workflow

During the week prior to implementing the screening instru-
ment in each clinic, the research team held an educational
training session over lunch that was led by the study princi-
pal investigator (first author) and an identified “PrEP cham-
pion” medical provider from each respective primary care
clinic. All participating primary care providers and clinic
staff were encouraged by clinic leadership to attend each
training where they were provided an overview of the PrEP
care continuum, including patient indications, best prescrib-
ing practices, and how to discuss the screening instrument
and PrEP with patients. A mix of 15—18 providers and clinic
staff attended each of the 1-h trainings. The principal investi-
gator or identified clinic PrEP champion met to provide indi-
vidual training those providers and staff who were unable
to attend the training session. During the first 6 months of
intervention implementation, the brief 7-item self-admin-
istered paper screener was handed to patients by nursing
staff when the patient was called into the nurses’ station
where the patient vitals were collected. During the second
6 months of intervention implementation, the workflow was
changed, based on feedback from participating staff, in an
attempt to improve screening rates, such that the screener
was handed to the incoming patient by front desk staff dur-
ing the appointment check-in process to be filled out in the
waiting room and then given to the nurse when called back
for the appointment.



AIDS and Behavior (2021) 25:2348-2357

2351

During the entire intervention, study clinic staff were
instructed to provide the PrEP screening questionnaire to
all male patients between the ages of 18 and 65 years of age
who were obtaining healthcare in either of the participat-
ing clinics. Patients were instructed to return the completed
screener to their nurse when called back. The nurse then
ensured that the screeners were brought back to the visit
room and left for providers when PrEP was indicated. In
turn, primary care providers were instructed to collect the
screener from patients during the clinical visit, and to pro-
vide brief consultation and referral to HIV Specialty Care for
any patient who screened eligible for PrEP based on indica-
tion of one or more of the HIV risk criteria. For the purposes
of brevity and ease of scoring, both of which were empha-
sized in our preliminary work developing the screener with
input from clinical providers, the SLIP screener was inten-
tionally kept to the four abovementioned risk criteria and
providers were told to provide brief consultation and referral
to all patients who indicated one or more of the risk factors.
Providers were trained on how to tailor the brief consulta-
tion based on the specific risk factors that were indicated on
the screener. Providers were instructed to simply proceed
with the planned medical visit for all ineligible patients or
patients who screened eligible but who declined the PrEP
referral. Notably, providers reported that many of these visits
also included a discussion about the purpose of the screener,
PrEP, and a general overview of HIV. All screeners were
deposited in a locked box after the patient visit concluded.

Statistical Analyses

We collected patient visit data from the two participating
primary care clinics between February 1, 2017 and January
31, 2019. The pre-screening intervention period was from
February 1, 2017 to January 31, 2018 and the screening
intervention period started February 1, 2018 until Jan 31,
2019.

We used interrupted time series (ITS) analysis [30, 31]
with patient visit data to assess changes between the pre-
screening intervention period and the screening intervention
period. ITS is a quasi-experimental design which allows us
to evaluate effects of the pragmatic trial in a real-world set-
ting when a randomized controlled trial is not feasible. We
measured rate of referral using an ITS analysis for single
outcome series implemented by a SAS macro developed by
Caswell [32].

Specifically, the Single-ITS Analysis (SITSA) model is
a regression-based method with dummy variables created
as predictors to represent the pre- and post-interruption or
intervention phases of the series [31]. The analysis is repre-
sented by the following equation:

where y represents the outcome variable; a is the intercept;
Ps are the regression coefficients; T represents time (e.g. 1,
2,3, ...,N); X is study phase (e.g. 0 during pre-interruption
and 1 during post-interruption); X7 is time after interruption
(O during pre-interruption and 1, 2, 3, ..., N during post-
interruption); € is error or residual. The coefficient (f;) for T
indicates the pre-interruption slope. The primary coefficients
of interest are 3, and f; (for X and XT) which represent the
change in referral rate from pre- to post-interruption and the
change in slope of the trend from pre- to post-interruption,
respectively. The post-interruption slope can be determined
by summing coefficients ; and f; with statistical signifi-
cance obtained using post-estimation procedures [33]. The
Durbin-Watson test was then utilized for identifying autocor-
relation [34, 35].

Results

From February 2017 to January 2019, we retrieved a total of
29,262 primary care visits to the 36 participating PCPs from
members ages 18—65 who were identified as male according
to their electronic medical record data from the two sites.
Table 1 shows the demographics of our combined sample
and by each stage of the intervention. The average age at
the primary care visit was 44 (SD =13.26). The majority
of participants identified as Hispanic/Latinx (39.73%), were
currently employed (95.13%), and were covered by com-
mercial health plan insurance (77.59%).

Screening

During the intervention period, a total of 1225 patients
were screened for PrEP in primary care with an evaluation
in the infectious disease department, where PrEP is provided
within the healthcare system. Figure 1 shows the screen-
ing rate since the intervention started where time=0. The
screening rate is defined by those visits where the PrEP
screener was administered during a linked primary care visit
(n=1225) out of the total number of visits in each month
since the intervention began. The bubbles represent the num-
ber of patients screened at each month. As shown, screening
decreased over time after the launch of the intervention, with
an increase again at the 6-month time point, when the pro-
cedure was changed from a nurse-administered screener to
a self-administered screener provided to patients at check-in
by the front desk staff (as described in Methods).
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Table 1 Patient characteristics across subsamples

Full sample of the study  Patients screened with

Referral made based on

Prescription filled

period* SLIP screener SLIP screener after being referred
(n=29,262) (n=1225) (n=22) (n=17)

Age (Mean, SD) 44 years (13.26) 42 years (13.20) 34 years (8.6) 33 years (8.97)
18-29 17.22% (5039) 21.55% (264) 36.36% (8) 35.29% (6)
30-39 22.49% (6582) 24.24% (297) 45.45% (10) 52.94% (9)
4049 20.84% (6098) 21.71% (266) 9.09% (2) -

50-59 23.40% (6846) 19.43% (238) 9.09% (2) 11.76% (2)
60-65 16.05% (4697) 13.06% (160) - -

Race/ethnicity
Hispanic/Latinx 39.73% (11,179) 41.99% (493) 45.45% (10) 58.82% (10)
White 30.85% (8680) 30.07% (353) 27.27% (6) 23.53% (4)
Black/African American 6.29% (1771) 5.62% (66) 9.09% (2) 11.76% (2)
Asian/Pacific Islander 18.29% (5148) 18.06% (212) 9.09% (2) 5.88% (1)
Mixed/other 30.85% (8680) 4.26% (50) 9.09% (2) -

Employment status
Working 95.13% (22,544) 95.76% (948) 100% (16) 100% (14)
Retired 4.87% (1155) 4.24% (42) - -

Missing (n) (5563) (235) - -

Insurance coverage
Commercial 77.59% (22,704) 76.49% (937) 72.73% (16) 82.35% (14)
Medicare 3.35% (980) 2.37% (29) - -

Medicaid 4.61% (1349) 5.47% (67) - -
Other 1.51% (442) 1.31% (16) - -
Out of pocket/no insurance 12.94% (3787) 14.37% (176) 27.27% (6) 17.65% (3)

*Total number of primary care visits extracted from 36 PCPs during intervention period

Fig.1 SLIP screening rate and 20%

number of completed screenings 18%

during the intervention period. 250

Numbers above bubbles indicate 16% 105

the number of men screened at o 14%
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of men screened across time £ 10%

points S 137

g 8%
n 32
6% 33
67
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17
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0% *
2 3 5 6 7 8 9 10 11

Referral

Overall, 132 patients received referrals for PrEP during the
24 month period (33 before the intervention and 99 during
the intervention). Among the 99 patients who were referred
after the intervention started, 22 were referred because they
were identified as eligible based on their answers on the
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SLIP screener (22% of those referred). The other 77 were
referred at the same period without being screened with the
SLIP screener (78% of those referred). Among the 22 men
who were referred based on the screening, 17 completed the
referral visit and filled a PrEP prescription within 5 days
(77% of those referred via screening). Most of these patients
filled the PrEP prescription on the same day of the referral
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visits (n=11; 65% of those who completed the referral visit),
four filled the following day, one filled on the fourth day and
one filled on the fifth day. The remaining five people who
were eligible and received a referral for PrEP either did not
make an appointment for the PrEP visit or attended the PrEP
visit but did not fill the prescription (23% of those referred
via SLIP screening). PrEP uptake was assessed based on
PrEP being dispensed multiple times from the pharmacy
data. Of the 17 patients who filled their PrEP prescription,
10 (59%) show that PrEP was dispensed two or more times.

Table 2 describes the referral rate across time points,
before and during the intervention. During the first three

Table 2 Referral rates by month

months of the 12 month pre-implementation period, there
were no referrals made for PrEP. There was a slight increase
in the monthly number of patients being referred over the
subsequent 9 months pre-intervention. One month after the
intervention launch (time = 1), we observed a rapid increase
in the referral rate from about 0.51% to about 0.80%. After
that time point, we observed a steady but gradual decrease
in the referral rate until there was a second spike or rapid
increase at the 6th month of the intervention (i.e. time =15).
It was at this month that we switched from having the nurs-
ing staff distribute the screener to having the front desk staff
distribute the screener. We then again observed a gradual
decrease in the referral rate in the following months from
the highest point at 6th months (0.89%) to 0.50% in the fol-
lowing month.

We first tested for autocorrelation among the data using

Phase Time Month Patients Referral rate (%) ) e M
referred (n) the Durbin-Watson (DW) test. Test statistics indicated no
statistical significance (p-values) < 0.05 for tests of positive
Pre-intervention  —12 1 0 0.00% . . .
or negative autocorrelations. Therefore, we proceeded with
-1l 2 0 0.00% ordinary least squares (OLS) regression using the ITS SAS
-10 3 0 0.00% macro to estimate the SITSA regression coefficients (shown
-9 4 1 0.12% .
in Eq. 1, Methods).
-8 > 0 0.00% The SITSA model results, shown in Table 3, indicate
-7 6 ! O.AILSZ a significant increasing pre-intervention trend (5, =0.04,
-6 7 6 0’47(; p=0.02) before the screener was implemented at both sites.
_i 8 6 0. T; That is, the rate was increasing by about 0.04% per month,
B o o 0.61% ranging from 0% to 0.61% with an average of 0.2% before
-3 10 1 0.07% . . . .
the screening was implemented. After controlling for this
-2 11 5 0.35% . . d. th ionifi 11 level
1 b X 0.29% pre-intervention trend, there was a significant overall leve
e increase in rate of about 0.37% (f,=0.37, p=0.01) that
Intervention 0 13 10 0.51% . . . .
we observed in the post-intervention period. The referral
1 14 14 0.79% .
rate went up to an average of 0.57%, ranging from 0.31%
2 15 15 0.78%
316 12 0.66% to 0.89%.
R In addition to the overall increase in rate change, we also
4 17 8 0.54% . . .
s s 7 0.89% observed the change in slope (f;) from pre-intervention
6 19 4 0'50(; (#;=0.04) to post-intervention (3;+ f;=-0.03; p=0.04).
7 2 ) 0'54; This indicated that the post-intervention trend is signifi-
s 21 s 0'54; cantly lower by 0.06% than the pre-intervention period
o m 5 0'31; (B3=-0.06, p<0.01). See Fig. 2 for superimposed linear
o trend lines on the observed referral rates.
10 23 4 0.50%
11 24 4 0.41%
Table 3A Estimate.:d regression Indicator Equation f Estimate Standard error t P
f:oefﬁaents fpr smg!e ' parameter
interrupted time series analysis
Intercept Bo —0.03 0.10 —0.28 0.78
Pre-interruption slope B 0.04 0.01 2.62 0.02
Change in referral rate from f, 0.37 0.13 2.76 0.01
pre- to post-interruption
Change in slope from pre-  f5; —0.06 0.02 —3.31 0.00
to post-interruption
Post interruption slope B +P3 -0.03 0.01 - 0.04
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Fig.2 Referral rates across pre-intervention and intervention phases, plotted with linear trend lines

Discussion

Our analysis sought to understand whether the implementa-
tion of a PrEP screening tool in the primary care setting was
acceptable to members and could increase screening and
referral rates. This study fills an important gap in the HIV
prevention landscape, providing evidence for the capacity of
health care systems to integrate routine sexual risk assess-
ments into the existing workflows which has large implica-
tions for promoting adoption across similar health systems.

Our findings suggest that a standardized HIV risk screen-
ing administered to men in a busy primary care clinic can
significantly increase the referral rate for a PrEP follow-up
visit. Additionally, the majority of men who were referred
for a PrEP visit attended the visit and filled their PrEP pre-
scription the same day, or within 5 days of the visit. When
the intervention launched, the PrEP referral rate increased
dramatically from the prior month (from 0.5% to 0.8%). The
referral rate remained high for several months, then slowly
regressed over time. This may represent the decay of inter-
vention effects over time seen in some primary care screen-
ing and referral interventions [36, 37]. One recent study
even found that primary care providers’ orders for breast
and colorectal cancer screening declined over the course of
the day, potentially due to decision fatigue as the clinical
day wore on [38].

When we adjusted the protocol in an attempt to increase
the screening rate, such that the front desk distributed the
screener to incoming male patients instead of the nursing
staff, the referral rate jumped again, likely due to the enthu-
siasm of new front desk staff involvement and a reduction
in the workload of nursing staff. Within about one month,
the referral rate returned to a level similar to that immedi-
ately before the switch from nurse to receptionist distribution
of the screening tool. Regardless of nurse-distribution or
receptionist-distribution, we observed regression over time
in the screening and referral rates. This suggests a potential
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need for ongoing “booster” efforts to maintain a newly-
implemented screening program, which could consist of
additional trainings, internal messaging (e.g., via email or
signage), recognition and support from managers and super-
visors, staff champions, or patient-facing messaging (e.g., in
the waiting room) instructing patients to ask their provider
if they have not received a screener.

It important to note that the implementation of the screen-
ers was not uniform across the primary care clinics in these
settings. Primary care clinics at KPSC are split into modules
which were selected for participation based on having siz-
able adult male (non-geriatric) populations. As a result, the
nurses and staff who rotated between modules were unlikely
to have screened at the same rates as nurses and staff who
were primarily stationed in implementation modules during
project training and rollout. There may have been higher
screening rates and sustainability of screening if implemen-
tation was adopted throughout primary care and if all staff
were held accountable for screening.

This study was also a pilot, using paper screeners which
were not entered directly into electronic health records and
were thus likely to get overwhelmed by other intake paper-
work (e.g., HIPAA forms, consent forms) and also may not
have always been collected. Future efforts could examine
the integration of an electronic PrEP screening question-
naire. Electronic versions of the screenings instrument
could ensure more consistent administration of the screener,
and also that a completed screener is linked directly to the
patient’s electronic record. These electronic screenings could
be administered at the time of check-in (e.g., via check-in
tablet), or before arrival at the clinic via patient portals,
alongside upcoming appointment reminders. Electronic
screenings would also facilitate routine administration, for
example, on a yearly basis and could be integrated within a
comprehensive sexual health screener for all gender patients.
For patients who have not sought office-based care, elec-
tronic screenings offered through patient portals could also
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be used to initiate a clinical visit for persons with potential
PrEP indications. These are all areas for future research.

We note that as a whole, the general primary care popula-
tion is at low risk for HIV, with small subpopulations therein
(e.g., MSM) at substantially higher risk for HIV. Therefore,
it is not surprising that screening and referral numbers were
generally low for this pilot in two urban primary care clin-
ics. Among high risk populations within the primary care
setting, a portion of those persons may be HIV-positive (and
thus PrEP would not be applicable) or already taking PrEP.
The study was conducted in a large, urban health system
where a significant proportion of those at HIV risk were
likely already aware of, or were taking PrEP. For example,
research indicates that 95% of PrEP users are male [8]. PrEP
uptake rates among California Medi-Cal (Medicaid) ben-
eficiaries have also grown substantially in recent years, and
utilization is higher in urban areas, such as Los Angeles [39].
This also corroborates our finding that PrEP referral rates
were gradually increasing in the pre-implementation phase
of the study. This may reflect greater provider awareness of
PrEP and willingness to make referrals, as well as patient-
initiated requests among men who self-identified themselves
as candidates for PrEP and sought out a prescription.

This study was among the first to introduce a standard-
ized PrEP screening instrument into a busy primary care
setting to encourage referrals for PrEP as indicated. We also
note that the majority of men at each of the three stages
(completed the screener; received a referral; filled a PrEP
prescription) were racial and ethnic minority men, particu-
larly Black and Hispanic/Latinx men, in line with the general
distribution of the overall patient population at the clinics
during the study period. Black and Hispanic/Latinx men,
particularly, MSM, experience a disproportionate burden
of the HIV epidemic in the U.S. [40]. Our findings are sug-
gestive of the feasibility and acceptability of primary care
PrEP screening and referral for Black and Hispanic/Latinx
men, who experience lower rates of PrEP conversations with
their health care providers and lower rates of actual PrEP
use [8, 9, 23]. Conversely, if we had found that a dispropor-
tionate proportion of non-Hispanic White men had received
screening, referral, and PrEP prescriptions, this would have
suggested a need to further research the factors inhibiting
the intervention’s reach to Black and Hispanic/Latino men.
Future research should assess the feasibility, acceptability
and impacts of primary care-based PrEP screening and
referral (e.g., waiting room paper version vs. waiting room
electronic; in-person vs. online prior to appointment) as part
of routine sexual health screening for all ages, genders, and
sexual identities.

Limitations

Findings from this pilot study should be interpreted with
consideration of its limitations. First, this study sought to
pilot the acceptability and integration in the workflow of a
PrEP screening and referral process among a limited num-
ber of modules in two primary care clinics, and therefore
is a relatively small population within a large, urban health
system. Because this was not a randomized controlled
trial, we used ITS analysis to account for natural varia-
tion due to the effect of time on PrEP referrals. Further, to
reduce the overall burden of screening for busy primary
care staff and because we suspected that the overall eli-
gibility level would be lower for women, we piloted the
screener with men between the ages of 18—65 only, and our
findings should not be generalized to other groups, includ-
ing adolescent males under the age of 18, males older than
65, or cisgender women. Further work is warranted to
assess the overall impact of routine screening for persons
of all ages and genders for PrEP in primary care, includ-
ing nonbinary and transgender populations. For screening
efficiency, the screener was limited to four risk behavior
PrEP eligibility items. These four items, as dichotomously
scored, were limited in their ability to screen for the level
of risk for HIV among patients. Finally, we were unable
to run separate analyses for the two primary care sites due
to small cell sizes and accompanying large standard error
estimates.

Project SLIP was the first step in a body of work that
seeks to transform sexual health screening in primary care
settings from “rare and uncomfortable” to “routine and
replicable.” As access is scaled up, an additional area for
future research is the maintenance or persistence of PrEP
use among men who have received a prescription [4]. Prior
research has found varying levels of PrEP retention among
PrEP users in the primary care setting, and there is a need
for ongoing support and intervention to address these var-
ying patterns of retention and PrEP adherence [41]. When
long-acting injectable and/or implantable forms of PrEP
become available options, this may eliminate barriers to
daily pill adherence, but patients will still need to return
to the health care setting for additional doses to maintain
persistence. The screening and referral protocol piloted
here may also have utility for increasing access to, and
uptake of, long-acting PrEP.
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