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Abstract

Background: Pre-exposure prophylaxis (PrEP) has been shown to be highly effective for the prevention of HIV in clinical trias
and demonstration projects, but PrEP uptake and adherence outside of these settings in the United States has been limited. Lack
of knowledge and willingness of health care providers (HCPs) to prescribe PrEP is an important barrier to implementation.

Objective: The objective of this study was to describe and examine the feasibility and acceptability of a PrEP Optimization
Intervention (PrEP-OI) targeted at HCPs. The ultimate purpose of thisintervention was to increase PrEP uptake, adherence, and
persistence among those at risk for HIV acquisition.

Methods: Thisintervention included the following: (1) a Web-based panel management tool called PrEP-Rx, which provides
comprehensive HIV risk assessment, automates reminders for follow-up, and reports patients' history of PrEP use; and (2)
centralized PrEP coordination by a clinical support staff member (ie, the PrEP coordinator) who can identify individuals at risk
for HIV, provide medical insurance navigation, and support multiple HCPs. Feasihility was evaluated based on HCPs' ahility to
log in to PrEP-Rx and use it as needed. Acceptability was assessed via individual formative qualitative interviews with HCPs
after 1 month of the intervention.

Results: The intervention was feasible and acceptable among HCPs (N=6). HCPs identified system-level barriers to PrEP
provision, many of which can be addressed by thisintervention. HCPs noted that theintervention improved their PrEP knowledge;
increased ease of PrEP prescription; and waslikely to improve patient engagement and retention in care, enhance communication
with patients, and improve patient monitoring and follow-up.

Conclusions: Giventhecritical role HCPs servein disseminating PrEP, we created an easy-to-use PrEP optimization intervention
deemed feasible and acceptable to providers. Further research on this tool and its ability to impact the PrEP continuum of care
is needed.

(IMIR Formativ Res 2018;2(1):e2) doi: 10.2196/formative.8623
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Introduction

Pre-exposure prophylaxis (PrEP) has been shown to be highly
effectivefor the prevention of HIV inrandomized clinical trials
[1-6] and demonstration projects [7-9], but PrEP uptake in the
United States has not been concomitant with need [10-12].
Despite dataindicating nearly 80,000 individuals starting PrEP
by the end of 2015 [13], the US Centers for Disease Control
and Prevention (CDC) estimates that there are over 1.2 million
adultsin the United States at substantial risk for HIV acquisition
[14]. Identified barriers to PrEP implementation include the
individual’s awareness of and willingnessto take PrEP and their
access to health care and the knowledge and willingness of
health care providers (HCPs) to prescribe PrEP[10,15-20]. The
prevention of new HIV infectionsremainsacritical public health
priority, and PrEPisan essential [21], yet underused, component
of the HIV prevention toolkit. As HCPs are important
gatekeepers for biomedical HIV prevention efforts in clinical
settings and provider knowledge and self-efficacy areimportant
predictors of offering testing [22,23] and prevention modalities,
HCPsrequire support and guidance to optimize the clinical and
public health impact of PrEP.

Numerous surveys have been conducted to evaluate HCPS
knowledge of PrEP, barriersto prescribing PrEP, and real-world
challenges [10,12,19,20,24-28]. In one survey of Emerging
Infections Network members in the United States and Canada
[12], only 9% had provided PrEP, and despite the availability
of comprehensive guidelines from the CDC [29-32], PrEP
practices were variable. When physicians who had indicated
that they would not provide PrEP were asked about their barriers
to prescribing this medication, 77% stated that they worried
about adherence and the risk for future resistance, 57% were
concerned about cost and reimbursement issues, 53% did not
want to use potentially toxic drugsin healthy persons, and 53%
felt there wasinsufficient evidence for the efficacy of real-world
PrEP. A recent paper examined family planning providers
knowledge of and attitudestoward PrEP[17]. Despitethe CDC's
definition of HIV prevention as acore family planning service,
the authors noted that only 38% correctly defined PrEP, 37%
understood the effectiveness of PrEP, and only 36% of
respondents consulted PrEP guidelines. Most surveys have
concluded that more education, provision of guidelines for
real-world PrEP delivery, and interventions are needed to
provide accurate data and optimize PrEP implementation
[10,12,19,20,24,25,27] nationwide. In arecent national survey
from 2009 to 2015, only 66% of primary care clinicians were
aware of PrEP, athough, once defined, 91% indicated a
willingness to prescribe PrEP for patients at risk for HIV and
expressed an interest in being educated further about PrEP [33].

A descriptive report on the early experiences with PrEP uptake
and delivery in San Francisco identified the following priority
steps for HCPs to address PrEP delivery barriers and to
maximize public health impact: (1) increase PrEP knowledge
among HCPsand (2) expand PrEP access by training HCPsand
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developing toolsto facilitate PrEP delivery in clinical practices
[34]. Moreover, based on the framework of the PrEP care
continuum [35], increasing PrEP uptake will require HCP
education, toolsto assess sexual risk, and systems to minimize
provider burden. On the basis of these suggestions, innovative
and effective approaches are needed to support PrEP
implementation by HCPsregardless of their level of experience.

Therefore, we sought to develop a PrEP Optimization
Intervention (PrEP-OI) targeted a8 HCPs with the goa of
ultimately improving the PrEP care continuum. PrEP-OI
includes the following: (1) an integrated Web-based panel
management tool, called PrEP-Rx, which provides structured
HIV risk assessment for individuals of all gendersand HIV risk
factors, automates remindersfor laboratory testing and follow-up
appointments, and reports patients' current and history of PrEP
use; and (2) centralized PrEP coordination overseen by aclinical
support staff member (referred to asthe PrEP coordinator) who
can support multiple HCPs and identify individual s at high risk
for HIV through various methods, including structured
behavioral surveys, direct patient contact, or by reviewing
registries for sexually transmitted infections. Here we describe
PrEP-OIl and the results of apilot study to examineitsfeasibility
and acceptability among HCPs prescribing PrEP.

Methods

We developed PrEP-OI (PrEP-Rx and PrEP coordinator) with
direct input from HCPs and conducted a pilot study over 1
month to examine intervention feasibility and acceptability in
a San Francisco clinic offering PrEP. Our interdisciplinary team
consisted of HIV researchersfrom the University of California,
San Francisco (UCSF), Center for AIDS Prevention Studies
(CAPS), HIV cliniciansfrom San Francisco General Hospital's
HIV clinic (Ward 86), and technology design/development
experts (the Information Services Unit) from UCSF. We
received funding from the UCSF Center for AIDS Research
(grant number P30 A1027763) to design and develop PrEP-Rx
and received approval from the UCSF Institutional Review
Board to conduct our pilot study.

Description of the Pre-Exposure Prophylaxis
Optimization Intervention

PrEP-Rx was created using a Salesforce backend, with the
potentia to integrate with electronic health record (EHR) for
laboratory values and demographic data, and a Qualtrics survey
was used to assess risk among potential PrEP users (Figure 1).
The hypothetical clinic workflow (Figure 2) demonstrated the
need for 3 man components. (1) a mechanism to
comprehensively assess HIV risk for individuals of all genders
and HIV risk factors; (2) automated reminders for upcoming
and overdue laboratory monitoring and follow-up visitsto assess
adherence and adverse effects and to perform risk reduction
counseling; and (3) a website with PrEP educational material
(eg, guidelines, publications, conference proceedings) for the
ongoing education and training of HCPs.
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Figure 1. Architecture of PrEP-RX.
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Figure 2. Hypothetical Clinic Work Flow.
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A risk assessment questionnaire was created by Drs Saberi and
Scott using available published data to capture an individual's
risk profile. The CDC risk index [36] was used for men who
have sex with men (MSM). With input from behavioral risk
assessment experts at the UCSF Transgender Centers of
Excellence and CAPS, we modified this assessment to include
questions specific for transgender men and women. Next, using
data from the CDC guidelines, we added risk assessment
questions for heterosexual men and women [29], and with
information from a publication by Smith et al [37], we added
guestionsregarding injection drug use (IDU) risk. In the absence
of auniform rating scale for MSM, IDU, and heterosexual sex,
we modified this tool to include 3 tiers of risk: (1) low, (2)
medium, and (3) high (Table 1). The CAPS Community
Advisory Board reviewed all questions for clarity and cultural
appropriateness. We programed this questionnaire into Qualtrics
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and integrated the responses with the Sal esforce database (Figure
1).

The provider dashboard is a method of summarizing patients
pertinent information (ie, HIV risk category, prior PrEP use,
and laboratory data) in one simple format for the HCP (Figure
3). Thisdashboard consists of 4 components (in separate boxes)
for each patient: (1) demographics (including patient’s name,
medical record number, date of birth, and telephone number);
(2) PrEPtimeling(s) (summary of current and prior PrEP periods
of use, including dates of initial PrEP appointment, follow-up
appointments, laboratory visits, and reasons for prior PrEP
discontinuations, if applicable); (3) risk categories (summary
of risk based on the risk assessment questionnaire and the risk
assessment category); and (4) laboratory datarequired for PrEP
initiation (including the last 2 laboratory results on file). The
HCP can type anotein the PrEP Timeline and Risk sectionsto
reference in future follow-up visits.
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Table 1. Threetiersof HIV risk in PrEP Rx.

Risk Men who have sex with men Injection drug use Heterosexual sex
High risk 1. Age 18-28 years 1. Age <30years 1. 10opposite-sex sex partnersin the past
2. 10 male sex partnersin the past 6 2. If NOT in methadone maintenance 6 months
months program in the last 6 months 2. (For men only) Any sex without a
3. Any receptive anal sex with aman 3. If compositeinjection score (inject condom with awoman at high risk for
without a condom heroin, inject cocaine, share cooker, HIV (eg, IDU?) or HIV+or HIV status
4. >1HIV+orHIV statusunknown male share needles, visit shooting gallery) unknown
partner in the past 6 months >1 - 3. (For women only) Any sex without a
5. Any commercia sex work inthepast 4. If 2 or more medium-risk factors condom with a partner at high risk for
6 months o HIV (eg, IDU or bisexual male) or
6. Any sexualy transmitted infection HIV+ or HIV status unknown
7. If 2 or more medium-risk factors 4. Any commercial sex work in the past
6 months
5. If 2 or more medium-risk factors
Mediumrisk 1. Age: 29-40 years 1. Age 30-39years 1. 6-10 opposite-sex sex partnersin the
2. If compositeinjection score (inject 2. 6-10male partnersin the past 6 months past 6 months
heroin, inject cocaine, share cooker, 2. Any sexually transmitted infection
share needles, visit shooting gallery)
=1
3. 1HIV+or HIV status unknown male
partner in the past 6 months
4.  Use of methamphetamine in the past
6 months
5. >linsertiveanal sex without acondom
with aman who was HIV+ or HIV
status unknown unknown
6. Heavy acohol use (5-7 days aweek
and drinks per day >4 or 1-7 days per
week and =6 drinks per day)
7. Useof cocaine/crack or poppers
Low risk Everyone else Everyone else Everyone else
8 DU: injection drug use.
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Figure 3. Provider Dashboard.
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The PrEP coordinator is responsible for supporting both HCPs
and patients in this intervention. The PrEP coordinator enters
the patient’s medical record number into PrEP-Rx, which pulls
demographic information and |aboratory data from the clinic's
EHR (Figure 1). During the patient’s visit with the PrEP
coordinator, he/she is handed a tablet to respond to the risk
assessment questionnaire. On the basis of the patient’s
responses, HIV risk categories are generated and displayed on
the provider dashboard, along with the patient’s demographics,
laboratory data, and current and/or prior PrEP history (ie, PrEP
timeline). The patient then attends an appointment with the HCP
where they can discuss the patient’s risk and laboratory test
results, desire to initiate PrEP (which can be recorded in the
notes section of the provider dashboard), and any questions or
concerns about PrEP. On the basis of the PrEP prescription date,
PrEP-Rx auto-generates alist of dates for follow-up laboratory
tests and appointments based on CDC guidelines. As a result,
the PrEP coordinator receives notifications via emails about
upcoming or past due visits, alowing her/him to notify the
patient and mark these tasks as “done” upon completion.

Finally, to create a system for the ongoing education of HCPs,
we created the PrEP-Rx website to host the PrEP knowledge
base. The purpose of the knowledge base is to provide access
to the most recent publications, ongoing PrEP research, and
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conference proceedings. All components of PrEP-Rx are built
in an environment that is compliant with the Health Insurance
Portability and Accountability Act and meet the highest level
of security requirements.

Pilot Study

We conducted a 1-month pilot study to evaluate the feasibility,
acceptability, and usability of PrEP-OI at a publicly funded
safety-net clinic in San Francisco offering PrEP. Feasibility was
evaluated based on HCPs' ability to log in to PrEP-Rx and use
it as needed (based on Google Analytics). The acceptability of
PrEP-Rx was assessed in one-on-one formative qualitative
interviews with providers who had used PrEP-Rx for 1 month
aong with PrEP coordination. The main goa of these formative
interviews was for providers to give feedback and to assist us
in optimizing PrEP-Rx through our iterative design. Questions
included the following: (1) experiences with PrEP-Rx
(ease/difficulty with initial login and navigation, glitches, and
opinions on its interface), (2) how it may have impacted the
HCP's knowledge and ahility to prescribe PrEP, (3) experience
with the PrEP coordinator, (4) what aspects of PrEP-OI HCPs
found favorable and unfavorable, (5) how thisintervention can
be further streamlined to fit within their workflow, (6) whether
they would recommend this intervention to their peers, and (7)
whether they would consider continuing to useit in their clinical
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practice. Usability was evaluated based on a modified System
Usability Scale [38], which evaluates the HCP's desire to use
PrEP-Rx, complexity/ease of use, need for technical support,
confidence with use, and speed of learning to use PrEP-Rx.
Items are scored on ascale of 1-5 (strongly disagreeto strongly
agree) and summed to provide an overall score ranging from 0
to 100.

Formative qualitative interviews were audio-recorded,
transcribed verbatim, and summarized by the first author. Broad
themes were then identified and entered into a matrix using
Microsoft Excel where columns and rows represented themes
and participants, respectively, to facilitate data analysis and the
identification of patternsin the distribution of themes[39]. The
first author categorized each interview using this matrix, and
themes were discussed with the second, third, and last authors.
On the basis of these discussions, modifications to the design
of PrEP-Rx were identified.

Results

A total of 6 HCPs gave us feedback on their experience with
PrEP-OI after 1 month of use in December 2016. HCPs were
physicians 83% (5/6) and nurse practitioners 17% (1/6), female
67% (4/6), white 50% (3/6), working in an HIV clinic 100%
6/6), with amean of 13 years (range 4-17 years) of experience
providing care for individuals living with HIV. Approximately
67% (4/6) and 33% (2/6) provided HIV care for 20-49 and
greater than or equal to 50 patientsliving with HIV, respectively.
Of the HCPs, 2 (33%) did not have an active PrEP patient at
the time of the interview, 3 (50%) were providing PrEP to 1-9
patients, and 1 (17%) was providing PrEP to 10-19 patients.

Using the System Usability Scale, HCPs gave PrEP-Rx a score
of 94.6 (standard deviation 6.4). This meant that they strongly
agreed that they (1) would like to use PrEP-RX, (2) thought it
was easy to use and did not need to learn a lot before getting
started, (3) found the functions well integrated and consistent
with the goals of the project, and (4) felt confident using
PrEP-Rx without technical support.

The initial meeting with each HCP to describe the purpose of
PrEP-RX, to ensure ability to log in, and to answer any questions
took approximately 20 min. All HCPs stated that their initial
log in was easy and fast and that the use of a single sign-on
service made it easy for them to log in without needing to
remember an additional username and password. Of the
providers, 1 had difficulty with initial log in due to the use of
an old Web browser version. On the basis of Google Analytics,
during the 1 month of use, users had 74 PrEP-Rx sessions, and
the average session duration was 6:08 minutes. None of the
users contacted us during the 1 month of the pilot about inability
tologin, glitches, or problems accessing their dashboard.

In one-on-one formative qualitative interviews, HCPs discussed
barriers that they had experienced in providing PrEP and gave
constructive feedback on improvements to PrEP-Rx. Barriers
were categorized into patient-, system-, and societal-level and
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summarized in Table 2. HCPs identified the biggest challenge
as missed medical visits by patients on PrEP.

HCPs stated that the PrEP-Rx tool is easy to use (HCPs #1, #2,
and #3), “clean” (HCPs #1 and #3), “intuitive” (HCP #3),
“soothing” (HCP #6), and organized using “ boxes so you know
where to look for stuff” (HCP #1).

...clean, clear, organized in a manner which | expect
to see things, not a lot of wasted space... [HCP #3]

They liked the simple look of PrEP-RX, stating “I dislike
websites that are too dick” (HCP #2).

HCPs unanimously reported that PrEP-Rx has the potential to
improvetheir level of information regarding PrEP, capacity for
PrEP provision, and/or motivation to prescribe PrEP. Table 3
summarizes HCPS' statements of the areas that PrEP-OI could
impact.

HCPs requested the following modifications to PrEP-Rx: (1)
in the Demographics section, the addition of patient’s email
address and a demographics notes section; (2) in the PrEP
Timeline section, addition of the date that the PrEP prescription
waswritten (if different from theinitial PrEP appointment); (3)
inthe Laboratory section, the permanent display of the baseline
laboratory values (ie, before PrEP initiation), information about
laboratory normal ranges or cutoffs for PrEP prescription, and
alaboratory notes section; (4) in the Risk Assessment section,
addition of guidance around PrEP medication dosing frequency
and number of refills to prescribe upon PrEP initiation and
availability of the risk assessment questionnaire in Spanish; (5)
on the PrEP-Rx website, addition of pivotal PrEP studies and
educational handouts or information that the HCP can give to
patients to answer questions (eg, what is PrEP and why is it
being prescribed, how is PrEP taken, what to do in case of
intolerance, and who to call in case of emergencies); and (6)
addition of a new section to track PrEP adherence and
persistence.

None of the HCPs had any major concernsregarding the privacy
and security of the data; all wanted to continue using PrEP-RX,
and would recommend it to other HCPs and for use in other
countries.

| would loveto have more opportunity to useit...things
like thiswill help us overcome a lot of limitationsin
our current system, so I'd love to continue using it.
[HCP #6]

I've been thinking in terms of PrEP roll out in places
where Internet access is challenging...so there's so
much happening in terms of more countries approving
PrEP, like Kenya and South Africa. If you think of,
interms of clinicsthat are already so over-burdened,
and what can be helpful for providers, eveniif it'sa
lay health worker who isasking questions on a tablet
so by the time they get to the provider...I can see it
being trandlatable on a tablet in other countries.
[HCP #6]
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Table 2. Barriersto the provision of pre-exposure prophylaxis as identified by health care providers.

Category and subcategory

Example quotes

Patient-specific

Lack of PrEP?information or misinformation, espe-
cialy in monolingual Spanish-speaking patientsor
immigrants

Patients less concerned about risk of HIV acquisi-
tion dueto being in along-term partnership without
HIV transmission from seropositive partners

PrEP nonadherence, nonpersistence, and loss-to-
follow-up possibly due to mental health issues,
substance use, food insecurity, or homel essness

System-specific

Fractionated medical coverage, especidly in those
on Medi-Cal and with younger patients

HCPs not addressing PrEP or HIV risk

Ability to identify and engage people at high risk
for HIV acquisition

Delay in getting laboratory results before PrEP
initiation

Societal-specific

Stigma associated with being on medications for
HIV

Uptake in mono-lingual Spanish-speaking patientsis very low. It's a hard concept to grasp
intermsof: “if I'mnot sick, why should | take a pill ?” [HCPb#l]

...for other partners of patients of mine, who have chosen not to start, there is some feeling
of perhaps being at lower risk because of long-term partnerships and no transmission so
far either through suppressed viral load, condoms, or both... [HCP #6]

...potential PrEP clients are on the highly vulnerable end of the spectrum. Several of them
who were scheduled to see me for PrEP evaluation never showed up and a number, who
showed up for the first visit, never came back for follow-up. [HCP #2]

...getting themin to their second visit, one-month visit and three-month visit is challenging.
They arefirst eager but then follow-up is problematic. It may be due to substance use. [HCP
#4]

We have a lot of unknowns...\We have a |ot challenges from an operational public health
stand point like how do we keep people accessing PrEP regardless of where they are. Every
door should be right door, so people don't lose access to PrEP. [HCP #3]

So, if someone has insurance, they have to renew it, particularly if they have Medi-Cal, |
believe every 6 months. So, they often will receive a letter and if they don't respond to that
|etter, they're just dropped. So, they don’t really realize what has happened before it’s too
late. Some pharmacists are great and they' Il figure out a bridge while we figure out the in-
surance, but in many cases people will go without PrEP for weeks to months while wefigure
out a way to get the insurance back up. So, there's the hassle factor of reinitiating PrEP
that for a lot of peopleisabig barrier. [HCP #3]

..ifyou'reaprovidersin a primary care center or another clinic, do they address PrEP with
their patients? and | think not in many cases...some of themdon’t know about it, even though
it's been available...it's one more thing you need to deal with and when you have a lot of
things on your plate and you only have 15 minutes in many cases, you're going to pick the
things you're responsible for: the high blood pressure and diabetes...how many primary
care providers actually ask their patients if they're sexually active, have a sexual part-
ner...there’salot of assumptions made and, unfortunately, it'sa topic that if the patient does
not bring up, the provider thinks everything is okay... [HCP #1]

Thefirst, | supposed, is getting people in for PrEP...identifying people at risk and actually
getting theminto clinic. [HCP #4]

| will say that it'svery rare for someone to have tested before they come even though they’ ve
usually been given lab orders...but they rarely comein before their first meeting with me...so
thereisoften adelay, so I'll say: “...we'll call you in a day or two...and we'll send in the
prescription if everything islooking good.” So...there's a delay and we have to go chasing
them...Usually it's okay but it would be much more satisfying if we could give them the
prescription knowing their results...ideally, they’d do labs in advance and be able to start
if everything looks appropriate... [HCP #4]

...this woman who couldn’t get PrEP, some of it was because of stigma and also concern
for, “ Is this medicine for anything other than HIV if | go to the pharmacy and pick it up?”
[HCP #6]

3PrEP: pre-exposure prophylaxis.
PHCPs: hedlth care providers.
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Table 3. Potential impacts of the pre-exposure prophylaxis (PrEP) Optimization Intervention on the provision of PrEP.

Intervention component and impact on PrEP prescribing  EXample quotes

PrEP-Rx

Knowledge base providing quick references and
information related to PrEP

..it streamlines all the important elements that you' d want to know for a discussion with the
patient. It laysout things clearly so it's easy to see all thethingsin follow-up. Timeline gives
a summary and walks you through the steps and islaid out in a structured way. [HCP #3]

Ability to provide all necessary datafor all patients
on PrEP in 1 comprehensive streamlined format,

...being able to look at the information on risk and timeline and having patientsteed up, is
very helpful and so much easier than current HER...it makes me so much more effective as

resulting inincreased ease of PrEP prescription and
being more effective

Allowing for the PrEP coordinator to function more
effectively

a provider of PrEP. [HCP #4]

The survey goes into so much detail that would take a really long time as a provider to go
into and it would be unlikely to get into this exact level of detail without a fairly involved

visit especially for someone you' re meeting for thefirst time...\e're always focused on time
as providers, so overcoming that hurdle of how many different screensdo | need to click
through to figure out...all their labs, trying to have all their follow-up, and really just the
survey being so detailed. That would overcome a lot of the energy to do thisin a reasonable
amount of time for the provider and the patient. [HCP #6]

PrEP coor dinator

Increasing patient engagement in health care and
retention

Improving communication between health care
providers and patients

PrEP Rx + PrEP coordinator

Helping keep patients healthy by improving moni-
toring and follow-up

[the PrEP coordinator] isthe“ glue” asfar as getting the person in and encouraging them
to comein...it is undoable without [the PrEP coordinator]. [HCP #4]

...having multiple touch points for the patient can be really helpful...the more likely you are
to get someone engaged and sustained... [HCP #6]

...it motivates in as much asit’s linked to the patient. Because for providers that’s where
our motivation is: to keep our patients healthy and happy...| think that thinking about how

thisis helping my patients and how thisis helping reduce their HIV risk, is a motivation for

me... [HCP #3]

Reducing loss to follow-up

It makes me capable and motivates me because | know my patients are getting good care

and know when my patients have fallen out of care. [HCP #4]

3PrEP: pre-exposure prophylaxis.

Discussion

We created the PrEP-OI, which includesaclinical staff member
supporting HCPs (ie, the PrEP coordinator) and an easy-to-use
Web-based tool (ie, PrEP-RXx), with guidance from HCPs. We
then conducted a pilot study to examine the feasibility and
acceptability of this intervention among 6 HCPs prescribing
PrEPwith varying levels of PrEP experience. Theresults of our
pilot study reveal that thisintervention isfeasible to implement
in clinical settings, and acceptable among HCPs regardless of
their level of PrEP experience. Overall, HCPsidentified severa
system-level barriersto PrEP provision (eg, HCPs not addressing
HIV risk in routine practice, identification and engagement of
people at high risk for HIV acquisition, and insurance
navigation), many of which can be addressed with PrEP-OI.
Additionally, the intervention was noted to improve HCPS
PrEP knowledge and information and increase ease of PrEP
prescription, and deemed likely to increase patient engagement
and retention in care, improve communication between HCPs
and patients, and improve quality of PrEP monitoring.

HCPsrated PrEP-Rx highly on the System Usability Scale and
had favorable reviews of itslook, feel, and functionality. There
were no major privacy concerns, and all HCPs wanted to
continueitsuseintheir clinical practice. HCPsrequested several
additions to the Demographics, PrEP Timeline, Risk

http://formative.,jmir.org/2018/1/e2/

Assessment, and Laboratory sections, as well as a new section
on PrEP adherence and additional information for patients and
HCPs on the PrEP-Rx website.

Our intervention was pilot-tested in aclinic that employs panel
management strategies. Panel management is defined as a “ set
of tools and processes for population care that are applied
systematically at the level of a primary care panel” [40,41]. It
is an approach to ensure that patients are up-to-date on their
care and can receive additional support if required. Panel
management can involve clinical support staff using chronic
disease registries, EHRs, and other data-reporting tools to
identify missed opportunities for disease prevention and
treatment. These support staff are the liaison between the HCP
and the patient and communi cate and reinforce recommendations
from HCPs or guidelines to the patient. Panel management
strategies have been used in many settings to improve rates of
vaccination, bone density screening for the elderly, hypertension
treatment, and so on [42,43]. Successful panel management
programs employ computerized clinical support toolsto provide
relevant care reminders, data registries, and performance
feedback [44]. These electronic clinical tools are associated
with improved health care management [45]. In our study, we
leverage panel management strategiesincluding astaff member
(ie, PrEP coordinator) and aclinical support tool (ie, PrEP-Rx)
to serve a goal of enhancing PrEP initiation and appropriate
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monitoring and follow-up. To our knowledge, this is the first
study examining these strategiesin the setting of HIV PrEP.

The development of PrEP-OI highlightstheimportance of joint
efforts between academia, industry, and community partners.
Using the framework of the PrEP care continuum [35], we chose
to focus on the role of the HCP in being educated about PrEP,
screening for high-risk behaviors, prescribing PrEP, and
conducting ongoing monitoring and follow-up with the help of
the PrEP coordinator. The PrEP coordinator is responsible for
verifying patients' insurance and eligibility status, scheduling
appointments, evaluating HIV risk using the risk assessment
guestionnaire, following up with patients, and conducting
medi cation and adherence counseling. PrEP-Rx isan electronic
tool that provides education for HCPs, allowsfor the assessment
of HIV risk in acomprehensive manner, tracks monitoring and
follow-up visits, and summarizes details related to HIV risk,
pertinent laboratory results, and patients' current and/or prior
PrEP use.

Limitations of our study include a small sample of HCPs at a
clinic in a single geographic region over a short timeframe.
Clinicians in this clinic were HIV specialists and received
support from the PrEP coordinator. Therefore, our results may
not be generalizable to other cities or clinics. A randomized
trial of several primary care clinics in the San Francisco Bay
Area to examine PrEP uptake and persistence over longer
periods of time with this PrEP intervention isin progress.

PrEP-OI, including a PrEP coordinator and PrEP-RX, has the
potential to enhance PrEP uptake, adherence, and persistence
along the PrEP care continuum [35] and improve HCPS
knowledge and prescribing practices. Studies have highlighted
the cost-effectiveness of PrEP in target populations [46-48];
however, given the high upfront costs, PrEP scale-up may not
be feasible in many settings. Additionally, despite an increase
in PrEP uptake in San Francisco, most recent data indicate that

Saberi et a

demand currently exceedsthe supply of providerswho prescribe
PrEP [49]. Therefore, the automation of risk assessment, risk
calculation, and reminders for monitoring and follow-up in
addition to the assistance of adesignated clinic staff to oversee
these efforts and assist with establishment of medical coverage
has the potential to reduce costs associated with clinician time
and clinic resources.

Dueto expanding access to Web-based and mobile technol ogies
for decision support, HCPs are increasingly using online
resources [50]. These technologies have been in the form of
remote monitoring technologies [51], computerized decision
support systems [52], and mHealth technologies (including
geographic information systems) [53]. Many studies have
reported providers acceptance of online and mobile
technologies and demonstrated promising results, such as
improved retention in care for their patients. Therefore,
providing support to HCPs is essential for effective PrEP
implementation as they are the supply link for those interested
ininitiating PrEP. PrEP-OI has the potential for improving the
efficiency and quality of this “supply” link by assisting HCPs
in prescribing PrEP.

As a next step, we will evaluate the efficacy of PrEP-OI to
increase PrEP prescriptions and PrEP persistence through a
stepped-wedge design among primary care clinics in San
Francisco. Given the need for efficient and targeted
identification of those at high risk for HIV acquisition,
establishment of medical coverage, standardized and
comprehensive HIV risk assessment, efficiency in HCP-patient
communication around HIV risk and PrEP use, and appropriate
monitoring and follow-up, the proposed PrEP-OI has the
potential to significantly enhance the HIV PrEP continuum of
care. If successful, our goal isto implement thisinterventionin
other health systems, in settings outside of San Francisco, and
in international settings.

Acknowledgments

The authorswould like to thank Miranda Nordell, the UCSF School of Medicine Technology (SOM Tech) team (Jonathan Prugh,
Gustavo Rivero, and Ana Buenaventura), and all the health care providers who guided and assisted them with this intervention.
This research was supported by a grant from the National Institutes of Health, University of California San Francisco-Gladstone
Ingtitute of Virology & Immunology Center for AIDS Research (P30 Al1027763). PS received salary support from NIMH (K23

MH097649).

Conflictsof Interest
None declared.

References

1. Grant RM, LamaJr, Anderson PL, McMahan V, Liu AY, Vargas L, iPrEx Study Team. Preexposure chemoprophylaxis
for HIV prevention in men who have sex with men. N Engl J Med 2010 Dec 30;363(27):2587-2599 [FREE Full text] [doi:

10.1056/NEJM0a1011205] [Medline; 21091279]

2. Thigpen MC, Kebaabetswe PM, Paxton LA, Smith DK, Rose CE, Segolodi TM, TDF2 Study Group. Antiretroviral
preexposure prophylaxis for heterosexual HIV transmission in Botswana. N Engl JMed 2012 Aug 02;367(5):423-434.

[doi: 10.1056/NEJM0a1110711] [Medline: 22784038]

3. Baeten M, Donnell D, Ndase P, Mugo NR, Campbell JD, Wangisi J, Partners PrEP Study Team. Antiretrovira prophylaxis
for HIV prevention in heterosexual men and women. N Engl JMed 2012 Aug 02;367(5):399-410 [FREE Full text] [doi:

10.1056/NEJM0a1108524] [Medline; 22784037]

http://formative.,jmir.org/2018/1/e2/

JMIR Formativ Res 2018 | vol. 2 |iss. 1| €2 | p. 10
(page number not for citation purposes)


http://europepmc.org/abstract/MED/21091279
http://dx.doi.org/10.1056/NEJMoa1011205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21091279&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1110711
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22784038&dopt=Abstract
http://europepmc.org/abstract/MED/22784037
http://dx.doi.org/10.1056/NEJMoa1108524
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22784037&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Saberi et a

4,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ChoopanyaK, Martin M, Suntharasamai P, Sangkum U, Mock PA, Leethochawalit M, et al. Antiretroviral prophylaxisfor
HIV infection in injecting drug users in Bangkok, Thailand (the Bangkok Tenofovir Study): a randomised, double-blind,
placebo-controlled phase 3 trial. Lancet 2013 Jun 15;381(9883):2083-2090. [doi: 10.1016/S0140-6736(13)61127-7]
[Medline: 23769234]

Molina J, Capitant C, Spire B, Pialoux G, Cotte L, Charreau I, et a. On-demand preexposure prophylaxisin men at high
risk for HIV-1 infection. N Engl JMed 2015 Dec 3;373(23):2237-2246. [doi: 10.1056/NEJM0a1506273] [Medline:
26624850]

McCormack S, Dunn DT, Desai M, Dolling DI, Gafos M, Gilson R, et al. Pre-exposure prophylaxisto prevent the acquisition
of HIV-1 infection (PROUD): effectiveness results from the pilot phase of a pragmatic open-label randomised trial. The
Lancet 2016 Jan;387(10013):53-60. [doi: 10.1016/S0140-6736(15)00056-2]

Baeten IM, Heffron R, Kidoguchi L, Mugo NR, Katabira E, Bukusi EA, Partners Demonstration Project Team. Integrated
delivery of antiretroviral treatment and pre-exposure prophylaxis to HIV-1-serodiscordant couples: a prospective
implementation study in Kenya and Uganda. PLoS Med 2016 Aug;13(8):€1002099 [FREE Full text] [doi:
10.1371/journal.pmed.1002099] [Medline: 27552090]

Hosek SG, Rudy B, Landovitz R, Kapogiannis B, Siberry G, Rutledge B, Adolescent Trials Network (ATN) for HIVAIDS
Interventions. An HIV preexposure prophylaxis demonstration project and safety study for young MSM. J Acquir Immune
Defic Syndr 2017 Jan 01;74(1):21-29. [doi: 10.1097/QA1.0000000000001179] [Medline: 27632233]

Liu AY, Cohen SE, Vittinghoff E, Anderson PL, Doblecki-Lewis S, Bacon O, et al. Preexposure prophylaxis for HIV
infection integrated with municipal - and community-based sexual health services. JAMA Intern Med 2016 Jan;176(1):75-84
[FREE Full text] [doi: 10.1001/jamainternmed.2015.4683] [Medline: 26571482]

Krakower D, Ware N, Mitty JA, Maloney K, Mayer KH. HIV providers' perceived barriers and facilitators to implementing
pre-exposure prophylaxisin care settings: a qualitative study. AIDS Behav 2014 Sep;18(9):1712-1721 [FREE Full text]
[doi: 10.1007/s10461-014-0839-3] [Medline: 24965676]

Krakower DS, Mayer KH. Pre-exposure prophylaxis to prevent HIV infection: current status, future opportunities and
challenges. Drugs 2015 Feb;75(3):243-251 [FREE Full text] [doi: 10.1007/s40265-015-0355-4] [Medline: 25673022]
KarrisMY, Beekmann SE, Mehta SR, Anderson CM, Polgreen PM. Are we prepped for preexposure prophylaxis (PrEP)?
provider opinions on the real-world use of PrEP in the United States and Canada. Clin Infect Dis 2014 Mar;58(5):704-712
[EREE Full text] [doi: 10.1093/cid/cit796] [Medline: 24319083]

MeraR, McCallister S, Palmer B, Mayer G, Magnuson D, Rawlings K. Truvada (TVD) for HIV pre-exposure prophylaxis
(PrEP) utilization in the United States (2013-2015). 2016 Presented at: International AIDS Conference; 2016; Durban,
South Africa.

Smith D, Van HM, Wolitski R, Stryker J, Hall H, Prejean J, et al. CDC. 2015. Vital signs: estimated percentages and
numbers of adults with indications for preexposure prophylaxis to prevent HIV acquisition — United States, 2015 URL :
https.//www.cdc.gov/mmwr/preview/mmwrhtml/mm6446a4.htm [accessed 2017-12-14] [WebCite Cache ID 6VvhNNVY 1U]
Blumenthal J, Jain S, Krakower D, Sun X, Young J, Mayer K, CCTG 598 Team. Knowledge is power! increased provider
knowledge scores regarding pre-exposure prophylaxis (PrEP) are associated with higher rates of PrEP prescription and
future intent to prescribe PrEP. AIDS Behav 2015 May;19(5):802-810 [FREE Full text] [doi: 10.1007/s10461-015-0996-7]
[Medline: 25616837]

Krakower DS, Mayer KH. Therole of healthcare providersin theroll out of preexposure prophylaxis. Curr Opin HIV AIDS
2016 Jan;11(1):41-48 [FREE Full text] [doi: 10.1097/COH.0000000000000206] [Medline: 26417953]

Seidman D, Carlson K, Weber S, Witt J, Kelly PJ. United States family planning providers knowledge of and attitudes
towards preexposure prophylaxis for HIV prevention: a national survey. Contraception 2016 May;93(5):463-469. [doi:
10.1016/j.contraception.2015.12.018] [Medline: 26772906]

Scholl E. Improving outpatient implementation of preexposure prophylaxisin men who have sex with men. JAm Assoc
Nurse Pract 2016 Aug;28(8):446-452. [doi: 10.1002/2327-6924.12344] [Medline: 26814031]

Mimiaga MJ, White JM, Krakower DS, Biello KB, Mayer KH. Suboptimal awareness and comprehension of published
preexposure prophylaxis efficacy results among physicians in Massachusetts. AIDS Care 2014;26(6):684-693 [ EREE Full
text] [doi: 10.1080/09540121.2013.845289] [Medline: 24116985]

White M, Mimiaga MJ, Krakower DS, Mayer KH. Evolution of Massachusetts physician attitudes, knowledge, and
experience regarding the use of antiretroviralsfor HIV prevention. AIDS Patient Care STDS 2012 Jul;26(7):395-405 [FREE
Full text] [doi: 10.1089/apc.2012.0030] [Medline: 22694239]

Punyacharoensin N, Edmunds WJ, De Angelis D, Delpech V, Hart G, Elford J, et al. Effect of pre-exposure prophylaxis
and combination HIV prevention for men who have sex with men in the UK: a mathematical modelling study. The Lancet
HIV 2016 Feb;3(2):e94-e104. [doi: 10.1016/S2352-3018(15)00056-9]

Zielinski M, Leung S, Akkaya-Hocagil T, Rowe K, Ortega-Peluso C, Smith L. Correlates of routine HIV testing practices:
asurvey of New York State primary care physicians, 2011. JAcquir Immune Defic Syndr 2015 Jan 01;68 Suppl 1:S21-S29.
[doi: 10.1097/QA1.0000000000000392] [Medline: 25545490]

http://formative.jmir.org/2018/1/e2/ JMIR Formativ Res 2018 | vol. 2 |iss. 1] €2 | p. 11

(page number not for citation purposes)


http://dx.doi.org/10.1016/S0140-6736(13)61127-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23769234&dopt=Abstract
http://dx.doi.org/10.1056/NEJMoa1506273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26624850&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(15)00056-2
http://dx.plos.org/10.1371/journal.pmed.1002099
http://dx.doi.org/10.1371/journal.pmed.1002099
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27552090&dopt=Abstract
http://dx.doi.org/10.1097/QAI.0000000000001179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27632233&dopt=Abstract
http://europepmc.org/abstract/MED/26571482
http://dx.doi.org/10.1001/jamainternmed.2015.4683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26571482&dopt=Abstract
http://europepmc.org/abstract/MED/24965676
http://dx.doi.org/10.1007/s10461-014-0839-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24965676&dopt=Abstract
http://europepmc.org/abstract/MED/25673022
http://dx.doi.org/10.1007/s40265-015-0355-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25673022&dopt=Abstract
http://europepmc.org/abstract/MED/24319083
http://dx.doi.org/10.1093/cid/cit796
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24319083&dopt=Abstract
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6446a4.htm
http://www.webcitation.org/

                                            6vhNNVY1U
http://europepmc.org/abstract/MED/25616837
http://dx.doi.org/10.1007/s10461-015-0996-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25616837&dopt=Abstract
http://europepmc.org/abstract/MED/26417953
http://dx.doi.org/10.1097/COH.0000000000000206
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26417953&dopt=Abstract
http://dx.doi.org/10.1016/j.contraception.2015.12.018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26772906&dopt=Abstract
http://dx.doi.org/10.1002/2327-6924.12344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26814031&dopt=Abstract
http://europepmc.org/abstract/MED/24116985
http://europepmc.org/abstract/MED/24116985
http://dx.doi.org/10.1080/09540121.2013.845289
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24116985&dopt=Abstract
http://europepmc.org/abstract/MED/22694239
http://europepmc.org/abstract/MED/22694239
http://dx.doi.org/10.1089/apc.2012.0030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22694239&dopt=Abstract
http://dx.doi.org/10.1016/S2352-3018(15)00056-9
http://dx.doi.org/10.1097/QAI.0000000000000392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25545490&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Saberi et a

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

Myers JJ, Koester KA, Dufour MK. Barriers and facilitators to enhancing HIV testing in publicly funded primary care
clinics: findingsfrom San Francisco. AIDS Educ Prev 2011 Jun;23(3 Suppl):84-95. [doi: 10.1521/aeap.2011.23.3 supp.84]
[Medline: 21689039]

Sharma M, Wilton J, Senn H, Fowler S, Tan DHS. Preparing for PrEP: perceptions and readiness of canadian physicians
for the implementation of HIV pre-exposure prophylaxis. PLoS One 2014;9(8):€105283 [FREE Full text] [doi:
10.1371/journal .pone.0105283] [Medline: 25133648]

Tripathi A, Ogbuanu C, Monger M, Gibson JJ, Duffus WA.. Preexposure prophylaxisfor HIV infection: healthcare providers
knowledge, perception, and willingness to adopt future implementation in the southern US. South Med J 2012
Apr;105(4):199-206. [doi: 10.1097/SMJ.0b013e31824f1alb] [Medline: 22475669]

Tellalian D, Maznavi K, Bredeek UF, Hardy WD. Pre-exposure prophylaxis (PrEP) for HIV infection: results of a survey
of HIV healthcare providers evaluating their knowledge, attitudes, and prescribing practices. AIDS Patient Care STDS
2013 Oct;27(10):553-559. [doi: 10.1089/apc.2013.0173] [Medline: 24053478]

Senn H, Wilton J, Sharma M, Fowler S, Tan DH. Knowledge of and opinions on HIV preexposure prophylaxis among
front-line service providers at Canadian AIDS service organizations. AIDS Res Hum Retroviruses 2013 Sep;29(9):1183-1189
[FREE Full text] [doi: 10.1089/aid.2013.0090] [Medline: 23731254]

Shaeer K, Sherman E, Shafiq S, Hardigan P. Exploratory survey of Florida pharmacists experience, knowledge, and
perception of HIV pre-exposure prophylaxis. JAm Pharm Assoc (2003) 2014;54(6):610-617. [doi:
10.1331/JAPhA.2014.14014] [Medline: 25343624]

Smith DK, Koenig LJ, Martin M, Mansergh G, Heneine W, Ethridge S, et a. US Public Health Service. 2014. Preexposure
prophylaxis for the prevention of HIV infection in the United States - 2014 clinical practice guideline URL: https://www.
cdc.gov/hiv/pdf/prepguidelines2014.pdf [accessed 2017-12-14] [WebCite Cache ID 6vhNnBbhq]

Centers for Disease Control Prevention (CDC). Interim guidance: preexposure prophylaxis for the prevention of HIV
infection in men who have sex with men. MMWR Morb Mortal Wkly Rep 2011 Jan 28;60(3):65-68 [FREE Full text]
[Medline: 21270743]

Smith D, Thigpen M, Nesheim S, Lampe M, Paxton L, Samandari T. CDC. 2012. Interim guidance for clinicians considering
the use of preexposure prophylaxis for the prevention of HIV infection in heterosexually active adults URL: https://www.
cdc.gov/mmwr/preview/mmwrhtml/mm6131a2.htm [accessed 2017-12-22] [WebCite Cache ID 6vtfvz7od]

Smith D, Martin M, Lansky A, Mermin J, ChoopanyaK. CDC. 2013. Updateto interim guidance for preexposure prophylaxis
(PrEP) for the prevention of HIV infection: PrEP for injecting drug users URL : https://www.cdc.gov/mmwr/preview/
mmwrhtml/mm6223a2.htm [accessed 2017-12-14] [WebCite Cache ID 6vhOEtgli]

Kirk MD, Pires SM, Black RE, Caipo M, Crump JA, Devleesschauwer B, et al. Correction: world health organization
estimates of the global and regional disease burden of 22 foodborne bacterial, protozoal, and viral diseases, 2010: a data
synthesis. PLoS Med 2015 Dec;12(12):€1001940 [EREE Full text] [doi: 10.1371/journal.pmed.1001940] [Medline:
26701262]

LiuA, Cohen S, Follanshbee S, Cohan D, Weber S, Sachdev D, et al. Early experiencesimplementing pre-exposure prophylaxis
(PrEP) for HIV prevention in San Francisco. PLoS Med 2014 Mar;11(3):€1001613 [FREE Full text] [doi:
10.1371/journal.pmed.1001613] [Medline: 24595035]

Kelley CF, Kahle E, Siegler A, Sanchez T, Del RC, Sullivan PS, et al. Applying a PrEP continuum of care for men who
have sex with men in Atlanta, Georgia. Clin Infect Dis 2015 Nov 15;61(10):1590-1597. [doi: 10.1093/cid/civ664] [Medline:
26270691]

US Public Health Service. 2014. Preexposure prophylaxis for the prevention of HIV infection in the United States ? 2014
clinical providers? supplement URL : https://www.cdc.gov/hiv/pdf/prepprovidersupplement2014.pdf [accessed 2017-12-14)]
[WebCite Cache ID 6vhOL 9PEmM]

Smith DK, Pan Y, Rose CE, Pals SL, Mehta SH, Kirk GD, et a. A brief screening tool to assess the risk of contracting
HIV infection among active injection drug users. J Addict Med 2015;9(3):226-232 [FREE Full text] [doi:

10.1097/A DM .0000000000000123] [Medline: 25961495]

Brooke J. Usahility. System usability scale (SUS) URL: https://www.usability.gov/how-to-and-tools/methods/
system-usability-scale.html [accessed 2017-11-03] [WebCite Cache ID 6uhnxgkke]

Miles M. Qualitative data analysisa methods sourcebook. Thousand Oaks, CA: Sage; 1994.

Neuwirth EE, Schmittdiel JA, Tallman K, Bellows J. Understanding panel management: acomparative study of an emerging
approach to population care. Perm J 2007;11(3):12-20 [FREE Full text] [Medline: 21461107]

Chen EH, Bodenheimer T. Improving population health through team-based panel management: comment on “electronic
medical record reminders and panel management to improve primary care of elderly patients’. Arch Intern Med 2011 Sep
26;171(17):1558-1559. [doi: 10.1001/archinternmed.2011.395] [Medline: 21949164]

Chuang E, Ganti V, Alvi A, Yandrapu H, Dalal M. Implementing panel management for hypertension in alow-income,
urban, primary care setting. J Prim Care Community Health 2014 Jan 01;5(1):61-66. [doi: 10.1177/2150131913516497]
[Medline: 24356533]

http://formative.jmir.org/2018/1/e2/ JMIR Formativ Res 2018 | vol. 2 |iss. 1| €2 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.1521/aeap.2011.23.3_supp.84
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21689039&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0105283
http://dx.doi.org/10.1371/journal.pone.0105283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25133648&dopt=Abstract
http://dx.doi.org/10.1097/SMJ.0b013e31824f1a1b
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22475669&dopt=Abstract
http://dx.doi.org/10.1089/apc.2013.0173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24053478&dopt=Abstract
http://europepmc.org/abstract/MED/23731254
http://dx.doi.org/10.1089/aid.2013.0090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23731254&dopt=Abstract
http://dx.doi.org/10.1331/JAPhA.2014.14014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25343624&dopt=Abstract
https://www.cdc.gov/hiv/pdf/prepguidelines2014.pdf
https://www.cdc.gov/hiv/pdf/prepguidelines2014.pdf
http://www.webcitation.org/

                                            6vhNnBbhq
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6003a1.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21270743&dopt=Abstract
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6131a2.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6131a2.htm
http://www.webcitation.org/

                                            6vtfvz7od
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6223a2.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm6223a2.htm
http://www.webcitation.org/

                                            6vhOEtgIi
http://dx.plos.org/10.1371/journal.pmed.1001940
http://dx.doi.org/10.1371/journal.pmed.1001940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26701262&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1001613
http://dx.doi.org/10.1371/journal.pmed.1001613
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24595035&dopt=Abstract
http://dx.doi.org/10.1093/cid/civ664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26270691&dopt=Abstract
https://www.cdc.gov/hiv/pdf/prepprovidersupplement2014.pdf
http://www.webcitation.org/

                                            6vhOL9PEm
http://europepmc.org/abstract/MED/25961495
http://dx.doi.org/10.1097/ADM.0000000000000123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25961495&dopt=Abstract
https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html
https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html
http://www.webcitation.org/

                                            6uhnxgkke
http://europepmc.org/abstract/MED/21461107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21461107&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2011.395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21949164&dopt=Abstract
http://dx.doi.org/10.1177/2150131913516497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24356533&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Saberi et a

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

Loo TS, DavisRB, Lipsitz LA, Irish J, Bates CK, Agarwal K, et a. Electronic medical record reminders and panel
management to improve primary care of elderly patients. Arch Intern Med 2011 Sep 26;171(17):1552-1558. [doi:
10.1001/archinternmed.2011.394] [Medline: 21949163]

Kaminetzky CP, Nelson KM. In the office and in-between: the role of panel management in primary care. J Gen Intern
Med 2015 Jul;30(7):876-877 [FREE Full text] [doi: 10.1007/s11606-015-3310-x] [Medline: 25851305]

Zhou Y'Y, Unitan R, Wang JJ, Garrido T, Chin HL, Turley MC, et al. Improving popul ation care with an integrated electronic
panel support tool. Popul Health Manag 2011 Feb;14(1):3-9 [FREE Full text] [doi: 10.1089/pop.2010.0001] [Medline:
20658943]

Kirk MD, Pires SM, Black RE, Caipo M, Crump JA, Devleesschauwer B, et al. Correction: world health organization
estimates of the global and regional disease burden of 22 foodborne bacterial, protozoal, and viral diseases, 2010: a data
synthesis. PLoS Med 2015 Dec;12(12):€1001940 [FREE Full text] [doi: 10.1371/journal.pmed.1001940] [Medline:
26701262]

Juusola JL, Brandeau ML, Owens DK, Bendavid E. The cost-effectiveness of preexposure prophylaxisfor HIV prevention
in the United States in men who have sex with men. Ann Intern Med 2012 Apr 17;156(8):541-550 [FREE Full text] [doi:
10.7326/0003-4819-156-8-201204170-00001] [Medline: 22508731]

Alistar SS, Owens DK, Brandeau ML. Effectiveness and cost effectiveness of oral pre-exposure prophylaxisin a portfolio
of prevention programs for injection drug usersin mixed HIV epidemics. PL0S One 2014;9(1):e86584 [FREE Full text]
[doi: 10.1371/journal.pone.0086584] [Medline: 24489747]

Grant R, Albert L, Hecht J, Buchbinder SP, Weber S, Crouch P, et al. Scale-up of preexposure prophylaxisin San Francisco
to impact HIV incidence. 2015 Presented at: Conference on Retroviruses and Opportunistic Infections; 2015; Seattle,
Washington.

Langhan ML, Riera A, Kurtz JC, Schaeffer P, Asnes AG. Implementation of newly adopted technology in acute care
settings: a qualitative analysis of clinical staff. JMed Eng Technol 2015 Jan;39(1):44-53 [FREE Full text] [doi:
10.3109/03091902.2014.973618] [Medline: 25367721]

DavisMM, Freeman M, Kaye J, Vuckovic N, Buckley DI. A systematic review of clinician and staff views on the
acceptability of incorporating remote monitoring technology into primary care. Telemed J E Health 2014 May;20(5):428-438
[FREE Full text] [doi: 10.1089/tm].2013.0166] [Medline: 24731239]

Main C, Moxham T, Wyatt JC, Kay J, Anderson R, Stein K. Computerised decision support systemsin order communication
for diagnostic, screening or monitoring test ordering: systematic reviews of the effects and cost-effectiveness of systems.
Health Technol Assess 2010 Oct;14(48):1-227 [FREE Full text] [doi: 10.3310/htal4480] [Medline: 21034668]

Nhavoto JA, Gronlund A. Mabile technologies and geographic information systems to improve health care systems: a
literature review. IMIR Mhealth Uhealth 2014;2(2):€21 [FREE Full text] [doi: 10.2196/mhealth.3216] [Medline: 25099368]

Abbreviations

CAPS: Center for AIDS Prevention Studies

CDC: US Centersfor Disease Control and Prevention
EHR: electronic health record

HCP: health care provider

IDU: injection drug use

MSM: men who have sex with men

PrEP: pre-exposure prophylaxis

PrEP-OI: PrEP Optimization Intervention

UCSF: University of California, San Francisco

Edited by G Eysenbach; submitted 01.08.17; peer-reviewed by M Kolber, DS Krakower; commentsto author 31.10.17; revised version
received 10.11.17; accepted 17.11.17; published 16.01.18

Please cite as.

Saberi P, Berrean B, Thomas S, Gandhi M, Scott H

A Smple Pre-Exposure Prophylaxis (PrEP) Optimization Intervention for Health Care Providers Prescribing PrEP: Pilot Study
JMIR Formativ Res 2018;2(1):e2

URL: http://formative.jmir.org/2018/1/e2/

doi: 10.2196/for mative.8623

PMID:

http://formative.jmir.org/2018/1/e2/ JMIR Formativ Res 2018 | vol. 2 |iss. 1| €2 | p. 13

RenderX

(page number not for citation purposes)


http://dx.doi.org/10.1001/archinternmed.2011.394
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21949163&dopt=Abstract
http://europepmc.org/abstract/MED/25851305
http://dx.doi.org/10.1007/s11606-015-3310-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25851305&dopt=Abstract
http://europepmc.org/abstract/MED/20658943
http://dx.doi.org/10.1089/pop.2010.0001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20658943&dopt=Abstract
http://dx.plos.org/10.1371/journal.pmed.1001940
http://dx.doi.org/10.1371/journal.pmed.1001940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26701262&dopt=Abstract
http://europepmc.org/abstract/MED/22508731
http://dx.doi.org/10.7326/0003-4819-156-8-201204170-00001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22508731&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0086584
http://dx.doi.org/10.1371/journal.pone.0086584
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24489747&dopt=Abstract
http://europepmc.org/abstract/MED/25367721
http://dx.doi.org/10.3109/03091902.2014.973618
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25367721&dopt=Abstract
http://europepmc.org/abstract/MED/24731239
http://dx.doi.org/10.1089/tmj.2013.0166
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24731239&dopt=Abstract
https://dx.doi.org/10.3310/hta14480
http://dx.doi.org/10.3310/hta14480
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21034668&dopt=Abstract
http://mhealth.jmir.org/2014/2/e21/
http://dx.doi.org/10.2196/mhealth.3216
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25099368&dopt=Abstract
http://formative.jmir.org/2018/1/e2/
http://dx.doi.org/10.2196/formative.8623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Saberi et a

©Parya Saberi, Beth Berrean, Sean Thomas, Monica Gandhi, Hyman Scott. Originally published in IMIR Formative Research
(http://formative,jmir.org), 16.01.2018. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Formative Research, is properly cited. The complete

bibliographic information, a link to the origina publication on http://formative.jmir.org, as well as this copyright and license
information must be included.

http://formative.jmir.org/2018/1/e2/ JMIR Formativ Res 2018 | vol. 2 |iss. 1| €2 | p. 14

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

