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Abstract
Pre-exposure prophylaxis (PrEP) is underused in the southern United States (US), a region with high HIV incidence. Clinical deci-
sion support (CDS) tools could increase PrEP prescriptions. We explored barriers to PrEP delivery and views of CDS tools to
identify refinements for implementation strategies for PrEP prescribing and PrEP CDS tools. We conducted focus groups with
health care providers from two federally qualified health centers in Alabama and analyzed the results using rapid qualitative meth-
ods. Barriers to PrEP included providers’ lack of training in PrEP, competing priorities and time constraints during clinical visits,
concerns about side effects, and intensive workload. We identified refinements to the planned implementation strategies to
address the barriers, including training all clinic staff in PrEP and having CDS PrEP alerts in electronic health records sent to
all staff. Development and deployment of CDS tools in collaboration with providers has potential to increase PrEP prescribing
in high-priority jurisdictions.
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Background
Despite comprising one third of the US population, the South
accounts for nearly half of all new HIV diagnoses, with the
highest infection rates occurring among Black residents.1,2

With nearly 700 new HIV diagnoses each year and more than
10% of new diagnoses in 2016–2017 in non-urban areas,3

Alabama is one of seven states that have been designated a
high-priority jurisdiction by the federal Ending the HIV
Epidemic (EHE) initiative.4 Although only 26% of Alabama’s
population is Black, 67% of newly diagnosed HIV cases are
Black, with adolescents and young Black men who have sex
with men (MSM) accounting for most of the new infections.5

Despite evidence that pre-exposure prophylaxis (PrEP) is up
to 99% effective for preventing HIV,6,7 PrEP use is lowest in
the South and, of the estimated 11,421 Alabamians with PrEP
indications, only 1513 (13%) received a PrEP prescription in
2018.8–15 There are large racial and ethnic disparities in PrEP
prescription in Alabama, as almost two-thirds of people pre-
scribed PrEP are White.14,16 The goal of the Alabama EHE
Plan is to achieve 50% coverage of PrEP by 2025, and achiev-
ing that goal will require novel and more effective implementa-
tion strategies to increase equitable PrEP prescribing.

Providers at community health centers care for populations
with high rates of new HIV infections and are well-positioned
for disseminating PrEP in the South.17 However, many
Southern providers do not routinely prescribe PrEP, in part
because of lack of training in identifying clients who are at
increased risk of HIV or because of an inaccurate belief that
few of their clients have indications for PrEP.18 Prediction
models using electronic health record (EHR) data can identify
clients who are at increased risk of HIV and thus likely to
benefit from PrEP.19,20 These models can be integrated into
EHR-based clinical decision support (CDS) tools to prompt
PrEP discussions and prescribing with the clients most likely
to benefit from PrEP use.

We initiated a project in 2019 to develop an EHR-based CDS
tool utilizing an HIV prediction model to improve PrEP delivery
at community health centers in Alabama. Integration of an HIV
prediction model into routine clinical practice can be optimized
by employing implementation strategies,21,22 which are
methods and techniques for enhancing adoption, implementa-
tion, and sustainability of evidence-based clinical programs,
practices, or policies.23 By testing implementation strategies,
researchers can generate evidence about the effectiveness of spe-
cific strategies.21–23 Our team previously identified three imple-
mentation strategies for PrEP and PrEP CDS tools, which
consisted of eliciting stakeholders’ perspectives on PrEP imple-
mentation, training providers on the CDS system, and imple-
menting the PrEP CDS system. The objectives of this study
were to identify barriers and facilitators for PrEP prescribing
and implementation of the CDS system and then use the findings
to identify refinements for the PrEP implementation strategies.
Addressing barriers to PrEP and the CDS tool identified by
local partners may improve the success of CDS tool implemen-
tation, which could in turn improve PrEP delivery.24

Methods

Ethical Review
All study procedures were reviewed and approved by the
University of Alabama at Birmingham Institutional Review
Board (#300004577-009). As focus groups were conducted vir-
tually and with clinic staff, participants reviewed an informed
consent sheet and provided oral consent to participate.

Study Setting
We recruited federally qualified health centers (FQHCs) in
Alabama that offer primary care services in underserved
areas. These centers provide HIV prevention services, including
PrEP prescribing, and use an EHR platform that can integrate
electronic CDS tools. Three FQHCs were approached and
two agreed to participate in this study. Both participating
FQHCs serve urban residents, as well as individuals in the sur-
rounding suburban and rural areas, with over 80% of their
clients at or below the Federal poverty line and 51–58% of
their clients identifying as African American. Additional char-
acteristics of the two clinics are presented in Supplemental
Table 1.

Sampling and Recruitment
With the support of clinic administrators, we recruited a sample
of professional clinic staff tasked with supporting PrEP delivery
at each clinic. Clinic administrators created a list of clinic staff
members who participate in the PrEP delivery process. Two
members of the study team (AR and CO) then sent email mes-
sages to all individuals on the list with information about the
purpose of the study and an invitation to participate in focus
group discussions about PrEP. Next, clinic administrators coor-
dinated convenient times for the focus groups for clinic staff
interested in participating.

Data Collection
Focus groups are well suited for identifying a range of views
and community norms on PrEP prescription and implementa-
tion strategies such as CDS tools to increase PrEP use.25 We
developed a semi-structured focus group guide to elicit infor-
mation about provision of PrEP at the participants’ facility
including barriers and facilitators to PrEP conversations and
prescriptions, opinions about the use of CDS tools to increase
PrEP delivery, additional support needs to increase PrEP pre-
scriptions, and current general EHR alert systems and sugges-
tions for improvement. We also elicited information about
providers’ awareness and experience with prescribing PrEP.
Participants were sent a link to a brief survey of demographics
and clinical experience with HIV and PrEP prior to the focus
group. Focus groups were co-facilitated by two investigators
(AR and CO), one a physician-scientist with expertise in HIV
and PrEP, and the other a qualitative researcher. Focus groups
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were conducted on Zoom Video to maintain social distancing
during the COVID-19 pandemic. Each focus group discussion
lasted approximately two hours and was audio-recorded. A pro-
fessional transcription company produced verbatim transcripts
and de-identified the textual data. All transcripts were quality
checked by the focus group discussion facilitators to ensure
accuracy.

Data Analysis
Rapid qualitative analysis was used to ensure provision of
results in a short timeframe, while maintaining scientific
rigor. Rapid qualitative analytic methods used in implementa-
tion research studies have been found to reduce the time
required for analysis and to produce valid findings.26 Team
members (DLH, CS, ECR, AR) reviewed the focus group
guide and developed a standard template for summarizing tran-
scripts, which included headings for all topics covered in the
focus group guide and a section to capture unanticipated
themes emerging in the data. Next, two team members (DLH
and CS) reviewed the transcripts and developed transcript sum-
maries using the standard template (see Supplementary file 2).
These summaries were then discussed with other team
members (ECR and AR) to ensure all issues in the data were
well described and refined as needed. Following team consen-
sus, the summaries were finalized. Next, a matrix was devel-
oped in Excel that included a column for each of the topic
headings in the summary template and a row for data from
each focus group. The matrix was then populated with the infor-
mation contained in the summaries. Two team members (DLH
and CS) then closely read the information in the matrix and syn-
thesized information on each topic, noting similarities and dif-
ferences in the barriers and facilitators mentioned across sites.
Throughout the data analysis process, team members held
weekly meetings to discuss results, ensuring findings were
strongly grounded in the data and actionable. Physicians and
co-authors on the study team (DH, DK, AR, CO), some of
whom work locally in Alabama, reviewed, and provided feed-
back on the summaries to assist with interpretation of the data.

Results
Of 16 staff invited to participate in the study from the two
clinics, 12 participated in the focus groups. We conducted
two focus groups, one at each clinic. The 11 participants who
completed the brief survey were ages 33 to 59, and five identi-
fied as Black/African American, one as Native American/
Alaskan Native, four as White and one as other race.
Participants included nurses (n= 2), nurse practitioners (n=
3), physicians (n= 4), and social workers (n= 2). Six partici-
pants reported being very confident of their ability to identify
PrEP candidates and the other participants reported being some-
what or a little confident of their ability to identify PrEP candi-
dates. Of the six physicians and nurse practitioners who
responded, five were somewhat or very confident of their

ability to prescribe PrEP, and the other, who had not previously
prescribed PrEP, was a little confident.

Barriers and Facilitators to PrEP Delivery
Participants identified multiple barriers and facilitators to PrEP
conversations and prescriptions across the clinic, provider, and
client levels (see Figure 1).

Clinic-Level Barriers and Facilitators
Participants identified heavy workloads, with multiple required
quality measures and brief, 15-min appointment durations as
critical barriers to PrEP discussions. A lack of support staff to
assist with paperwork for financial assistance for PrEP was an
additional barrier (see Table 1). Support staff such as nurses
and medical assistants were viewed as playing an important
role at multiple stages in the PrEP prescribing process, includ-
ing communicating with clients about HIV risk and assisting
clients to complete required steps for obtaining medications.
Participants thought that telehealth and remote lab services
could make PrEP delivery more convenient and private for
clients. Participants suggested that systematic dissemination
of PrEP educational materials tailored to potential PrEP
clients, those newly initiating PrEP, and other clinic clients
could strengthen PrEP delivery and enhance PrEP acceptance
more broadly.

Provider-Level Barriers and Facilitators
Participants identified multiple barriers that influenced when
and how providers offer PrEP, including competing health
care priorities for their patients, concerns about side effects of
PrEP, patients’ medication adherence and financial barriers,
providers’ biases in assessing HIV risk (eg focusing more on
sexual and gender minorities than other populations), and
their insufficient knowledge or skill to have effective conversa-
tions about sexual behaviors and HIV risk (Table 1). Providers
see clients with complex or emergent needs and may not prior-
itize PrEP during such encounters. Providers’ priorities also
influenced how they respond to clinical prompts in the EHR
and whether they address sexual health and HIV risk in appoint-
ments focused on other medical issues. Participants were con-
cerned about clients being able to take PrEP daily without
missing doses, particularly given their experience with clients
not remembering to take daily medications for conditions
such as hypertension. Financial concerns raised included the
complexity of paperwork for reimbursement for PrEP care
and the perceived difficulty of getting coverage for PrEP med-
ications particularly from Medicaid. Participants reported
lacking skills to accurately assess clients’ HIV risk and
acknowledged their own biases in identifying clients at risk of
HIV, such as not seeing cisgender women as a group likely to
benefit from PrEP. Participants noted that talking about
sexual behaviors and HIV can be uncomfortable for both pro-
viders and clients, making it difficult to ascertain information
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necessary to identify persons who are likely to benefit from
PrEP use. Having conversations about sexual behaviors with
transgender clients was viewed as particularly challenging
because providers lack training in transgender health care.
Participants noted that providers who are confident that a partic-
ular client is at increased risk of HIV can communicate “from
the heart” about the importance of PrEP, making their conver-
sation more effective.

Client-Level Barriers and Facilitators
Based on their experiences in clinical practice, providers
believed that client-level barriers included clients’ concerns
about disclosure and stigma surrounding HIV risk and PrEP
use, potential side effects of PrEP, costs, lack of community
knowledge about PrEP, and mistrust of providers, particularly
in discussing sexual behaviors (see Figure 1, Table 2).
Perceived facilitators included being referred to PrEP providers
by a trusted friend and having trust in PrEP providers and
sources of information about PrEP.

Provider Perspectives on CDS Tool for
Enhancing PrEP Delivery

Acceptability
Participants expressed their enthusiasm for a CDS tool for PrEP
and willingness to implement it. They asserted that a CDS tool
could help identify more clients who could benefit from PrEP
and enable them to more successfully prioritize and integrate
PrEP prescription into their routine practice: “[H]aving an

automated process like that makes it—you get the muscle
memory. You get into the habit of doing something and then
it becomes something routine for you.”

Feedback and Suggestions
Providers focused on suggestions for improving the CDS tools,
but also noted as a challenge, that when a provider is not com-
fortable talking about sexual health and HIV risk or does not
think PrEP is a priority for a client, the provider may ignore
an alert from a CDS tool to discuss PrEP, which would limit
the tool’s impact. When asked about suggestions for the
design of a CDS tool, participants highlighted the importance
of alerts having high specificity in identifying persons who
are likely to benefit from using PrEP, as they were concerned
that if too many alerts were triggered, providers would experi-
ence alert fatigue and might not respond to the alerts.
Participants also suggested that clients with the greatest esti-
mated HIV risk might merit more intensive flagging in the
CDS tool. Participants identified multiple resources that could
be included to facilitate PrEP prescribing, including guidance
or algorithms for choosing among PrEP formulations, imple-
menting the recommended follow up schedule, and identifying
billing codes to ensure insurance coverage (see Table 3).

Refining Implementation Strategies for PrEP
Initiation
We identified ways to refine our three planned implementation
strategies – engaging stakeholders, training providers in the
PrEP CDS tool, and implementing the tool - to address the

Figure 1. Provider Perspectives on Barriers and Facilitators for PrEP Conversations and Prescriptions. Barriers and Facilitators for PrEP
conversations and prescriptions are identified at the clinic, provider and client levels.
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Table 1. Provider and Clinic Level Barriers and Facilitators to PrEP Initiation.

Level Barriers Illustrative quotes

Provider Other care priorities * “[S]ome of our more high risk populations often just have what feels like a more pressing issue. If your
IV drug users are actively withdrawing or they’re actively high or they’re emotionally unstable—which
we sometimes see with our transgender populations as well—you feel like you need to address this
emergent thing sitting in front of you and then the idea of PrEP gets pushed to the background
because it’s not something that’s urgent.”

* “[W]hen that patient got to me, in addition to initiating the PrEP, his blood pressure was out of control
and, we need to focus on your blood pressure. We need to do all these labs to make sure that it’s safe for
us to even initiate the PrEP and all this, that, and the other, so in addition to just initiating PrEP, I felt like I
took over the role of his PCP [primary care provider]. They already treated him for the syphilis and so I’m
requesting records from the PCP to try to get up-to-date, try to find out what medical problems do you
have? What all are you on?”

* “From what I see, it doesn’t matter how many reminders you have if the physician or nurse practitioner,
whoever, doesn’t think it’s important, they’re not gonna do anything about it. They’re gonna ignore it. If it’s
not something they’re comfortable with, they’re not gonna do it.”

* “If someone’s in with just their blood pressure, actually asking them about their sexual practices and who
they’re having sex with and whether or not they’re protected and whether or not they’re at risk is not
somethin’ that I necessarily think to do.”

Concerns
• Side effects of PrEP
• Patient adherence
• Financial barriers

* “It’s not without side effects….—it’s just not water or whatever and so I do still have a barrier in my
own mind.”

* “I think getting patients to take any medication sometimes is a challenge, either through they forget or
perceived side effects and so sometimes that can be a real challenge. I personally have a handful of
patients that forget to take their blood pressure medication and then end up in the hospital”

* “I had one young man, he was on his parents’ insurance…. He was concerned about them [his parents]
knowing and so he refused and did not return for follow-up”

* “I had a patient that had bipolar disorder and some high-risk sexual behavior and polysubstance abuse and
so definitely needed it [PrEP]. I really had a hard time getting his insurance to cover it.… I had to make a
lot of phone calls and stuff just to get it covered and it was difficult enough that the patient ended up
stopped taking it….”

Biases in assessing
who is at risk

* “[I]t’s like a personal blind spot in the sense that I don’t see that risk the same way [in cisgender
women] that I see other populations. I’m not having that conversation because I’m much more
concerned about unplanned pregnancy or other issues that I know to be an issue with that, with that
specific population.

Lack of knowledge about
how to talk to patients
about sexual
practices and risk

* “Transgender, I don’t know—I haven’t—that one feels harder ‘cause of the stigma… I think it’s also
just more awkward to step into their sexual history as well for some other reason for me.”

Clinic Heavy provider workload * “I just don’t see it happening in any scale as an add-on to what we’re already doing in those visits
because we have so much to do now, especially with all the quality measures at an FQHC. For us in
particular, we have so many things we have to get accomplished and check off and do in a visit. With
15 min slots, it’s just not doable.”

Short appointment times * “I think that just like with anything, drug use or any stigmatized societal issue, I think that stigma plays a
big role in a patient’s not talking about some of these things. I think someone mentioned having the 15
min appointment slot is problematic because you can’t dig into some of these things I guess in that
time period.”

Clinic Paperwork for financial
assistance

* “I had a patient that had bipolar disorder and some high-risk sexual behavior and polysubstance abuse
and so definitely needed it [PrEP]. I really had a hard time getting his insurance to cover it. He was on a
Medicare—I forget which one—but they gave me a lot of pushback. I had to make a lot of phone calls
and stuff just to get it covered.”

Provider Provider confidence of
client risk

* “I think with certain patient populations of it being just big time offering that and just being able to
convince them really from my heart, like, ’No. You need to do this.’ Where there’s [a] couple
discordant or MSM, I really feel passionate about that….”

Clinic Support staff able to
provide
assistance with PrEP

* “All of our social work case management staff are trained to help with patient assistance with our
providers that identify patients who need PrEP, so that’s somethin’ we have in the arsenal, is to be able
to assist the providers and the patient obtaining the medication for those who are under or uninsured.”

Provider use of tele-health
&
mail-in labs

* “[I] have a telemedicine job that I do PrEP in other parts of the country. We tend to have a lot of good
follow-up because you don’t have to go in. It’s all mailed to you. You mail it in, so we have a lot of
compliance.”

Comprehensive patient
education materials
about PrEP

* “I think having a large stack of PrEP handouts would be really helpful. I would probably just get it off the
CDC or somethin’ website and give it to ‘em if I was—need to give the handout in the clinic, but we
don’t have a standardized thing in that that I know of.”

Humphries et al. 5



barriers to use of PrEP and the CDS tool that emerged from our
focus group discussions (see Figure 2). Promising refinements
include training all clinic staff in PrEP, making alerts available
to the entire care team as way to offload providers and increase
opportunities for PrEP conversations with clients, and creating
educational materials about PrEP that are tailored for multiple
populations to improve inclusivity. While some of the per-
ceived client-level barriers can be addressed at least in part by
the refined strategies, namely educational materials to address
concerns about side effects, clients’ lack of knowledge and pos-
sibly concerns about stigma, and engagement of clinic staff to
help navigate costs and reimbursement, other barriers, such as
concerns about disclosure and access to health care without
parental knowledge for young adults, may require different
strategies to address.

Engaging Stakeholders
Prior to conducting the formative work reported here, the
research team had identified engaging with clinic leadership,
providers, and staff to obtain feedback on the PrEP CDS tool
as an important implementation strategy. Participants in the
focus groups also highlighted the importance of engaging

with additional stakeholders, by having educational materials
available for the general public, potential PrEP clients, and
clients newly initiating PrEP. Providing tailored communica-
tion materials to clients could allow them to be more informed
about PrEP and potentially assess their own HIV risk, side-
stepping provider biases in client risk assessment (see
Figure 2, barrier C) and reducing providers’ time demands for
addressing PrEP (barrier E). Providing PrEP training for all
clinic staff could encourage all staff to consider who might
benefit from a discussion about PrEP (barrier C), allow staff
who are most comfortable talking with clients about sexual
behaviors and HIV to do so (barrier D), draw on many staff
members’ time with clients to increase capacity and opportuni-
ties to talk with clients about PrEP (barriers E and F), and
strengthen preparedness of support staff to provide assistance
with financial paperwork (barrier G).

Training Providers on a CDS Tool
The team had identified provider training as an important imple-
mentation strategy for a PrEP CDS tool. Explicitly including all
staff in a CDS tool training would address a number of barriers,
including providers’ need to navigate competing health

Table 2. Provider-Identified Client Level Barriers and Facilitators to PrEP Initiation.

Barriers Illustrative quotes

Concerns
• Disclosure
• Stigma
• Side effects
• Costs

* “Patients who live in the area, they would rather go to Mobile for care and some of the patients from
Mobile who’d rather come to Mount Vernon for care for fear of someone knowing them….”

* “I think one of our bigger problems is to get the stigma off of providers who are looking at this the way they
looked at birth control when it came out. ‘Well, if I give it to ‘em they’re gonna have sex.’ Well, they’re
gonna do it anyway.”

* “What I’m hearing from [people living with HIV] is that their friends are afraid to take PrEP because of the
side effects.”

* “two of the three that I have on PrEP are young gentlemen over 26 that are no longer on their parents’
insurance. Lack of insurance and getting them to complete the necessary paperwork for patient assistance
has been a barrier just to get them the medicine because they can’t afford it.”

Lack of knowledge
•about PrEP
• about risks

* “The other barrier I have is simply people don’t know. They don’t know….We need to put fliers in
barbershops, nail shops, hair shops. We need to put it where our people are.

* “[T]hey just don’t think they need it. They don’t see it from the perspective I’m seein’. I’m like, ’If you’re
worried that your partner is not being faithful to you, then you need to do something different. Either A,
you need to wear a condom every time or B, you need to get on PrEP so that you have prevention for
you.’”

* “It would help patients with HIV, just maybe help them have those conversations with their partners…. I’m
discussing it with my HIV positive patient. Their partner’s not part of the visit, so I’m just wondering how
much of the information that I’m giving them is bein’ transferred back, so I think a handout would maybe
help them have those conversations as well.”

Lack of trust in provider * “[I]t sounds like sometimes they don’t trust the person…—their PCP [primary care provider]. They don’t
wanna have that conversation. They don’t wanna talk to their PCP about what they’re doing.”

Facilitators Illustrative quotes

Trusted referral source (eg friends,
peers, etc)

* “I have a lot of patients who have now started telling friends to come and get it, so I’ve seen an increase in
uptake.”

More information about PrEP
* “Something educational that could be on the wall that could—that’s colorful and draws people’s attention

that might spawn them to read it….”

Trusted treatment providers

* “Sometimes if you have a good RN who’s okay with talkin’ about it [sexual activity], that’s something that
sometimes a provider can be like, ’Hey, can you just go in and smooth something over and see what’s goin’
on?’… Sometimes they can do that and get more information….”
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priorities for individual clients and their concerns and biases
for PrEP (barriers A-C) as well as their ability to have conver-
sations about sexual risk (barrier D). Trainings will need to
directly address providers’ concerns about side effects and
medication adherence, as well as providers’ priorities and
ability to effectively talk with clients about sexual behaviors
and risk. As the participants noted, the practitioners most
able to have effective conversations with clients are those
who are passionate about safe sex and comfortable discussing
PrEP: “I think it [role of talking to clients about HIV risk and
PrEP] needs to go to whoever has the passion for this [talking
to clients about HIV risk and PrEP] and wants—and isn’t
scared to do it because clients know if you’re not comfortable
and they close up.” The importance of client autonomy can
also be incorporated into the training. As one participant
noted, “one thing I want you to remember or to take away
from this is that although we know that PrEP is an important
medication to help, that everyone, all of our—the patients are
not going to get on board to take it, even if we put straight
facts 1, 2, 3, A, B, C. It’s a personal choice. As professionals,
we have to respect that, even though the facts may say that you
really need to do this. Just know that it’s not gonna always
work out the way planned and we just have to rock ‘n roll
with it.”

Implement a PrEP CDS Tool
Our team had identified deployment of a CDS tool as a key
implementation strategy for enhancing PrEP uptake in
Alabama. Participant input suggested integrating the alerts
into the EHR platform and making the alerts available to the
entire health care team. This could highlight PrEP as a priority
for particular visits (addressing barrier A) and mitigate the neg-
ative effects of providers’ biases in assessing who is likely to
benefit from PrEP use (barrier C). In addition, drawing the
entire care team into the response to alerts, in combination
with the PrEP and CDS trainings for all staff, could expand
available time for discussing PrEP and HIV with particular
clients, as mentioned above (barriers E and F). Building a
high specificity CDS tool to ensure the alert identifies a manage-
able number of clients as potentially having indications for
PrEP use could address provider concerns about too many
alerts (barrier H).

Discussion
Through focus groups with providers in Alabama and rapid
qualitative analysis, we identified perceived barriers and facili-
tators to PrEP prescribing and ways to implement electronic
PrEP CDS tools to address barriers. We learned that major bar-
riers to PrEP use may exist at multiple levels of the health care
system, including for clinics (eg, intensive provider workloads),
providers (eg, concerns about medication side effects, subopti-
mal adherence, and financial barriers, and a lack of training in
HIV risk assessments), and clients (eg, medical mistrust, lack
of knowledge about PrEP, and concerns about side effects,
stigma, and costs). We also identified facilitators for PrEP use
at these multiple levels, including the engagement of diverse
clinic staff in PrEP provision, helping providers to feel confi-
dent about which clients are at greatest risk for HIV, and
clients having trusted referral sources, educational materials,
and providers for PrEP. In light of these barriers and facilitators,
we identified ways to refine the planned implementation strate-
gies for the PrEP CDS tool, such as embedding tailored educa-
tional materials about PrEP for diverse stakeholders and
engaging the full range of clinical staff in the use of CDS for
PrEP. As this is one of the first studies to assess providers’ per-
spectives on ways to improve PrEP and PrEP decision support
tools in FQHCs in Alabama, this work can lay the foundation
for the design, implementation, and evaluation of programs
that integrate electronic decision support tools to improve
HIV prevention in FQHCs in this state.

Our findings are consistent with three recent studies address-
ing barriers to PrEP access, including a literature review from
202027 and others from 2021 based on interviews with
primary care providers across the United States28 and with
women experiencing intimate partner violence and their provid-
ers in the Northeast.29 Specifically, all the barriers to PrEP iden-
tified in the current study were identified in at least one of the
other studies, with some, such as concerns about side effects
and adherence and provider biases or stigma about who is at

Table 3. Provider Recommendations for Clinical Decision Support
(CDS) System.

Recommendations Illustrative quotes

Keep alerts specific to avoid ’alert
fatigue’

"[Y]ou don’t want too many
because then you just get
overloaded…"

Use flags in the electronic medical
records to highlight patient risk
and HIV testing status

“A hard stop for somethin’ like
that where you say, ‘Hey, this
isn’t a little thing. This is
something big,’…—if
somebody checks off in a box,
‘My partner has HIV,’ that
would be a hard stop. Hey, we
really need to talk to this
person about PrEP or, ‘Hey, I
have multiple sex partners,’ or
whatever…. [T]hat would still
be one of those ones that you
say, ‘Hey, this is somethin’ we
need to address to make sure
we don’t keep having another
issue.’”

Include guidance for providers on
drug selection and follow up
schedule

“[T]hings that would be good
would be a simple algorithm of
who gets what because I do
have - people get confused on
who gets Descovy, who gets
Truvada. A simple algorithm of
when they come in, how often
and have that where
somebody schedules….”
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risk for HIV, being identified by all three studies.27–29 Barriers
identified in one or more of the other studies and not in the
present study included disagreements over whether primary
care providers or specialists should take the lead in PrEP pre-
scribing,27,28 which may be important to consider when training
providers in Alabama in order to maximize provider motivation
and engagement in PrEP regardless of their specialties.

In this study, participants identified barriers they believed are
faced by their clients, including clients’ concerns about disclo-
sure of sexual risk factors, stigma and side effects for PrEP, lack
of knowledge about HIV and PrEP, and lack of trust in provid-
ers. There was substantial overlap with barriers that current and
potential PrEP clients reported in a recent qualitative study also
conducted in Birmingham, Alabama.30 In that study client bar-
riers also included lack of PrEP awareness, sexuality-related
stigma, client time and resource constraints, and concerns
about the adequacy and technical quality of PrEP services.30

The similarities of barriers identified in this prior study and
our own work suggest that the client-level barriers and facilita-
tors participants in our study articulated are likely to reflect
clients’ experiences well and therefore are useful to consider
when refining our PrEP implementation strategies.

Participants’ recommendations to train the entire clinic team
and to deploy tailored educational interventions for a full range
of stakeholders, including practitioners and clients, are similar
to the recommendations that emerged from a study of clinical
and non-clinical PrEP providers such as clinicians, counselors,
and support staff who emphasized the importance of normalizing
and universalizing PrEP education and services throughout
clinics.31 Task shifting to non-prescribers in the care team was

emphasized in a study of primary care providers’ attitudes
about PrEP that also identified the importance of integrating
PrEP procedures into clinical workflows.28 Our work therefore
reinforces the importance of focusing PrEP implementation strat-
egies on a full range of stakeholders, which aligns with best-
practices in implementation science methods that have been
emphasized in the Federal Plan to End the HIV Epidemic.32

Future Research
Because the focus of the current study was on PrEP prescribing in
the context of a PrEP CDS tool, the focus groups elicited informa-
tion about the PrEP initiation process and use of a PrEP CDS tool.
As such, there was limited discussion about barriers and facilita-
tors to longer-term PrEP adherence and persistence, which are
critical to prevention effectiveness, although participants did iden-
tify their concerns about clients’ adherence to PrEP as one of the
barriers to discussing and prescribing PrEP. Future work could
shed light on ways to help providers to support PrEP adherence,
including ways to use CDS tools to accomplish this, such as
through automated scheduling and reminders for refills and
follow-up visits and electronic dissemination of patient-oriented
materials on the benefits of persisting with PrEP, which are prac-
tical and realistic solutions that have been used to support health
care engagement in other areas of medicine

Limitations
Our study design had several limitations. The focus group guide
was developed and used for previous research on a PrEP CDS

Figure 2. Refining strategies to integrate provider perspectives. Initial implementation strategies are aligned with the barriers to
implementation of both PrEP prescribing and a PrEP CDS system, and adaptations to the initial implementation strategies are identified.
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tool,33 and was revised by the study team that included local
experts. Although the guide was not pilot tested with the
intended population, we found that the guide worked well for
promoting discussion and eliciting the information needed.
Focus groups were conducted at two FQHCs that serve commu-
nities in which PrEP is underused, which may help explain why
participants expressed interest in using a CDS tool for PrEP.
Therefore, the findings may not be transferable to clinics
where PrEP use is high. The focus groups were held virtually,
and the professional transcription did not include labeling
speakers, so comments could not be labeled with any key par-
ticipant characteristics such as background or confidence in
PrEP prescribing.

Strengths
Our study also had multiple strengths. We used a rapid qualita-
tive analysis, an approach that is increasingly used in imple-
mentation science research to more rapidly integrate results of
formative work to inform the tailoring of evidence-based inter-
ventions and implementation strategies.34,35 We found that this
approach facilitated generation of timely and relevant findings
for successfully moving forward with the next steps of our
implementation science project, namely implementation and
testing of the refined implementation strategies.26

Additionally, this study was conducted through a partnership
between academic researchers and public health authorities
and clinics in an EHE priority state, which helped ensure that
the research focused on clinically relevant questions that can
be used to inform practice in the study setting and potentially
additional jurisdictions in Alabama. Finally, we achieved pro-
fessional diversity in the sample, with prescribing providers
and other key clinic staff such as nurses and social workers par-
ticipating in the focus groups. We were therefore able to capture
a range of perspectives to inform the ultimate implementation
strategies that will directly impact these stakeholders.

Conclusions
Using rapid qualitative analysis, we efficiently identified pro-
viders’ perceived barriers and facilitators to PrEP prescribing
and implementation of a CDS tool to enhance PrEP use as
well as ways to refine our implementation strategies for this
tool to improve its use and impact. Potential refinements to
the planned implementation strategies include making educa-
tional materials about PrEP available for all clinic clients
including those who are most likely to benefit from PrEP use,
training all clinic staff in PrEP and how to use the PrEP CDS
tools, and directing alerts about clients who are likely to
benefit from PrEP use to the entire health care team to offload
providers and maximize opportunities for PrEP discussions.
These refinements are specifically designed to reduce the
impacts of barriers such as providers’ and clients’ concerns
about PrEP, as well as providers’ biases and clinic workloads,
on rates of PrEP prescribing. These results will strengthen the
implementation of the PrEP CDS tool and have the potential

to increase PrEP discussions and prescribing in a high-priority
jurisdiction and to enhance implementation of the PrEP CDS
tool in other clinics, which could in turn increase PrEP provi-
sion and impact the HIV epidemic.
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