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Abstract

Background Long-acting injectable antiretroviral therapy (LAI-ART) represents the next innovation in HIV therapy.
Pre-implementation research is needed to develop effective strategies to ensure equitable access to LAI-ART to indi-
viduals living with HIV.

Methods We conducted focus group discussions (FGDs) with providers and staff affiliated with HIV clinics in San
Francisco, Chicago, and Atlanta to understand barriers to and facilitators of LAI-ART implementation. Participants

also completed a short survey about implementation intentions. FGDs were held via video conference, recorded, tran-
scribed, and thematically analyzed using domains associated with the Consolidated Framework for Implementation
Research (CFIR).

Results Between September 2020 and April 2021, we led 10 FDGs with 49 participants, of whom ~60% were pre-
scribing providers. Organizational readiness for implementing change was high, with 85% agreeing to being com-
mitted to figuring out how to implement LAI-ART. While responses were influenced by the unique inner and outer
resources available in each setting, several common themes, including implementation mechanisms, dominated:

(1) optimism and enthusiasm about LAI-ART was contingent on ensuring equitable access to LAI-ART; (2) LAI-ART
shifts the primary responsibility of ART adherence from the patient to the clinic; and (3) existing clinic systems require
strengthening to meet the needs of patients with adherence challenges. Current systems in all sites could support
the use of LAI-ART in a limited number of stable patients. Scale-up and equitable use would be challenging or impos-
sible without additional personnel. Participants outlined programmatic elements necessary to realize equitable access
including centralized tracking of patients, capacity for in-depth, hands-on outreach, and mobile delivery of LAI-ART.
Sites further specified unknown logistical impacts on implementation related to billing/payer source as well as ship-
ping and drug storage.

Conclusions Among these HIV care sites, clinic readiness to offer LAI-ART to a subset of patients is high. The main
challenges to implementation include concerns about unequal access and a recognition that strengthening the clinic
system is critical.
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Contributions to the literature

» Long-acting injectable antiretroviral therapy is an
innovation in HIV treatment that requires patients to
attend injection appointments every 4 or 8 weeks how-
ever clinics are not designed to accommodate a high
volume of injection visits.

» Through focus group discussions, we assessed provider
and staff perspectives on the acceptability, feasibil-
ity, and readiness to implement LAI-ART and learned
that enthusiasm about the innovation was moderated
by perceptions about the additional resources required
to support patients in effectively switching to an inject-
able treatment formulation.

o This study identifies salient implementation determi-
nants as well as implementation mechanisms and pro-
vides insight into how to overcome challenges.

Background
The first long-acting injectable antiretroviral
therapy(LAI-ART) to treat HIV was approved by the
US Food and Drug Administration (FDA) in January
2021 [1-5]. This two-drug regimen consists of cabo-
tegravir and rilpivirine (Cabenuva, ViiV Healthcare)
administered as two gluteal injections every 4-8
weeks in a clinical setting. LAI-ART is indicated for
use in individuals who are virologically suppressed
on a stable oral ART treatment, are not known or
suspected to be drug resistant to cabotegravir or
rilpivirine, and have no history of treatment failure
[6]. LAI-ART broadens patient choice and may be
beneficial for those seeking an alternative to a daily
oral pill. Furthermore, it may improve adherence [7]
as has been the case in long-acting formulations of
birth control, and antipsychotic medications [8—10].
HIV treatment has evolved substantially over the last
35 years [11, 12]. Initially, adherence was complicated
by harmful, pervasive side effects, high pill burden, and
a complex dosing schedule associated with the earli-
est therapeutic regimens [12]. With new developments
in treatment, rates of optimal antiretroviral adherence
increased as medication tolerability improved, and dos-
ing schedules were simplified [13, 14]. Yet even with
more forgiving regimens such as one pill, once a day,
studies show that an estimated 42-60% of people liv-
ing with HIV have poor to suboptimal adherence [15].
The barriers to medication adherence have been well

outlined and include physical attributes such as diffi-
culty swallowing pills, pill aversion, nausea, and other
side effects and psychosocial and structural barri-
ers such as stigma, homophobia, transphobia, racism,
medical mistrust, housing instability, economic mar-
ginalization, and substance use disorder [16—-26].

Theoretically, a subset of these obstacles could be
addressed in the context of long-acting injectable ART.
The monthly or bi-monthly dosing schedule of LAI-ART
alleviates the burden of a daily routine, reduces stigma
associated with possessing medication bottles and the
injectable route of administration alleviates difficulties
with swallowing medication. Realistically, unforeseen
barriers to LAI-ART are likely to surface. The imple-
mentation science literature on other long-acting medi-
cations such as long-acting reversible contraception
(LARC) or antipsychotic treatment, suggests that LAI-
ART implementation efforts may falter at the system and
provider levels. For example, the primary care health sys-
tem remains unprepared to offer LARC services in part
because there are too few primary care providers trained
in the technique of inserting and removing the devices.
Lack of training opportunities, particularly hands-on
training, contributes to deficits in provider education
and competency [27, 28]. Technical issues, e.g., no access
to autoclave and logistical barriers related to time con-
straints, and billing concerns exist as well [29, 30]. Simi-
lar challenges arise in the implementation of injectable
antipsychotic medications. Studies show low provider
buy-in, lack of clear guidelines on initiating long-acting
medication, difficulty integrating long-acting antipsy-
chotics into clinic flow, and deficiencies in patient educa-
tion and counseling [31, 32].

With the advent of long-acting injectable HIV antiret-
roviral therapy, an essential research question is how best
to implement it to optimize its effectiveness, and how to
do so in HIV clinic contexts where resources are con-
strained [33, 34]. Logically, using implementation science
to address the research-to-practice gap [35, 36] can facili-
tate the design of clinic delivery systems that enable effec-
tive use of LAI-ART. Thus, we sought to assess key clinic
stakeholder (i.e., staff, providers) perspectives early, dur-
ing the pre-implementation phase, because implemen-
tation climate and readiness for change are antecedents
to downstream implementation outcomes [37, 38]. Ide-
ally, this formative research will enable us to identify key
clinic-level actions needed to prepare for the successful
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roll-out of LAI-ART, a complex innovation, and optimize
its potential public health impact [21, 23, 39].

Methods

We conducted a qualitative, descriptive study as part
of MODERN ART, a multi-site, mixed methods pro-
ject evaluating the use of LAI-ART in urban HIV clinics
caring for underserved people living with HIV (PLWH)
in three US cities: San Francisco, Chicago, and Atlanta
(Table 1). Our team leveraged the Consolidated Frame-
work for Implementation Research [37] (CFIR) to study
pre-implementation conditions in each clinical setting,
e.g.,, resources, readiness, and feasibility. The CFIR is a
determinant implementation science framework; it is
widely used to illuminate modifiable structural or indi-
vidual factors (determinants) that can facilitate or under-
mine successful intervention implementation [40-42].
CFIR consists of five multi-level, overarching domains:
intervention characteristics, outer setting, inner set-
ting, characteristics of individuals, and process. These
domains are then associated with 39 discrete constructs
and subconstructs such as relative advantage, complexity,
and readiness for implementation. The “Process” domain
was not explored given the pre-implementation phase of
the study.

We conducted focus group discussions (FGDs) among
key stakeholders in the three sites. We intentionally
designed the groups to consist homogenously of either
clinic staff or providers to minimize workplace power
dynamics and encourage openness in sharing one’s opin-
ions. Clinic staff members included nurses, pharmacists,
clinic managers, social workers, and patient navigators.
Provider groups included medical doctors, nurse practi-
tioners, and physician’s assistants.

In consultation with a physician-researcher lead in each
clinic, the team developed a list of providers and staff
who would likely be involved in the delivery of LAI-ART
programs. The research team emailed these potential

Table 1 Clinic characteristics
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participants and invited them to participate in a focus
group discussion. Participants provided informed con-
sent prior to data collection and were offered an honorar-
ium of $50. The University of California, San Francisco
Institutional Review Board, approved all study activities.

All FGDs were conducted remotely, audio-recorded,
and moderated by KK, the lead author and Investiga-
tor. A research coordinator local to the site served as a
note-taker. The research coordinator tracked the content
of the conversation by speaker and monitored setting
events, e.g., a participant going on or off camera. Each
group lasted approximately 60 min and began with a brief
description of LAI-ART and a set of guidelines to facili-
tate the discussion, e.g., “freely express your opinions”
and “we encourage multiple points of view,” [43] followed
by questions from a semi-structured moderator’s guide.

The guide was informed by the CFIR and developed
iteratively in collaboration with KK and KC with input
from other MODERN ART research team members.
After the first FGD, we modified and narrowed the line of
inquiry to the following major questions: “What do you
think about LAI-ART for HIV?” (intervention and indi-
vidual characteristics) “What are your concerns about
LAI-ART?” (intervention characteristics, outer and inner
setting) “What do you think it’s going to take to suc-
cessfully launch LAI-ART?” (inner setting, individual
characteristics) “What practical structures would ideally
be put in place prior to offering LAI-ART?” (inner set-
ting) “What existing aspects of the clinic would facilitate
the delivery of LAI-ART?” (inner setting). We did not
develop specific questions related to the 30 constructs
nested within the 4 domains covered in our modera-
tor’s guide. Instead, we anticipated that within each CFIR
domain, the most salient constructs would spontaneously
emerge.

Prior to arriving to the focus group, each participant
self-completed a short, structured questionnaire about
implementation readiness for implementing change.

Site Payer source Medicaid #PLWH served  Patient population % patients
expansion virally
state suppressed

Site 1 Public insurance or uninsured (safety-net HIV clinic) Yes 2500 85% cisgender men ~70%

13% cisgender women
2% transgender [wolmen
Site 2 Private or public insurance Yes 600 63% cisgender men ~80%
37% are cisgender women
<1% transgender [wo/men]
Site 3 Public insurance or uninsured (safety-net HIV clinic) No >6000 75% cisgender men ~70%

25% cisgender women
<1% transgender [wo/men]
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The questionnaire consisted of 15 questions, e.g., “Once
the FDA approves long-acting injectable ART, the peo-
ple who work here will do whatever it takes to figure
out how implement” Or “Once the FDA approves long-
acting injectable ART, the people who work here will
feel confident that they can handle the challenges might
arise in implementing LAI-ART” Other topics covered in
the questionnaire included implementation intentions,
organizational readiness for change, implementation of
innovations, and personal demographics [44]. The mod-
erator drafted a debriefing note following each FGD for
distribution to the larger research team for discussion
during weekly meetings.

A subset of the team (XE, KK, KC) developed the
approach to data analysis (informed by the Krueger’s long
table approach [43]). XE read across the focus group notes,
verbatim transcripts, and debriefing notes to develop
three site-specific memos that highlighted the themes
that evolved at each site. KK and KC reviewed these site-
specific memos; KK added additional details and expanded
interpretations of the salient ideas identified by XE. All
transcripts were imported into the qualitative data analy-
sis web-based platform Dedoose [45]. XE applied a set
of broad deductive and inductive codes to facilitate the
retrieval of key quotes. The deductive codes generated by
XE and KK were based on domains taken from the moder-
ator’s guide, e.g., implementation concerns and implemen-
tation considerations. During the initial process of coding,
XE identified narratives that were suited to inductive codes,
e.g., “equity, “getting comfortable with prescribing LAI-
ART; and “role of pharmacy” Working with the memos as
well as Dedoose code reports on equity, implementation
considerations, implementation concerns, patient support,
and retention, KK summarized coded excerpts and identi-
fied exemplar quotes. KK mapped data interpretations to
CFIR constructs and shared these with the team for review
and discussion. Following receipt of the team feedback, KK
refined the interpretations and themes present in the data.

This study meets the standards for methodological
rigor and excellence in qualitative research as laid out by
Tracy [46]. Our topic is considered worthy, and the find-
ings are credible and meaningfully coherent. The study
team consists of practicing physicians who can attest to
the importance and transferability of our findings to their
peers. Numerous members of our study team have a his-
tory of conducting qualitative research that has made a
significant contribution to the field of engagement in
HIV care [26, 47-49].

Findings

Between September 2020 and April 2021, we conducted
10 FGDs (5 with medical providers and 5 with clinic staff)
with a total of 49 participants (Table 2). Characteristics
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Table 2 Sample size and composition of focus group discussions

by site

Clinic #of FGD Staff sample/type

Provider sample/type Total

Site1 3 n=9 n=4 n=13
Registered nurses  Medical doctors
Pharmacist Nurse practitioner
Social worker
Site2 3 n=4 n=11 n=15
Registered nurses  Medical doctors
Pharmacist Nurse practitioner
Social worker
Site3 4 n=7 n=14 n=21
Registered nurses  Medical doctors
Pharmacist Nurse practitioners
Social worker Physician assistant
Navigator
Case manager
Total 10 n=20 n=29 n=49
Table 3 Characteristics of medical providers and staff
Sample
N=49
N (%)
Gender
Cisgender man 18 (36.7)
Cisgender woman 31(63.3)
Race/ethnicity
Asian 6(12.7)
Pacific Islander/Hawaiian 102.1)
Black/African American 10(21.3)
White 27 (57.4)
Multiracial 2 (4.3)
Unknown 12.1)
Latine 102.1)
How far out from school/training are you?
<5 years 13(26.5)
5-15years 14 (28.5)
>15 years 19(38.7)
Currently in school/training 3(6.1)
How long have you been caring for PLWH?
Refused 1(2.0)
<5 years 14 (28.5)
5-15 years 16 (32.6)
>15 years 18 (36.7)
Do you prescribe ART?
No 20 (40.8)
Yes 29 (59.2)

of the study sample are presented in Table 3. Each FGD
included between 3 and 7 individuals.

Quantitative findings from the questionnaire on imple-
mentation attitudes are presented first (Fig. 1). While
participant responses were influenced by the unique
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Committed to figuring
out how to implement.

Fig. 1 Organizational readiness for implementing change

inner and outer resources available in each clinic setting,
we noted similarities related to the most impactful CFIR
domains and constructs and modest differences between
the provider and staff cohorts (Fig. 2). Next, we pre-
sent qualitative findings regarding two major themes on
implementation mechanisms. We then describe imple-
mentation determinants, including proposed strategies
to address those that might be problematic.

Results from the questionnaire on organizational readiness
Questionnaire results from the organizational readi-
ness for implementing change were closely aligned
with the high levels of acceptability of LAI-ART
stated during the FGDs. All of the medical providers
(n=29) indicated that they planned to prescribe LAI
to at least one current patient. Among staff and pro-
viders, 84-100% “somewhat agreed” or “agreed” with

Do whatever it takes
to figure out how to
implement.

]

Confidence in ability

to coordinate tasks to
facilitate smooth
implementation.

Confidence in ability
to keep track of
implementation

progress.

being committed to figuring out how to implement
LAI-ART and ‘doing whatever it takes’ to offer LAL. A
similarly high proportion of 86—-88% staff and provid-
ers reported feeling confident that they could coordi-
nate tasks for smooth implementation and keep track
of implementation processes Fig. 1.

Findings from the focus group discussions

Implementation mechanism: ensuring equitable access

to LAI-ART will generate support among providers

Overall, attitudes toward LAI-ART were positive. There
was consensus on the perceived benefits of an alterna-
tive to daily oral ART and a shared sentiment that offering
patients a choice in medication modalities was advan-
tageous, e.g., “options are always better for our patient
population” Participant belief in the efficacy of the LAI-
ART intervention contributed to the excitement about its
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Plausible Implementation Mechanisms

Ensuring Equitable Access to LAI-ART Generates Support among Providers

LAI-ART Usefully Shifts the Responsibility of ART Adherence from the Patient to the Clinic

A

Implementation Determinants

Clntervention Characteristics) C

Outer Setting ) C

Inner Setting ) C Individual Characteristics )

Patient Needs and Resources
"I have a couple [of patients] that | can
think of...who were like, 'l can't wait until
they come out with the shot.™

Complexity
"If every provider you have has four or six
patients that they're referring for [LAI-
ART], that [adds] up really quickly."
Relative Advantage External Policies & Incentives
"We all want more options for patients
who are not doing well with what we're
currently offering them

not covering it."

"I see issues with Medicaid or other plans

C Cosmopolitanism, Peer Pressure )

Trialability
"I do feel like it's going to be an iterative
process...it's not going to be everybody at
the same time...and you're going to have
to get some comfort with the low-hanging
fruit first before you move it into some of
the harder populations."

Cost
"I don't know for supporting [LAI-ART
implementation] where the money would
come from."

Adaptability, Intervention Source
Evidence Strength & Quality

Design Quality & Packaging

Fig. 2 Findings mapped to CFIR domains and constructs

value, and although concerns about the possibility of drug
resistance were raised by a few providers, they did not sig-
nificantly dampen this enthusiasm. At the time of these
FGDs, the FDA approval process was underway, and the
indicated use of LAI-ART was for individuals who were
virally suppressed, had no known drug resistance, and no
treatment failure. As participants reckoned with the fact
that patients less-well engaged in care, such as those who
were viremic or had a history of treatment failure, might
not be eligible for LAI-ART as labeled, their enthusiasm
for and acceptability of LAI-ART diminished.

In nearly every focus group, the first individual to
respond to the initial question (What do you think about
long-acting injectable ART?) offered an affirming attitude
— “I think it’s awesome” By the time the third person
offered their opinion, however, the discussion had typi-
cally shifted away from the positive aspects of LAI-ART
towards areas of concern; conversations went from “it’s
great” to “it’s great, but...” This shift was almost always
motivated by questions about the equitable distribu-
tion of LAI-ART. Participants raised concerns about the
potential for unequal impact across patient populations
—— “which patients will benefit from this intervention

Readiness
"There's plenty of systems that could be
leveraged to accommodate folks."

Self-Efficacy
"Personally, | think it's already - it would
already be somewhat of what | do
already. So | am the person that also
reached out - reaches out to a lot of
clients."

Culture
"We also are a very tight-knit group. So
we communicate directly in real-time...as
easy as [J] sending me a text." Knowledge & Beliefs
"I think our clinic can do it. We can do it."
Implementation Climate
"We currently have some decent layers in (
place that should be able to
accommodate a portion of our patient
population if they opted for [LAI-ART]
long-term...| don't see any major
structural changes [needed] with our
group to accommodate this."

Individual Stage of Change, )

Individual Identification With
Organization,

\_ Other Personal Attributes Y,

Figure Legend:

D Plausible Implementation
Available Resources Mechanisms
"We all worry that trying to implement
[LAI-ART] without the proper resources
and understanding which resources are
the most effective really doesn't set the
patients up for success."

Highly Important
CFIR Constructs

Relevant CFIR Constructs

— Minor or Not Considered

Compatibility, Access to Knowledge &
CFIR Constructs

Information, Structural Characteristics,
Networks & Communications, Tension
For Change, Compatibility, Relative
Priority, Organizational Incentives &
Rewards, Goals & Feedback, Learning
Climate, Leadership Engagement

the most? Will the selection process be equitable?”
Enthusiasm for LAI-ART thus appeared to be contin-
gent on whether participants perceived that there was
an equitable path forward for this novel HIV treatment
formulation. The following excerpt taken from a focus
group with providers illustrates how they built off one
another’s point of view while discussing the drawbacks of
LAI-ART:

P4: ..like everyone else, I'm really excited about
Cabenuva for our patients. . . but there’s a really big
subset of patients who don’t meet those criteria that
would potentially benefit from long-acting therapy.
P5: I completely agree with that point. 1 feel like it’s
another example of sometimes penalizing patients
because of their HIV. ... I do think that my patients
who are hearing they're not eligible because you
can’t take a pill is again another stigmatizing thing
we're doing to HIV patients. — Site 3 Provider

Participants went on to discuss the types of patients
who had expressed interest in LAI-ART, noting that many
were those who struggled with adherence rather than
those who were perfectly adherent. The conversation
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returned to an overwhelming recognition of the incon-
sistency between the type of patient the new drug deliv-
ery platform would benefit and the type of patient for
whom the medication was indicated:

. . .the whole purpose of this medication delivery
system was to decrease a barrier, and then at the
same time we're being told, “Oh, we're going to use
this patient’s barriers that they already have against
them for a medication that's designed to deal with
those barriers. It’s a little, like she said, like an oxy-
moron in a way. It’s a little paradoxical. — Site 3
Provider

One participant noted a similar trajectory in the case
of their clinic’s implementation of rapid ART initia-
tion whereby individuals newly diagnosed with HIV are
offered HIV treatment on the day of diagnosis. Imple-
mentation of rapid ART lagged when providers were
reluctant to give up (or de-implement) the usual prac-
tice to look for signs of patient readiness to initiate ART
rather than assuming every patient may be ready to start
HIV treatment upon being diagnosed. With this history
in mind, the participant suggested that the conservative
‘'mindset’ about the target audience for LAI-ART would
change over time, as it had (in their experience) with
rapid ART. This mindset was said to be an organic part
of a “learning curve” related to figuring out how to imple-
ment LAI-ART and a part of the typical “growing pains”
associated with implementing an innovation Fig. 2.

Implementation mechanism: LAI-ART will usefully shift

the responsibility of ART adherence from patients to the clinic
Providers and staff articulated a subtle, but potentially
consequential shift brought on by the introduction of
LAI-ART. With LAI-ART, the responsibilities associated
with adherence are largely redistributed from the patient
to the clinic. With oral formulations, providers and staff
play a critical, but somewhat peripheral role in support-
ing adherence. They are the conduit to ART prescriptions
and may engage in adherence counseling and/or provide
support, e.g., pillboxes and check-ins, as needed. How-
ever, the procurement, monitoring of medication supply,
and dosing largely default to being the responsibilities of
the patient. In contrast, LAI-ART generally requires clin-
ics to procure, store, administer, and track the adminis-
tration of the medication.

In some groups, participants discussed the unique
obligations LAI-ART would entail. They recognized the
possibility for and wanted to guard against “dropping the
ball” when it came time to implement LAI-ART. Specifi-
cally, they wanted to avoid scheduling and medication-
procurement or storage errors. When asked about what
existing structures might facilitate implementation, we
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learned that any existing process or system would require
strengthening.

The existing structures are somewhat looser than
they probably should be. . .we wouldn’t be doing our
patients any service if we were the ones dropping the
ball if we know that patients are going to need com-

prehensive follow-up to make this work for them. —
Site 1 Staff

Because LAI-ART must currently be administered by a
medical professional, new workflows and processes must
be developed for clinics to offer LAI-ART. Some staff,
especially nurses, described this transfer of responsibility
as a new opportunity to be more involved in adherence
support. Others framed it as more of a burden — LAI-
ART requires providers and staff to become centrally
involved in adherence, e.g., through scheduling, track-
ing, and administering injections and careful follow-up
for missed injections. Yet regardless of whether LAI-ART
implementation was perceived as an opportunity or a
burden, it was no longer just the patient who needed to
be organized around adherence behavior and support,
but also the clinic. Otherwise, as one participant stated,
“...if we're not all organized about this, it will go wrong”

Many providers and staff acknowledged that changes
at the clinic level would be essential to make the most
of this innovation. For example, strategies and work-
flows to proactively support patients to attend monthly
or bi-monthly injection visits would be needed. Under
the current system, most clinics are designed to “wait
for patients to come..” Regarding LAI-ART, a passive
approach could lead to adherence failure, particularly
for patients in need of reminders or outreach to ensure
timely attendance to injection visits. One participant
expressed concern about the “onus” that LAI-ART may
place on the workforce to “stay on top of patients more,” a
task that is particularly difficult in safety-net clinics serv-
ing disenfranchised patients.

The concern I have is the patients that are going to
benefit from this the most are going to be the hard-
est ones to reach and keep coming back in every two
months. And so, I think in order to obtain that equity
that [Provider X] referred to is going to require a lot
of surveillance and effort on the part of the provider
to really try to keep patients on task. And that’s the
one thing that worries me, is I feel like this might put
more onus and more workload on the physician and
health care workforce to really try to stay on top of
these patients more. That being said, I think if that’s
done well, it could be very beneficial for our patients.
Especially the ones that are challenged to be adher-
ent. — Site 2 Provider
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Perceptions of implementation determinants other-
wise known as implementation barriers and facilitators
depended on the degree to which (1) existing clinic struc-
tures could be built upon and (2) the adaptative capacity
of the clinic and individuals within it could be leveraged.
These issues are discussed below.

Implementation determinants

Intervention characteristics The CFIR domain “inter-
vention characteristics” in this study refers to the innova-
tion of LAI-ART treatment for HIV.

Relative advantage: Participants often initiated the dis-
cussion by pointing to the advantages of LAI-ART as
an exciting alternative to daily oral treatment. These
advantages are often related to a perception that it would
enhance the quality of life for patients experiencing pill
fatigue and/or HIV-related stigma since some patients
keep their medication hidden. LAI-ART would also be
advantageous for patients who had difficulty taking a
daily pill but had no difficulty attending scheduled HIV
care visits. However, participants expressed that there
was no relative advantage for patients who currently
attend 2-3 clinic visits per year, as LAI-ART would
require as many as 6—12 visits per year. Nor would it be
advantageous for patients who were satisfied with their
existing regimen or had a prohibitive fear of needles.
Further discussion of the merits of LAI-ART led to con-
clusions that the “straightforward” advantage would be a
quality-of-life improvement, but only for some patients:

There’s the population who's pretty virologically sup-
pressed. And this’ll be a really nice break from daily
pills, but it doesn’t really change the universe as far
as our ability to control the epidemic, but it may
change those individuals’ lives. — Site 3 Provider

Provider acknowledged that given the current FDA
indications limiting on label use to those with no his-
tory of virologic failure, LAI-ART would not lead to the
end of the HIV epidemic. One provider predicted that
such a paradigm shift would occur only once systems
and structural issues were developed to serve viremic
patients. Until then, there was skepticism that LAI-
ART could significantly impact the HIV epidemic.

I mean from a public health and global perspective,
[LAI-ART] will enhance the quality of life for a sub-
set of individuals, and that'’s great. The big paradigm
shift will be when these drugs become approved for
the untreated population. — Site 1 Provider
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Complexity: This construct is defined as the extent to
which LAI-ART was perceived to be difficult to imple-
ment. Discussions about complexity were almost always
intertwined with references to existing resources or
lack thereof (an Inner Setting construct). Importantly,
participants did not consider LAI-ART implementa-
tion to be highly complex for well-engaged patients.
The perception was that supporting this type of patient
would not necessarily create added strain on the clinical
system because they had already proved their reliability
by being adherent to routine medical appointments and
being virally suppressed.

I think there are a group of people that would look
forward to [LAI-ART]. And who would partici-
pate without too much extra effort on our part. I
think where we’ve ran into trouble are dealing with
the patients that ... don’t necessarily come in now.
...And I think that’s where most of the work will
be. — Site 3 Provider

Trialability: Participants reported the notion of
LAI-ART as an innovation that could and should be
trialed or tested on a small scale. A common theme
across groups and cohorts was that a “trial run” of LAI-
ART implementation was essential and that patients
adherent to oral ART and appointments were the best
patients with whom to test new procedures. Whether
clinics could move beyond the trial period was a key
question in 2 of the 3 sites. One participant calculated
that implementation complexity would be manage-
able up to a point — basically, manageable until it was
not. If each provider in a clinic with 10 providers rec-
ommended LAI-ART to one or two patients the total
number of patients requiring tracking and monitoring
would be 10-20. Beyond that, they stated: “It’s going to
get complicated quick. And we don’t have a lot of per-
sonnel to lean on” This point was echoed by a provider
in Site 3 who stated: “..if we have ten patients, it’s one
thing. But if we have even 5%, I think it’s, that’s 300
patients. So, scale is always our challenge”

Outer setting 'The CFIR domain “outer setting” refers
to “the economic, political, and social contexts of each of
the participating clinics [37].

Patient needs and resources: In every focus group, the
driving force underlying the acceptability of LAI-ART
was its potential value to improve the lives of patients.
The providers and staff expressed a very high level of
awareness about patient needs and especially emphasized
the needs of the most underserved populations, e.g.,
those experiencing substance use disorders and/or home-
lessness. Participants easily enumerated the barriers that
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could be resolved with a long-acting treatment formula-
tion, ranging from managing internalized HIV stigma
“some days they just don’t take it because they don’t want
to think about their HIV” to those coping with structural
violence:

We deal with a big homeless population, and a lot
of the stories I hear is that they lose their medication
or they’re stolen. So, I think itd be great for them...—
Site 3 Staff

Providers reported talking with some of their patients
about long-acting formulations, but until implementa-
tion ensued, questions critical to effective implementa-
tion remained: Who is going to pay for the medications?
Will it be a pharmacy or medical benefit? How many
patients want LAI-ART?

Inner setting The CFIR domain “inner setting” refers to
the “structural, political, and cultural contexts where the
implementation will take place” [37].

Readiness,  Implementation  Climate,  Available
Resources: It was difficult to identify the boundary
between narratives that emphasized a sense of individual
self-efficacy to participate in implementation of LAI-ART
and narratives evoking collective-efficacy among the
“we” In nearly all staff focus groups, the positive regard
for long-acting injectable medications manifested in a
‘we will find a way’ sensibility. One staff person stated,
“Once tools [are] there, we'll make the means to make
it happen” Overall, staff consensus was that they would
be able to offer LAI-ART to patients, and to do so, they
simply needed to develop a system to make it work. The
“we’ve got to do it” sentiment applied even if that meant
more work on systems and staft to accomplish this goal.

We detected similarities in general enthusiasm about
LAI-ART across staff and provider cohorts, but notable
differences in opinion about the degree of burden LAI-
ART implementation would pose, namely on staff. Across
sites, providers routinely expressed concerns about the
ability and willingness for nurses, pharmacists, and social
workers to manage the work associated with rolling out
LAI-ART. Providers were similarly pessimistic about
the capacity for nursing staff to take on added respon-
sibilities associated with a new LAI-ART program, e.g.,
“our nurses may not have the bandwidth” or “[it’s] more
than our staff can absorb right now” Meanwhile, staff
were aware of the extra work LAI-ART implementation
entailed but were generally eager to participate.

In all sites, the view was that while providers would
be integral to uptake, i.e., discussing the option with
patients, implementation of LAI-ART would likely be
executed by staff and pharmacists, not by providers.
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Thus, it was notable that staff narratives were routinely
optimistic as illustrated by a nurse manager below:

...something like that is feasible in our clinic setting.
We can develop a workflow to accommodate that
patient population that needs monthly injections. .
. And then, if we get a significant amount of patients
that qualify and want [LAI-ART], then, we can
redesign our workflow to accommodate that. — Site
2 Staff

In sites 1 and 2, we noted a sense of optimism and faith
in the existing clinic culture to make implementation
of LAI-ART work such as “our clinic is historically very
good at overcoming difficult challenges” Confidence in
clinic culture/readiness to implement was not as present
in site 3 — despite expressing high levels of acceptability,
the perception of feasibility of implementing LAI-ART
was low. The level of pessimism or optimism related to
implementation feasibility was influenced by the avail-
ability of resources. Participants in site 2 expressed
the greatest level of confidence in their availability of
resources. And participants in site 3 were the most fatal-
istic about their chances of scaling up LAI-ART beyond a
small pilot.

We are understaffed and overworked and don’t have
nurses and don’t have a layout like other clinics who
are well funded and they have resources to provide
the staff that they need to run clinics smoothly.— Site
3 Provider

Individual characteristics

The CFIR domain “individual characteristics” refers
to the “roles and characteristics of the individuals” [37]
working within the implementation space. We identified
“self-efficacy” and “knowledge and beliefs” as relevant
constructs; however, because they were so closely related
to the “inner setting” constructs of “culture” and “imple-
mentation readiness,” we discussed these above.

Recommendations for moving implementation forward

Our research suggests that all sites could support the
implementation of LAI-ART with a limited number of
patients using existing resources and that additional
resources would be necessary to scale up implemen-
tation, particularly to provide adherence support to
patients coping with significant obstacles to consistent
engagement in HIV care. Conversations about imple-
mentation complexity typically led to discussions about
how the clinic might prepare to navigate potential chal-
lenges. Participants outlined ideas about how to optimize
LAI-ART implementation. Our distillation of the pro-
posed strategies include methods to address inner setting
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deficiencies to foster readiness (1-8) and solutions to
promote equitable distribution of LAI-ART (9-11): (1)
promote opportunities to hear from peers with expe-
rience implementing LAI-ART; (2) provide LAI-ART
education to providers, staff and patients; (3) assemble
a dedicated, centralized LAI-ART team and assign clear
roles along with a manageable workload, e.g., provider-
champion, pharmacist, nurse, social worker; (4) adopt
useful models or tools from other injection clinics; (5)
launch a pilot with a few patients; (6) develop concrete
patient eligibility criteria; (7) develop a LAI-ART patient
tracking system to display information about scheduled
and missed injection visits; (8) create an outreach plan
with assigned roles for clinic staff in the event of a missed
injection appointment; (9) offer scheduled rather than
drop-in injection visits, but accommodate drop-ins when
possible; (10) consider utilizing incentives; (11) consider
a workflow to bring LAI-ART to the patient or develop
an after-hours injection clinic.

Discussion

Among providers and staff in three urban clinics caring
for underserved PLWH, we found high levels of accept-
ability of LAI-ART, as evidenced by a sense of enthusi-
asm about its potential to improve quality of life and to
potentially resolve barriers to daily oral ART adherence.
We also documented concerns about the equitable distri-
bution of LAI-ART, concerns about the potential strain
of implementation on existing resources, and questions
about logistics and payer source.

Our study echoes other research reporting that provid-
ers in similar settings in the US “generally support” or
find LAI-ART to be acceptable [50, 51]. We also report
on concerns that have been documented in the literature
though we do so using an implementation science frame-
work. Shared concerns about LAI-ART implementation
fell primarily under the outer and inner setting domains
including payer source [52] or insurance concerns [51],
staff and clinic system capacity to support injections
[53], monitoring appointments [53, 54], and manag-
ing missed appointments [54]. In their review article on
phase 3 clinical trial results and implementation consid-
erations, authors Bares and Scarsi [53] reported provider
concern about patient adherence to injection visits, but
it was not clear if the concern was an expression of fatal-
ism about the inevitability of patients to miss visits or if
the concern arose from deficiencies in clinic systems to
adequately support patients to routinely attend injection
visits or a combination of the two. Our data supports a
combination of anxiety about patients missing injection
appointments and the perceived effort clinics would need
to shoulder to adequately support patient adherence to
injection visits. Notably, patient adherence to visits was
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not necessarily a chief barrier expressed in the literature
on long-acting injectable contraception or antipsychotic
medication.

One of the implicit goals of our pre-implementation
research was to identify how the perspectives of LAI-
ART among providers and staff would contribute to or
work against the successful downstream implementation
of this new treatment option. Assessing implementation
through the lens of the CFIR provided us with insights
related most saliently to the intervention characteristics
construct of complexity. The complexity of the LAI-ART
intervention echoed throughout the focus group dis-
cussions as participants volleyed two distinct polarities,
from little complexity, expressed as “not too much effort
on our part” to a lot of complexity, expressed as “it’s going
to get complicated quick”” For less-well engaged patients
the complexity of implementing LAI-ART was expected
to lead to more intensive work by the clinic. The expected
outcomes of which could yield major benefits for patients
who had been unable to consistently adhere to daily oral
ART.

The amount of work necessary to effectively outreach
to help less-well engaged patients adhere to a timely
injection schedule every month was hard to quantify.
Participants could only surmise what that output might
look like based on past experiences. To be sure, this is
an important question to ask and answer in future pro-
grams. Until proven otherwise, the tacit hypothesis
seemed to be that engaging patients who face numer-
ous barriers to adherence would make the implementa-
tion of LAI-ART challenging and more complex than
for those patients with no history of adherence issues.
It will be important to evaluate the assumption that the
implementation of LAI-ART for highly adherent patients
will be uncomplicated. Emerging data from at least one
study reporting on implementation outcomes among
highly adherent patients suggests otherwise [55]. This
study reported “substantial human capital” was necessary
to attain and administer the medication and to support
patients using LAI-ART. The degree to which patient-
staff ratios impact efforts to implement LAI-ART will be
important to attend to.

Our use of the CFIR allowed us to “catalogue” key
constructs at play in the LAI-ART implementation
environment [56]. However, determinant frameworks,
such as CFIR, are deployed in a static fashion. Their
strengths lie in being able to enumerate the anatomy of
an implementation context, but conversely, they are not
well positioned to explain the physiology of said con-
text [56, 57]. Thus, our use of CFIR did not facilitate
our understanding of how key constructs interacted
with one another. Because we wanted to push beyond
a static perspective and offer an explanation about the
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relationships between determinants, we looked beyond
the CFIR. Our analysis of mechanisms that might pre-
dict implementation outcomes allowed us to theorize
that the successful rollout of LAI-ART requires ensur-
ing equitable access to LAI-ART within clinic settings
that are optimized to take on the myriad responsibili-
ties associated with medication adherence. This theory
may be tested in future studies.

We documented important implementation determi-
nants that would likely facilitate LAI-ART implementa-
tion. Many participants expressed self-efficacy in their
own abilities to effectively participate in LAI-ART imple-
mentation. These sentiments were clearly reflected in the
results of the brief survey which showed high degrees of
confidence in the ability to implement. Staff, in particu-
lar, conveyed optimism about the absorptive capacity of
the clinic to perform adherence support in the form of
ongoing surveillance and outreach associated with a LAI-
ART service. Staff expressed a willingness to coordinate
their work differently to accommodate the implementa-
tion requirements of LAI-ART, indicating that the return
on investment would be well worth it. Literature suggests
that when an evidence-based innovation has intrinsic
appeal to prospective implementers, it is more likely to
be implemented [58]. As proponents of LAI-ART, staff
indicated they would strive to remove implementation
barriers. If staff are successful in balancing their exist-
ing work with additional LAI-ART delivery tasks, theo-
retically the implementation climate will improve, and an
improved delivery climate may impact other individuals
in the setting. For example, those holding less favorable
attitudes about the feasibility of implementing an innova-
tion may relax their resistance. Research to assess staft-
ing resources such as nurses and pharmacists during the
implementation phase of LAI-ART could help deter-
mine the amount of effort needed to effectively scale the
delivery of LAI-ART. For example, a study leveraging
the Normalization Process Theory (NPT), a implemen-
tation science framework used to assess what it takes
for an innovation such as LAI-ART to become embed-
ded or integrated in practice, would be worthwhile [59,
60]. NPT is a dynamic theory and the use of this theory
would provide critical information about the generative
mechanisms that foster change and lead to implementa-
tion outcomes.

Future studies may also include a focus on under-
standing institutional absorptive capacity [61]. Given
the patient populations served by the participating clin-
ics, providers and staff were highly motivated to find
ways to narrow the possibility of an equity gap between
those with and without access to LAI-ART. Despite
facilitating individual characteristics such as high self-
efficacy to implement LAI-ART and a strong belief in the
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innovation, motivations could easily be dampened by a
lack of material and human resources to absorb the very
real work necessary to carry out an effective LAI-ART
program. Future studies focused on LAI-ART imple-
mentation might incorporate the concept of absorp-
tive capacity, the ability of an organization to effectively
integrate and apply new knowledge, information, and
innovations [62]. Our study suggests absorptive capac-
ity is a fruitful approach to studying the success or failure
of implementation efforts and as such is a logical start-
ing point for future inquiries to better understand and
account for absorptive capacity including its constituent
parts and how these parts interact to produce effective
uptake of LAI-ART [63].

Limitations

This study is not without limitations. The differences in
HIV healthcare financing across the three sites make
each setting somewhat unique. Two of the three clinics
serve publicly and privately insured patients; paradoxi-
cally, commercial insurance authorization processes may
be more complicated than those of public insurance. All
three settings share a designation as academic medical
centers. We encourage future research in settings such as
community clinics and federally qualified health centers
or Ryan White-funded clinics that are unaffiliated with
academic centers. Limitations also apply to our data col-
lection methods. We initially planned to conduct focus
groups in person and switched to a videoconferencing
format due to public health restrictions during the height
of the COVID-19 pandemic. The videoconference for-
mat prevented the moderator from using the time just
prior to starting the group to informally build rapport
with participants. In addition, the use of videoconferenc-
ing thwarted efforts for the moderator to gain firsthand
exposure to the clinical setting (or inner context) where
implementation of LAI-ART would take place. Relat-
edly, our sample has limitations. We recruited a subset of
the providers and staff in each site and had we convened
groups with all providers and staff in each site, we may
have heard different opinions about the acceptability and
feasibility of implementing LAI-ART. The possibility that
participants provided socially desirable responses, in this
case, to preserve professional reputations or job security,
is a perennial issue for social and behavioral researchers.
Yet this potential bias did not preclude candid responses
about challenges to implementing LAI-ART. The focus
groups were moderated by an individual without a clini-
cal background and may not have sufficiently probed
about specific medical concerns held by prescribers
related to, for example, severe non-IgE mediated and
IgE-mediated adverse drug reactions. Lastly, data were
collected prior to FDA approval in two of the three sites.
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However, implementation of LAI-ART had not begun in
Site 3 during our data collection period. All sites were in
the pre-implementation phase.

The strengths of our study include the substantial
involvement of clinician-researchers from each of the
clinics, which meant that the research questions and
analysis were narrowly focused on questions that are
important and salient to individuals working in “real
world” conditions. In addition, as a multi-site study, we
had the advantage of studying contextual influences to
assess how these may differ from one clinic to another.

Our findings may make a substantial contribution to
future implementers who may wish to integrate future
novel devices to deliver HIV ART such as an implant.
Understanding that in the case of HIV clinics, the clinic
setting and the individuals within the clinic have a pro-
found influence on implementation efforts. Thus, assess-
ing the readiness of the environment and the workforce
within it can direct capacity-building efforts to prepare
for forthcoming innovations and may speed up future
implementation efforts. It remains to be seen whether
these findings may be consequential for researchers
working in fields outside of HIV disease.

Conclusion

In this exploration of attitudes about the implementation
of LAI-ART among providers and staff working in three
geographically distinct settings, we found that provid-
ers want to offer LAI-ART to a variety of patients. Staff
want to implement strategies to support providers to offer
LAI-ART, encourage patients to adopt the new treatment
modality, and persist with injections. The main challenges
to implementation include concerns about unequal access
and a recognition that strengthening the clinic system
is critical. To bring the current formulation (provider-
delivered injections every 4 or 8 weeks) of LAI-ART
implementation to scale will require approaches that are
initially, and perhaps consistently, resource intensive.
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