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Abstract
Background

Increased HIV testing is essential to ending the HIV epidemic. People who inject drugs (PWID) are among the high-

est risk for HIV infection. Previous research at Tufts Medical Center identified low HIV testing rates in hospitalized

PWID. Our research team aimed to identify and overcome barriers to inpatient HIV screening of PWID using

implementation science methods.

Methods
Stakeholders were engaged to gather perspectives on barriers and facilitators of HIV testing. A PWID care bundle

was developed and implemented, which included (1) HIV screening; (2) hepatitis A, B, and C testing and vaccination;

(3) medications for opioid use disorder; and (4) naloxone prescription. Strategies from all nine Expert

Recommendations for Implementing Change (ERIC) clusters guided the implementation plan. Stakeholder feedback

was gathered throughout implementation, and implementation outcomes of acceptability and feasibility were

assessed.

Results
PWID overall felt comfortable with HIV testing being offered while hospitalized. Clinicians cited that the main bar-

riers to HIV testing were discomfort and confusion around consenting requirements. Many resident physicians sur-

veyed reported that, at times, they forgot HIV testing for PWID. Overall, though, resident physicians felt that the

PWID bundle was useful and did not distract from other patient care responsibilities.

Conclusions
Engagement of key stakeholders to increase HIV testing in an inpatient setting led to the implementation of a PWID

bundle, which was feasible and acceptable. Bundling evidence-informed care elements for inpatient PWID should be

investigated further.
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Plain Language Summary: People who inject drugs (PWID) are at an increased risk of contracting HIV. HIV testing is a

key strategy to stop the spread of HIV. Our study created a bundle of services and tests to offer to all PWID who were

admitted to the hospital. The bundle included HIV testing; hepatitis A, B, and C testing and vaccination; medications for

opioid use disorder; and prescription for Narcan, a medication that can reverse opioid overdose. We then asked doctors

and patients how they felt about the bundle and any barriers and facilitators that they predicted for expanding HIV testing

to PWID while admitted to the hospital. Patients were accepting of expanding HIV testing, and resident physicians felt it

was important as well and was a manageable addition to their list of responsibilities. However, the most likely part of the

bundle to be forgotten was HIV testing. This study lays the groundwork for bundling services for PWID while they are

hospitalized. We also highlight areas for future exploration.
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Introduction
Ending the HIV epidemic requires increased diagnosis, treat-
ment, prevention, and robust public health responses to HIV
outbreaks (Explore CDC’s Role in Ending the HIV Epidemic
in the U.S., 2021). The Centers for Disease Control and
Prevention guidelines have recommended HIV testing for
all hospitalized patients since 1993 (Centers for Disease &
Prevention, 1993). Hospitalization rates for management of
drug use–associated infections have increased rapidly since
2009, with a marked increase in 2013 with the introduction
of fentanyl to the illicit drug market and more recently with
methamphetamines (See et al., 2020; Serota et al., 2021;
Wurcel et al., 2016). Yet, in a 2018 report, people living
with HIV, including people with a history of injection drug
use, reported missed HIV testing opportunities with health-
care providers before their diagnosis (Wejnert et al., 2018).
The COVID-19 pandemic has further hampered the process
of linking people with substance use disorder to treatment
and harm reduction tools, further increasing overdose rates,
injection-related bacterial infections, and HIV (DiGennaro
et al., 2021; Park et al., 2022; Vasylyeva et al., 2020).

Considerable work has been done to engage key stake-
holders, including patients, clinicians, and healthcare adminis-
trators to improve HIV testing in inpatient settings using
systems-based changes (Gustafson et al., 2020; Osorio et al.,
2017). However, major gaps in HIV testing remain, especially
for people with opioid use disorder and people who inject drugs
(PWID) (Zhang et al., 2020). We previously reported data from
our institution that about 10% of hospitalized people who used
drugs received HIV testing, with Black and Hispanic patients
being less likely to receive HIV testing (Zubiago et al., 2021;
Hamdan et al., 2022). This low rate of testing occurred in the
wake of persistent HIV outbreaks in the communities our hos-
pital serves (Gonsalves et al., 2021; Hamdan et al., 2022).
Although there has been recent improvement of including per-
spectives of nurses and physicians’ assistants in the develop-
ment of improved care, their voices are often missing (Ober
et al., 2021; Wilson et al., 2021; Zhang et al., 2020).

Knowing the importance of HIV testing during hospi-
talization for PWID, and the current low rates at our

hospital, we used implementation science frameworks to
guide the process of working with key stakeholders to dis-
cover the best way to improve HIV testing rates for PWID.

Method

Framework Selection
Several complementary implementation method frameworks
guided the research. The Exploratory, Preparatory,
Implementation, and Sustainment (EPIS) framework provided
the scaffold for the research process (Aarons et al., 2011). Prior
to implementation,we selected seven strategies from theExpert
Recommendations for Implementing Change to further guide
the process. The seven strategies included identifying and pre-
paringchampions; capturingandsharing localknowledge; con-
ducting educational meetings; dynamic training; distributing
educational materials; conducting ongoing training; and using
mass media. These seven strategies were selected through
joint review of the available strategies by the research team
(AGW, ES, BP, and DS) and review of the literature, with a
focus on implementation science and improving care for
PWID (Bogan et al., 2020; Damschroder & Hagedorn, 2011;
Patel et al., 2022). The team prioritized selecting feasible, syn-
ergistic strategies. The 2013 Proctor et al. framework was used
to organize and present data on the implementation strategies,
targets of action, timing, and justification (Proctor et al., 2013).

Setting
The project was conducted at Tufts Medical Center, a tertiary
not-for-profit 415-bed academic center (Who We Are, 2022)
located in Boston, Massachusetts, and a referral center for
two local hospitals: Lowell General Hospital and Melrose-
Wakefield Hospital. Previous data published by our research
teamusing toxicology screening, billing codes, andmedication
review estimated that 200 people who use drugs (i.e., inject,
snort, or consume) are admitted to Tufts Medical Center
(Hamdan et al., 2022). Patients admitted to the Tufts Medical
Centermedical units are often cared forbyvarious inpatient ser-
vices, but many PWID are cared for by the infectious disease
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service because of the overlap between injection drug use and
infections. HIV testing and hepatitis serologies can be drawn
24 h a day, 7 days a week. HIV testing in Massachusetts
requires documentation of verbal consent. HIV test results
return in 4 h, andpositive results are emailed directly to specific
HIV clinicians to ensure follow-up. Hepatitis A, B, and C
results return in 24–48 h after blood draw. Vaccines and med-
ications for opioid use disorder (M-OUD) canbeordered at any
time during a patient’s hospitalization stay.

Exportation/Preparation Phases
Origins of the Project. The impetus for this research came
from a clinical interaction in Fall 2017. One of the research
team members (AGW) diagnosed a patient with HIV
during their hospitalization. Although this patient was diag-
nosed and linked to care, the experience fueled future research
to identify barriers of testing people for HIV.

Implementation Team. The implementation team included
an infectious disease physician/health service researcher
(AGW), infectious disease fellow (AK), nurse/implementation
scientist (DHD), research assistants (EDG, BP, ES, JZ, and
YM), and Master’s of Public Health students (VC, HN, and
AJ). AGW had experience working with PWID, which influ-
enced the keymethods of centering the opinions of bothPWID
and those who provide care to them. Prior to conducting and
analyzing pre-intervention, mid-intervention, and post-
intervention assessments, research assistants were trained by
AGW and DHD on qualitative and implementation research
methods. Guided by AGW, members of the research team
AK, BP, and ES worked on the institutional review board
application.

Pre-Implementation Work. The twomain implementation
strategies used during the exploratory and preparatory phase
were champion identification and capturing local knowledge
with informal meetings, in-depth interviews, and surveys.

Meetings With Key Stakeholders. Key staff stakeholders
were identified in April 2018 when AGW began attending
Tufts Medical Center Opioid Task Force meetings. The
main stakeholders were identified as medicine resident and
attending physicians; nurses; nurse managers; hospital
administrators; emergency medicine physicians; pharmacists;
and addiction psychiatrists. AGW presented data about low
HIV testing rates to the Opioid Task Force (Zubiago et al.,
2021). The stakeholders at these meetings facilitated further
presentations at departmental meetings (medicine, infectious
diseases, orthopedics, and surgery), morbidity and mortality
conferences, and nursing education sessions to present low
HIV testing rates and get feedback on how to improve HIV
testing. Field notes were taken at these meetings.

In-Depth Interviews. In-depth interviews were conducted
with (1) hospitalized patients and (2) physician
assistants (PAs). Hospitalized patients with substance use dis-
order were recruited for 45-min semistructured, in-depth inter-
views on ways to improve their healthcare, including their
perspectives on antibiotics and experiences of inpatient HIV

screening. An analysis of the themes related to PWID care
has been published (Morales et al., 2022). Inclusion criteria
included self-reported injection drug use within the past year.
The potential participant was approached first by a medical
team member and asked if they would be interested in partici-
pating in research. Monetary compensation was not permitted,
so participants were given an insulated water bottle. Our
research team decided to conduct in-depth interviews with
PAs because they were identified as an under-engaged stake-
holder group that was spread out across departments in the hos-
pital. PAs were not present at the Opioid Task Meeting, and
there was no joint PA-focused meeting, so in-depth interviews
were felt tobe thebestmethodofgatheringdata fromthem.PAs
were recruited for 45-min semistructured in-depth interviews
on barriers and facilitators to HIV testing through email and
word of mouth. They received $25 for participation. Research
team members audio recorded the interviews, and then audio
files were transcribed using Dedoose 6.1.18, (SocioCultural
Research Consultants, UCLA). Inductive thematic analysis
(ITA) methods was used to capture recurrent themes (Braun
& Clarke, 2006). Codes were developed through an iterative
process, until all recurring themeswere captured. The interview
guides are attached as Supplements 1 and 2.

Medicine Resident Surveys. Medicine residents were
identified as an important group to survey about barriers
to HIV testing. Following a review of the literature,
DHD and AGW developed the survey that asked residents
to rate the frequency with which they experience specific
barriers to HIV testing in the inpatient setting using a five-
point Likert scale (never, rarely, sometimes, often, and
very often). Prior to distribution, the survey was piloted
with three internal medicine residents from other local hos-
pitals, and their feedback was incorporated. With the
support of the internal medicine chief residents, an
anonymous 13-question survey was emailed to all medi-
cine residents (n= 63) in October 2021.

PWID Bundle Development. Although previous work
included all people who use drugs, for this project, we
wanted to focus more specifically on PWID. We made this
decision because infectious disease risks are increased for
people who inject drugs compared to people who snort or
smoke drugs. Additionally, several of the harm reduction
tools in the bundle are specific to opioid use, and people with
severe opioid use disorder who are hospitalized most com-
monly report injection as their method of drug use. The
concept of a bundle to improve PWID care was originally sug-
gested by AGW at one of the Opioid Task Force meetings and
gained support leading to development and refinement. A care
“bundle” is a system-based strategy that includes a group of
three to five evidence-informed practices, performed collect-
ively, to improve care (Lavallée et al., 2017). Care bundles
that group HIV testing with other types of testing and vaccin-
ation are evidence-based approaches for increasing HIV
testing for PWID in emergency rooms and ambulatory care set-
tings (Cowan et al., 2018; Galvan et al., 2006; Marks et al.,
2021; Polonijo et al., 2022). Other services that should be
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offered during hospitalization are hepatitis A and B testing and
vaccination; hepatitis C testing; M-OUD; and prescription of
opioid overdose reversal medications (Beieler et al., 2021;
Jones et al., 2019; Skolnick, 2018). The practices selected for
inclusion in thebundleconsistedof (1)HIVscreening; (2)hepa-
titis A, B, and C testing and vaccination; (3) M-OUD; and (4)
naloxone prescription. These elements were selected because
they are included in treatment guidelines for PWID (Levitt
et al., 2020; Thakarar et al., 2016; Yehia et al., 2014).. There
was some feedback to include offering pre-exposure prophy-
laxis (PrEP) to prevent HIV in the bundle, but several stake-
holders were concerned this would make the bundle too
cumbersome and prevent clinicians from using it.

Implementation/Sustainment Phase
The PWID bundle was piloted April–June 2021 on the infec-
tious disease ward service with weekly informal feedback
assessments from the residents and attendings. The research
team presented weekly to the infectious disease service
during the 8-week pilot period. We asked the team if they
knew about the PWID bundle and for feedback on how easy
it was to use. Then in July 2021, the bundle was expanded to
the other internal medicine services. Implementation was sup-
ported by continued engagement of stakeholders and capturing
of local knowledge but then expanded to include other strat-
egies. We created buttons that read, “Ask me about the
#PWIDbundle” (see Appendix A), flyers about the PWID
bundle components (see Appendix B), and a YouTube video
by two of the medicine residents with a jingle about the
PWID bundle components to the tune of “ABC” by Michael
Jackson (seeAppendixC).We used the protected lunch didac-
tic time for residents to conduct two sessions related to the
bundle. In thefirst session,we presentedwith addiction psych-
iatry about the importance of each of the bundle elements. In
the second session, AGW and other infectious diseases clini-
cians did a “role play” session, acting out patient–clinician
interactions about HIV testing. We provided educational ses-
sions with attendings during department meetings to show
results of the preliminary work and create a forum for answer-
ing questions about HIV testing. We used both venues to
spread education that all clinicians could get consent for
HIV testing, that HIV tests are returned within 4 h, and that
all positive HIV test results are automatically sent to the infec-
tious disease department to ensure follow-up.

To support sustaining the bundle, the information about the
PWID bundle was incorporated into the resident handbook,
which is distributed every July to the medicine residents. In
efforts to sustain the PWID bundle, we met with old and new
stakeholders. For the first time, the research team met with
information technology champions to discuss building the
PWID bundle into the electronic medical record using “smart
phrases.” Nurses who cared for PWID had been involved
throughout the exploration and preparation phases but were
not directly involved in the implementation phase. So, the
study team met with nursing leadership and nurse champions

to discuss how the bundle implementation went and to elicit
feedback on next steps and potential nursing involvement.
One question that arose was if nurses could legally obtain
consent for HIV testing, so the research team also met with
the legal, compliance, and administrative teams at Tufts
Medical Center to gather more information.

Acceptability and Feasibility Assessment. In October 2021,
a post-implementation survey was sent to all internal medicine
residents to assess the acceptability and feasibility of the imple-
mentation of the PWID bundle. Residents were recruited
through emails fromchief residents, in-person following didac-
tic lectures, and viaQRcode displayed on a projector atweekly
residentmeetings. The survey included 12 questions and asked
residents to rate their level of agreement with statements about
the feasibilityandacceptabilityofHIVtestingusingafive-point
Likert scale. Since the survey was designed for medicine resi-
dents, the abbreviation “AMA” was used, which means
“against medical advice.” We appreciate that “AMA” is a
complex term often used in a stigmatizing way. However, in
efforts to reflect the stakeholder group, it was included in the
language of the survey. Medicine residents who completed
the survey were enrolled in a raffle to win one of five $50
Amazon gift cards.

Effectiveness Assessment. To measure effectiveness of
the PWID bundle on increasing HIV testing, we analyzed the
number of HIV tests done per month in hospitalizations with
ICD9 and ICD10 codes that indicated drug use pre-intervention
(September 2020–March 2021), mid-intervention (April 2021–
June 2021), and post-intervention (July 2020–March 2022).
These data were gathered in conjunction with the Tufts
Clinical Translational Science Institute and was approved by
the Tufts Health Sciences Institutional Review Board.

Results
The work guides by the EPIS framework and Proctor
framework are displayed with the seven implementation
strategies in Figure 1 and Table 1.

Exploratory/Preparatory
Meetings with key stakeholders. Hospital staff and employ-
ees identified a variety of facilitators and barriers to HIV
testing and PWID bundle implementation before imple-
mentation. Among attending physicians, general concerns
included the relative priority of HIV testing during an
inpatient admission; liability concerns if patients leave
the hospital prior to addressing positive test results; the
appropriateness of initiating inpatient hepatitis A and B
vaccination; and the potential for missing subsequent vac-
cination doses upon discharge. Resident physicians
described concerns about the consenting process and the
effect that offering HIV testing would have on patient
rapport. Both the addiction psychiatry and nursing staff
voiced concerns that HIV consent was potentially outside
of their scope of practice. Pharmacists described logistical
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concerns and time constraints that could affect providing
naloxone medication and counseling to patients.

In-Depth Interviews. Fourteen patientswere approached, 11
agreed to be interviewed, and6were female. Eight people iden-
tified aswhite, oneperson asBlack, one asmulti-racial, andone
did not report their race/ethnicity. Most patients expressed that
they felt comfortable being asked about HIV testing and most
reported being tested regularly. One patient stated, when
asked if she had ever been tested for HIV: “Oh yeah, yeah,
‘cause that was the first thing that they asked me when I got
to the emergency room on that day. Sh’’s like, you mind if I
test you for HIV and Hep C and all that, I was like no
problem, go ahead… Test me for everything man, I want to
know that.” In reference to a question about HIV testing,
another patient said, “I know that they’re very pushy with
that lately because I know the rise inHIV, drug use. So I’ll con-
sider it. Yeah, it (testing) was good. So you don’t die of it, you
know what I mean?”Another patient said, “I took the test and
then it… it was the scariest shit that I ever been through in my
life.” There was one person who said that they refused HIV
testing when offered, “I haven’t been tested for HIV or

anything. I’m not using drugs. I don’t need it.” It could be
this person did not recently use drugs, so they did not feel
like HIV testing was needed. Another explanation was that
the participant did not want to discuss drug use openly with
the research assistant.

Out of 46 physicians’ assistants, 7 (15%) participated in the
research. Overall, PA participants felt HIV testing was import-
ant but did not believe it was within their scope of practice to
offer HIV testing. One PA said, “Our protocols are very
much, you know, managing kind of the big traumatic injuries
and stabilizing, and moving on. You know long term manage-
ment for these generally, HIV status and hepatitis status, often
don’t matter asmuch…unless again there is some type of infec-
tion, it’s [HIV testing] not a routine thing that we’re doing.
Generally infectious disease service will ask.” Another theme
that emerged was concern from the PA that testing might not
be within the goals of the attending: “The surgeons are a
bit more impatient. They’re a little bit less inclined to,
you know, be entertaining kind of routine testing for
certain things that may potentially be opening medical
cans of worms that may not be appropriate for service.”

Figure 1
Exploration, Preparation, Implementation, and Sustainment (EPIS) Model Including the Seven Expert Recommendations for Implementing Change
(ERIC) Strategies
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PAs also expressed that they did not test for HIV or hepa-
titis because they were concerned that they would not
know how to answer questions from the patients, “I find
it …kind of challenging you know. Being in emergency
medicine, I have this wide breadth of knowledge of a
little bit of a lot of things, so knowing enough about hepa-
titis and the treatment options and what the next steps
would be is still something I probably could use more edu-
cation on. I find it pretty difficult and challenging too
because people will have questions that I won’t know
how to answer.”

Medicine Resident Pre-Implementation
Survey
One-third (20/60) of medicine residents responded to the pre-
implementation survey about potential barriers to HIV testing.

About one-third (7/20) of residents sometimes worried about
offending the patient when asking about HIV testing, and
60% (16/20) sometimes or often forgot to ask the patient
about HIV testing (see Table 2). More than half of residents
(55%; 11/20) believed that bringing up HIV testing would
negatively impact patients’ participation in other aspects of
care, such as leaving AMA or refusal of other tests (Table 2).

Implementation/Sustainment Phase
Among internal medicine residents, 56% (43/77)
responded to the post-implementation survey. More
than half (59%; 23/39) were familiar with the PWID
bundle (Table 3). All respondents felt the bundle was
either moderately, very, or extremely effective and
important for improving healthcare delivery to PWID
(Table 3). Of the residents, 57% (20/35) said that the

Table 1
The 2013 Proctor Framework Applied to Implementation Strategies

Strategy Target(s) of action Temporality Justification for strategy

Identify and

prepare

champions

Key staff shareholders Prior to and during

implementation of the

bundle

Champions passionate about improving healthcare for

people who inject drugs is one of the most successful

strategies in the literature.

Capture and share

local knowledge

Clinicians who care for

PWID and hospitalized

PWID

Prior to and during

implementation of the

bundle

Patients and clinicians have an incredible amount of

knowledge about the multi-level barriers preventing

HIV testing. We captured local knowledge through

in-depth interviews, survey, and field notes to inform

the development of the PWID bundle.

Conduct

educational

meetings

Clinicians Prior to and during

implementation of the

bundle

We identified several knowledge gaps in understanding

evidence-based care for PWID as well as the rules

around HIV testing. Educational meetings allowed for

a forum for clinicians to ask questions. Educational

meetings were necessary to teach about the PWID

bundle. Although details were emailed to all clinicians,

the internal medicine residents were often too busy

to read or meaningfully interact with information

delivered through email.

Distribute

educational

materials

Medicine residents Prior to and during

implementation of the

bundle

A common theme found in the pre-implementation

medicine resident survey was forgetting to ask about

HIV testing. We developed flyers to remind people

about the PWID bundle and posted them in places

where internal medicine residents work.

Make training

dynamic

Medicine residents Prior to and during

implementation of the

bundle

We noticed that in preliminary discussions with internal

medicine residents, they seemed tired and

disengaged. We created different systems of

education, including “role-play” exercises and

case-based presentations to encourage the internal

medicine resident participation.

Use mass media Medicine residents During the

implementation of the

bundle

Champions and project team members developed a

3-min jingle to the tune of “ABC” by Michael Jackson

to reinforce the components. To make this easily

accessible, the residents recorded themselves singing

the jingle and published it on YouTube, an accessible

and popular website among the medicine residents.

Conduct ongoing

training

Medicine residents During and after

implementation of the

bundle

We included the details of the PWID bundle in the

resident handbook that is distributed to new

residents each July.
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bundle was not disruptive to workflow, and 71% (25/35)
strongly or somewhat agreed that they felt sufficiently
skilled to carry out and apply the components of the
PWID bundle (Table 3). Although the rate of hospitali-
zations that included an HIV test increased overtime,
there were no significant changes in the rate of tests com-
pleted (see Figure 2).

Discussion
In this paper, we shared how we used implementation science
methodology to engage stakeholders in the process of improv-
ing healthcare for PWID. The PWID bundle was an accept-
able and feasible way to incorporate HIV testing into
inpatient care and improve quality of PWID care but did not
lead to increases in HIV testing rates for hospitalized PWID.

We believe the PWID bundle did not lead to increased HIV
testing because of the absences of systematic implementation
and limited systems of outcome assessment. The PWID
bundle, as a pilot project, was not integrated into the electronic
medical record. We plan to build from this research with con-
tinued engagement of key stakeholders and decision-makers
to identify systems-based changes to increase PWID bundle
uptake. Members of our research team have successfully

implemented systematic interventions to increase HCV
testing (Wurcel et al., 2017).We began working with informa-
tional technology champions to build “smart phrases” that can
bring the PWID bundle into clinical notes during the sustain-
ment phase and plan to continue to do this. These smart
phrases can be queried, and using them would allow us to
track bundle use. To help us track the acceptability of the
bundle among PWID, we are working with information tech-
nology and research experts to develop a natural language pro-
cessing algorithm to assess methods of early identification of
PWID. This is how we developed Figure 2, but we would
like to continue to refine our natural language processing algo-
rithm. Using natural language processing and smart phrase
querying together, we hope to develop better systems of evalu-
ating if thePWIDbundlewasused, and if it translated intomore
HIV testing.

Another reason we hypothesize the PWID bundle did not
work is the highly sensitized nature of HIV preventing discus-
sions between clinicians andpatients. “HIVexceptionalism” is
the movement that advocated for unique policies and proce-
dures for HIV (Blain et al., 2021). With this exceptional care
came documented consent, and consent requirements vary
across the United States (Blain et al., 2021). However, corner-
ing HIV as different from every other illness has hampered

Table 2
Pre-Implementation Medicine Resident Survey Results

Never Rarely Sometimes Often

Very

often

I am unable to get consent from a patient about HIV testing 0 12 7 0 1

I worry about offending the patient by asking about HIV testing 4 9 7 0 0

I worry that the patient will get angry about HIV testing 4 11 5 0 0

I worry that bringing up HIV testing will negatively impact the patient’s participation in

other aspects of care (leave AMA, refuse other tests)

6 11 2 1 0

I worry about telling a patient that they are positive for HIV 6 6 7 1 0

I worry about my responsibility for my patient if they test positive for HIV (connecting

them to care)

7 5 7 1 0

I forget to ask the patient about HIV testing 0 4 12 4 0

Note: PWID = People Who Inject Drugs; AMA = Against Medical Advice.

Table 3
Post-Implementation Medicine Resident Survey Results

Never Rarely Sometimes Often

Very

often

I feel uncomfortable offering an HIV test to my patients 23 6 0 0 6

I feel comfortable ordering hepatitis A and B vaccination based on the result of testing 0 6 6 16 7

I feel comfortable prescribing Naloxone to my patients 1 2 5 9 18

I feel sufficiently skilled to carry out and apply the components of the PWID bundle 0 5 5 17 8

The PWID bundle can be performed by any healthcare provider on an inpatient

service (including interns, residents, fellows, attendings, physician assistants, and

nurse practitioners)

0 0 6 7 22

Note. PWID = People Who Inject Drugs.

Grussing et al 7



work to end theHIVepidemic (Blain et al., 2021).As shown in
the interviews with PAs, HIV testing was seen as something
that was best done by infectious disease doctors. As seen in
our sustainment phase, we are working with champions
across the health system to define the role of nurses and PAs
in the PWID bundle. We specifically hope to understand
nurses’ and PAs’ perspectives about expanding their scope
of practice to include HIV consent. We hope to build upon
the existing infrastructure of nursing involvement in bundles,
including bundles for the prevention of ventilator-acquired
pneumonias, deep vein thromboses, wounds, and falls
(Kennedy, 2022), and incorporate nurses as champion to
improve HIV testing.

Prior to intervention, two of the main barriers to inpatient
HIV testingwere residents forgetting to ask patients and attend-
ings not knowing HIV testing should be completed during
inpatient hospitalization. Clinicians often felt HIV testing and
other components of the PWID bundle should be deferred to
the outpatient setting. PAs, representing surgical and medical

subspecialties, felt thatHIVwas outside of the scope of subspe-
cialty care. Hospitalization is a critical opportunity for testing
and linkage to care, as many PWID are frequently reluctant
to seek outpatient medical care due to significant barriers,
including stigma and concerns about receiving substandard
medical care (Dion et al., 2020; Motavalli et al., 2021;
Paquette et al., 2018). Many of the inpatient providers’ main
hesitation toward the PWID bundle was the potential for loss
to follow-up and not completing the hepatitis A virus or hepa-
titis B virus vaccination series. However, research has shown
that among peoplewho are non-immune to hepatitisA or hepa-
titisB, even thefirst vaccine doses are known tooffer somepro-
tection (Ahmed&Gray, 1996;Mayorga et al., 2016). Concern
of PWID missing subsequent doses should not be a reason to
postpone the first doses of hepatitis A and B vaccines.

Testing is crucial to ending the HIV epidemic, but the
data from our research show that, even 40 years after the
first case of HIV, many clinicians feel uncomfortable dis-
cussing HIV in the scope of inpatient medical care. In

Figure 2
HIV Testing Rates for People Who Inject Drugs (PWID) Before, During, and After Implementation of the PWID Bundle at Tufts Medical Center
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Massachusetts, providers are required to document verbal
consent. Obtaining verbal consent for an HIV test was
noted to be uncomfortable by the medicine residents.
While we should encourage providers’ confidence in
obtaining consent for HIV testing, it is hard to ignore the
fact that some PWID are not being offered HIV testing
because the consent process is cumbersome and a barrier
itself. Removing the verbal consent for HIV will take
engagement of key stakeholders, including public health
champions, policy experts, and people living with HIV.
We strongly recommend changing the HIV consent
process and believe it will have an immense impact on
increasing HIV testing. We believe that HIV testing
consent should be covered by consent to treatment,
which is an agreement to receive indicated medical care
(this includes every blood test besides HIV) that every hos-
pitalized person must complete upon admission.

There are several limitations to this study. First, this
intervention occurred in a single tertiary care facility in
Boston, Massachusetts. The perspectives of providers
and PWID interviewed in this intervention may not
reflect those of all hospitals. The nature of implementation
work often makes it necessary to pilot strategies in con-
tained settings; however, we would like to reflect that our
experience of implementation may be different than other
centers. Second, the pre- and post-intervention medicine
resident surveys were different. Although it would have
been ideal to have the same survey for the sake of compari-
son, we had specific questions about the intervention that
were only suited for the post-intervention survey. Third, sti-
pends were introduced for the post-intervention survey,
which affected participant response rates. The pre-
intervention survey response rate was 26%, and post-
intervention survey response rate was 55%. However, total
response rates remained relatively low across both pre-
intervention and post-intervention surveys, hopefully minim-
izing any significant differences. Fourth, stakeholders may
have been reluctant to share honest and real opinions with
coworkers during small group discussion. For this reason,
research assistants were often the conveyors and gatherers
of information to reduce the risk of likeability bias. Fifth,
we collected post-intervention data from hospital employees
but not patient stakeholders since pre-intervention data sug-
gested that the PWID were overall supportive of HIV
testing. However, it would have been interesting to hear
the thoughts’ of PWID post-intervention. Sixth, the data
used to calculate HIV testing rates was for all drug use,
not specifically injection drug use. However, we believe
that people who use drugs via injection are most likely to
be tested for HIV, so we believe the difference in testing
rates between people who use drugs and PWID is likely neg-
ligible. Lastly, as consent is necessary, we do not know if
more clinicians asked for HIV testing consent but patients
refused. We did not have any implementation strategies
aimed directly at increasing the acceptability of HIV
testing for PWID.

Conclusion
Implementation science–rooted methodology can guide
the process of PWID care improvement. We hope that
our experience encourages clinicians at other hospitals to
work towards improved systems of care, particularly for
PWID. High-quality healthcare for hospitalized PWID is
an opportunity to foster trust, a necessary part of the equa-
tion to end the HIV epidemic.
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