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. Introduction 

Direct-acting antiviral (DAA) medications demonstrate almost uni-

ersal, pangenotypic success in resolving hepatitis C virus (HCV) in-

ection ( Alavian et al., 2018 ; Falade-Nwulia et al., 2017 ; Graf et al.,

019 ). The benefits of successful treatment are undermined by HCV

einfection ( Hellard et al., 2015 ; Midgard et al., 2016 ). Rates of HCV

einfection among people who inject drugs (PWID) range from 5%

o 22% annually ( Falade-Nwulia et al., 2018 ; Grebely et al., 2019 ;

ajarizadeh et al., 2020 ; Springer, 2019 ), suggesting that preventing

CV reinfection remains an overlooked step in the HCV care continuum

 Falade-Nwulia and Sulkowski, 2017 ; Martinello et al., 2018 ). 

Researchers have posited that HCV treatment can serve as a critical

eriod for intervention to prevent future HCV reinfection ( Grebely et al.,

019 ). Formative work by co-authors highlighted the need for education

round the risk of HCV infection through sharing of syringes and other

njection equipment ( Heimer et al., 2002 ; Koester et al., 2003 ) and the

mportance of reinforcing risk reduction messaging ( Grau et al., 2009 )

nd bolstering self-efficacy in employing safer injection techniques

 Grau et al., 2005 ). We used the Information-Motivation-Behavioral

kills (IMB) Model as the framework for developing a behavioral inter-

ention for individuals starting HCV treatment to build knowledge, mo-

ivation, and self-efficacy to engage in safer injection practices and avoid

CV reinfection. Applications of the IMB Model have demonstrated that

ehavior change is related to knowledge of the problem and strategies

o overcome it, motivation to engage in safer behavior, and belief one

as the skills to change their behavior ( Fisher et al., 2008 ; Fisher &

isher, 1992 ; Fisher et al., 2003 ). 

We report findings from a pilot study conducted at an opioid treat-

ent program (OTP) that was curtailed due to the COVID-19 pandemic.

e believe the data presented provide a guide for future efforts to re-

uce HCV reinfection risk among PWID. 
∗ Corresponding author. 

E-mail address: adam.viera@yale.edu (A. Viera). 
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. Methods 

The intervention was developed and piloted through a collabora-

ion between the research team and an implementation team at the APT

oundation, one of the largest OTPs in Connecticut, with over 5,000

nique patients seen annually. Since 2015, it has provided onsite HCV

reatment with high rates of HCV treatment completion and elimination

f detectable virus ( Butner et al., 2017 ). 

.1. Intervention structure 

The intervention consisted of two sessions integrated into DAA treat-

ent. The initial session used treatment-related phlebotomy to provide

isual instruction on the essentials of safe injection. The second session,

nformed by the IMB Model, reinforced the first session’s content. 

.2. First session: the 10-minute intervention (10-MI) 

Treating the first session as a “teachable moment, ” content was tai-

ored to what could be delivered during a 10 min phlebotomy session for

AA treatment. Intervention content was delivered by trained staff nar-

ating the actions of the phlebotomist that protect against venipuncture-

elated adverse events. The session covered five key steps: (1) preparing

 clean space for injection, (2) finding a vein, (3) getting the skin ready

or injection, (4) registering the needle in the vein, and (5) cleaning up

fter injection. 

.3. Second session: the IMB intervention 

The second session was designed as an hour-long, interactive group

ession, consistent with other group sessions offered by the APT Founda-

ion. The IMB Intervention had four sequential components: (1) interac-

ive review of information presented during the 10-MI; (2) discussion of
arch 2022 
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easons and social supports motivating safer injection; (3) mock demon-

tration of safer injection; and (4) provision of harm reduction resources

nd information. 

.4. Development of intervention materials 

We developed a plain-language script and facilitator’s guide for both

ntervention sessions. The research team reviewed these materials and

resented them to the implementation team for their feedback. Final

aterials (available in supplement ) were approved by the Yale Univer-

ity IRB prior to use. 

.5. Participant recruitment and intervention delivery 

All participants were patients starting treatment for HCV infection

t the OTP. In addition to initiating HCV treatment, participants were

ligible if they: (1) were over 18 years of age, (2) spoke English, and

3) provided informed consent. Receipt of medications for opioid use

isorder was not a criterion for study inclusion. Patients starting HCV

reatment were approached by members of the implementation team,

ho assessed interest in the study, obtained informed consent, and ad-

inistered the baseline assessment. After four months of recruitment

ithout incentives, participants were offered up to $60 for study par-

icipation: $10 each for the baseline, first intervention session, and first

ollow-up assessment, and $30 for the second follow-up assessment. No

onetary incentive was offered for the second session, which served to

eet substance use treatment group requirements. 

After study enrollment, the 10-MI was delivered at approximately

he fourth week of HCV treatment during a planned blood draw. Ap-

roximately two weeks later, participants were invited to attend the

MB intervention. 

.6. Data collection and analysis 

Questionnaires were designed to determine if the intervention im-

roved participants’ competence to prevent HCV reinfection. The base-

ine assessment collected data on demographic characteristics, history of

njection practices, and knowledge of HCV infection, safe injection, and

yringe access. A subsequent survey (hereafter called the safer injection

ssessment) was administered at four time points during and after treat-

ent; it assessed safer injection knowledge, motivation, intention, self-

fficacy, and behaviors. After the IMB intervention, participants com-

leted a satisfaction survey. All data collection instruments were self-

dministered, with intervention staff available to assist as needed. 

Data were collected to identify intervention elements that could be

easibly, acceptably, and reliably implemented. We assessed recruitment

easibility by comparing the number of individuals starting HCV treat-

ent to the number who agreed to participate in the study, noting com-

on reasons for declining to participate. We assessed the feasibility of

ntervention engagement by charting the extent to which participants at-

ended intervention sessions within the allotted time frame. We assessed

etention feasibility by comparing the total number of participants en-

olled in the study to the number who completed relevant benchmarks

i.e., session attendance, assessment completion). Finally, we assessed

he feasibility of data collection by examining the percentage of com-

lete responses for all data collection instruments. 

.7. Pilot coordination 

We convened regular meetings of the research, implementation, and

CV treatment provider teams to assess their experiences recruiting par-

icipants and delivering the intervention according to the protocol. Con-

ensus among all partners was obtained before major modifications of

he protocol. 
2 
. Results 

We recruited 17 participants over a ten-month period (May 2019

February 2020). Recruitment and follow-up ended when SARS-CoV-

 pandemic restrictions in Connecticut curtailed HCV treatment at the

TP. 

.1. Participant baseline characteristics 

.1.1. Description of study sample 

Table 1 summarizes the 17 participants’ characteristics. Participants

ere mostly male (70.6%). Most had completed a high level of educa-

ion, with 41.2% reporting some level of college or technical school. The

ajority was unemployed (58.8%); of those who were employed, most

ere employed part-time (85.7%). All participants had public health

nsurance. 

All but one participant (93.8%) had ever been arrested, half had

een convicted of a felony, nearly a third (29.4%) were on parole or

robation, and three (17.6%) were awaiting trial or some other court

ppearance. All participants reported a history of injection drug use, but

nly three (17.6%) reported injecting drugs in the month before study

nrollment. 

At baseline, all participants were aware of the hepatitis B vaccine;

y contrast ten (58.8%) knew there was no such vaccine against HCV.

ll participants but one (94.1%) knew reinfection with HCV is possible

fter being cured. Few participants (11.8%) knew that protecting skin

fter injection can help prevent HCV infection. Few participants (17.6%)

new it is legal to carry syringes in Connecticut, and little more than

alf (58.8%) knew it is legal to buy syringes from a pharmacy without

 prescription. 

.2. Implementation outcomes 

.2.1. Feasibility of recruitment and enrollment 

During the study recruitment period, 17 of the 35 individuals who

tarted HCV treatment at the APT Foundation consented to participate,

ielding a 48.6% enrollment rate. Common reasons for declining par-

icipation were the initial lack of financial incentive and the time com-

itment involved in completing assessments. Recruitment efforts also

agged due to clinical staff turnover, which prevented OTP staff from

ontacting potential participants in a timely manner. In response, the

rotocol was amended to offer $60 for study participation broken down

y session. Additionally, an intake nurse in the medical unit was trained

o enroll participants. After these changes, the enrollment rate nearly

oubled, from 35.0% before these changes to 66.7% afterwards. 

.2.2. Feasibility of intervention delivery 

Three participants completed both intervention sessions. Another

ve completed only the first session. Two participants, recruited the

onth before study termination, could not receive the first session. The

emaining seven participants were enrolled but did not participate in the

ntervention. (See Fig. 1 ) Lack of coordination between the implemen-

ation team and medical unit staff resulted in missed opportunities to

onduct intervention sessions. Difficulties in coordinating participants’

chedules and on-site logistics contributed to the low rate of delivering

he second session. The research and implementation teams agreed to

hange the second session from a group session to a one-on-one ses-

ion (using the same intervention materials). Following this change, the

mplementation team reported intervention delivery as more feasible. 

.2.4. Feasibility of data collection 

Complete baseline data were collected from all participants. Initially,

ata collection was a challenge with safer injection assessments; only 3

f the first 6 participants completed scheduled assessments. Providing

he implementation team additional training in administering assess-

ents resulted in 5 of 7 returning completed assessments. Completion
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Table 1 

Participant Characteristics ( N = 17). 

Demographics 

N (%) or Mean (SD) 

Gender 

Female 

Male 

5 (70.6%) 

12 (29.4%) 

Age 41.9 (13.8) 

Education 

8 th grade or less 

Some high school 

High school graduate/GED 

Some college/technical school 

1 (5.9%) 

3 (17.6%) 

6 (35.3%) 

7 (41.2%) 

Employment 

Not employed 

Full-time 

Part-time 

10 (58.8%) 

1 (5.9%) 

6 (35.3%) 

Insurance 

Medicaid 

Medicare 

Medicaid & Medicare 

13 (76.5%) 

2 (11.8%) 

2 (11.8%) 

Arrested 15 (93.8%) 

Felony Conviction 8 (50.0%) 

Probation or Parole 5 (29.4%) 

Awaiting Charges 3 (17.6%) 

Past Month Alcohol Use 3 (18.5%) 

Past Month Cocaine Use 4 (25.0%) 

Past Month Methamphetamine Use 1 (5.9%) 

Past Month Opioid Use 0 (0.0%) 

Past Month Street Fentanyl Use 3 (18.8%) 

Past Month Injection 3 (17.6%) 

Knowledge 

Question Number (%) Correct 

HCV can cause liver cancer 15 (88.2%) 

HIV is easier to spread than HCV 8 (47.1%) 

You can prevent HCV spread by covering 

the skin where you just injected 

2 (11.8%) 

You can tell someone is infected with 

HCV by the way they look 

16 (94.1%) 

Drinking alcohol makes HCV worse 13 (76.5%) 

There is a vaccine to prevent HCV 

infection 

10 (58.8%) 

There is a vaccine to prevent HBV 

infection 

17 (100.0%) 

Most people who get infected with HCV 

totally recover from it 

9 (52.9%) 

Most people who get infected with HBV 

totally recover from it 

4 (23.5%) 

You can get HCV from contaminated food 12 (70.6%) 

HCV is easily spread by both sex and used 

needles 

2 (11.8%) 

Once you have been cured of HCV, it is 

impossible to get reinfected 

16 (94.1%) 

It is legal to buy syringes without a 

prescription in pharmacies in CT 

10 (58.8%) 

It is legal in CT to carry used syringes 3 (17.6%) 

It is legal in CT to carry injection gear 

other than syringes ∗ 
3 (50.0%) 

∗ Question was only asked of 6 participants before the form changed. 
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f the safer injection assessment increased to nearly 100% after provid-

ng this additional training and checking assessments for completion. 

. Discussion 

The purpose of this study was to develop and pilot test a behavioral

ntervention to reduce HCV reinfection among individuals completing

CV treatment. Initial recruitment challenges included the lack of mon-

tary incentive and interruptions in treatment initiation due to turnover

f medical personnel. After offering a monetary incentive for study par-

icipation and expanded staff training, we observed a higher rate of re-

ruitment. 
3 
Although participants were fairly knowledgeable about some aspects

f viral hepatitis at baseline, most were ill-informed about transmission

isks related to injecting drugs, the most likely route of HCV reinfection.

his lack of knowledge is consistent with previous studies ( Heimer et al.,

014 ; Heimer et al., 2002 ), demonstrating ongoing need for an interven-

ion of the kind we developed. 

Initial barriers to implementing the intervention included poor coor-

ination between medical staff and the implementation team and diffi-

ulty in managing the logistics of convening group sessions. These barri-

rs demonstrate that careful attention must be paid to balance the costs

f implementing each intervention session with its benefits. Subsequent

o adjustments in intervention protocol, implementation team members
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Fig. 1. CHIME Study Flow Diagram. 
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eported increased feasibility and acceptability of intervention activi-

ies. Future work will focus on more rigorous assessment of intervention

easibility, acceptability, and efficacy as well as the effect of limiting the

ntervention to a single session. 

Assessing the feasibility of data collection has been critical in plan-

ing for a future clinical trial of the intervention. Completion of the safer

njection assessment increased to nearly 100% after providing the im-

lementation team with additional training and checking assessments

or completion prior to the end of the session. Data collection could be

mproved further by creating a digitally automated version. 

Although intervention development was fully completed, implemen-

ation challenges and the COVID-19 pandemic proved substantial bar-

iers to a successful pilot. These considerations represent limitations of

ur findings. Participants reported low rates of recent injection drug use;

uture efforts will focus on recruiting participants at higher risk for HCV

einfection. 

. Conclusions 

Formative work has produced a two-session behavioral intervention

o prevent HCV reinfection delivered in tandem with DAA treatment

or HCV infection. Baseline data, showing limited knowledge and poor

pplication of safer injection practices, demonstrates the need for an

ntervention that increases safer injection knowledge, motivation, and

elf-efficacy. Our findings highlight the importance of staff training and

oordination and reveal that conducting group sessions in an integrated

TP setting may not be feasible. Future work will focus on delivering in-

ervention components virtually and rigorously demonstrating feasibil-

ty for the intervention to change knowledge, motivation, self-efficacy,

ntention, and behavior in ways that reduce HCV reinfection following

urative treatment. 
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