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Abstract
In the United States, approximately 25% of people with HIV (PWH) are co-infected with hepatitis C (HCV). Since 2014, 
highly effective and well-tolerated direct-acting antivirals (DAAs) have revolutionized HCV treatment. Uptake of DAAs by 
people with HIV/HCV co-infection has improved but remains suboptimal due to system, provider, and patient-level barri-
ers. To explore patient-level issues by better understanding their attitudes towards DAA treatment, we conducted qualitative 
interviews with 21 persons with HIV/HCV co-infection who did not consent to DAA treatment or delayed treatment for at 
least 1 year after diagnosis. We found PWH perceived DAA treatment barriers and facilitators on multiple levels of the social-
ecological environment: the individual (HCV disease and treatment literacy), interpersonal (peer influence), institutional 
(media and healthcare provider relationship), and structural levels (treatment cost and adherence support). Recommendations 
to improve DAA treatment uptake include HCV-treatment adherence support, HCV disease and treatment literacy training 
(particularly for substance use and DAA treatment interactions), and encouraging PWH who have successfully completed 
DAA treatment to speak with their peers.

Keywords  HIV/HCV co-infection · Hepatitis C treatment · Direct-acting antiviral treatment · Comorbidity · Qualitative 
interview

Introduction

In the United States, approximately 25% of people with HIV 
(PWH) are co-infected with hepatitis C (HCV) [1, 2], which 
is the leading cause of liver-related morbidity and mortal-
ity in the country [3–5]. HIV/HCV co-infection accelerates 
liver disease progression, and co-infected people are dispro-
portionately affected by liver-related mortality and elevated 
mortality in general [6–10]. HCV infection is increasing due 
to the opioid epidemic, and it is estimated that 62- 80% of 
people who inject drugs (PWID) living with HIV are co-
infected with HCV [11–13].

In 2014, the introduction of direct-acting antiretroviral 
(DAA) treatment in the United States revolutionized HCV 
treatment. DAA treatment is highly effective (> 95% cure 
rates), well-tolerated, and can be administered for short 
courses (8–12 weeks for current pan-genotypic regimens) 
[14, 15]. Unlike the previous interferon-based treatment, 
DAA treatment is just as effective for persons with HIV/
HCV co-infection as it is for people with HCV mono-infec-
tion [16–19]. Due to the availability and efficacy of DAA 
treatment, the World Health Organization (WHO) launched 
an initiative to eliminate HCV as a global public health 
threat by 2030 [20]. The CDC Division of Viral Hepatitis 
2025 Strategic Plan aims to increase HCV cure to > 85% by 
2030 [21].

However, despite DAA treatment’s availability, ease, 
and efficacy, uptake is insufficient to meet HCV elimina-
tion goals [22]. Most people diagnosed with HCV are still 
untreated [6, 23–25]. Targeting the smaller group of PWH 
with HCV for micro-elimination efforts has been proposed, 
given the higher morbidity and mortality in this group [11, 
26–28]. While various studies show that implementation 
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efforts to expand HCV treatment in persons with HIV/HCV 
co-infection result in improved cure rates [29–35], there 
remains a treatment gap that poses an ongoing barrier to 
micro-elimination efforts. Thus, meeting HCV micro-elim-
ination goals among persons with HIV/HCV co-infection 
requires analyzing treatment barriers and facilitators for 
PWH who delay or do not consent to DAA treatment.

With few exceptions [36], previous research on DAA 
treatment barriers and facilitators has primarily focused on 
people with HCV mono-infection where multiple issues 
influence DAA treatment uptake, including alcohol and drug 
use, socio-economic variables, homelessness, comorbidities, 
social support, knowledge of HCV symptoms and treatment, 
provider relationships, and residual fear of treatment side 
effects from the pre-DAA interferon era of treatment [6, 14, 
36–39]. Among co-infected persons, barriers to establish-
ing HCV care include mental health disease, ongoing drug 
use, being non-white, CD4 < 200, and detectable HIV viral 
load [39]. While demographic analysis can shed light on the 
ongoing multifactorial treatment gap, qualitative research is 
critically important for gaining an in-depth understanding of 
previously unidentified processes that influence patient-level 
perceptions of DAA treatment by PWH who delay or refuse 
treatment. Such understanding is essential for developing 
interventions to improve treatment uptake among PWH 
with HCV and may contribute to interventions for increas-
ing HCV treatment uptake in general.

We use a modified social-ecological model [40, 41] to 
examine the multiple interconnected themes on the indi-
vidual, interpersonal, institutional, and structural levels that 
serve as barriers or facilitators to DAA treatment for persons 
with HIV/HCV co-infection who delay DAA treatment for 
at least 1 year after diagnosis or do not consent to DAA 
treatment.

Methods

The methodology chosen for this study is Charmaz’s con-
structivist grounded theory, which emphasizes an inductive 
and iterative approach that allows themes to emerge from 
participants’ lived experience and helps capture theoreti-
cal insights from the data [42]. Semi-structured qualitative 
interviews were selected over focus groups to help ensure 
participant confidentiality [43] and gain an in-depth under-
standing of processes that influence patient-level HCV treat-
ment perceptions. This paper follows the SRQR guidelines 
for reporting qualitative research [44].

Patient Recruitment

From April 2020 to February 2021, the first author, 
who has extensive training and experience conducting 

semi-structured interviews and working with vulnerable 
populations including PWH, PWID, and people experi-
encing homelessness, conducted in-depth interviews with 
21 people who had a confirmed HIV and HCV diagnosis 
and who delayed treatment for HCV for at least 1 year after 
HCV diagnosis or had not consented to treatment at the 
time of the interview. Patients were recruited from seven 
HIV primary care clinics located in urban areas in Con-
necticut (CT); they serve a PWH population comprised of 
racial and ethnic minorities (African American and Latinx) 
with major HIV transmission risk factors being men having 
sex with men (MSM) and historically PWID. Clinics were 
university-based or Federally Qualified Health Centers. All 
clinics receive Federal Ryan White funds and have a multi-
disciplinary team approach with access to medical case 
managers and mental health and substance use providers 
in addition to Infectious Disease (ID)-trained HIV provid-
ers. Designated on-site ID providers with special training in 
HCV management provided HCV treatment. In some cases, 
the patient’s HIV provider (responsible for HIV antiretro-
viral treatment (ART) and primary care management) was 
also the HCV prescriber; in other cases, the HIV provider 
referred the patient to the on-site HCV provider through a 
standardized algorithm [39] where all treatment plans were 
available in the electronic medical record (EMR).

This study was part of a HRSA Special Project of 
National Significance (SPNS) initiative Curing Hepatitis C 
among People of Color Living with HIV. The goal was to 
assess and promote efforts on a clinic and statewide level to 
treat HCV among persons with HIV/HCV co-infection. All 
patients with HIV/HCV co-infection in CT were identified 
by a surveillance-based algorithm and were entered into a 
centralized database from which HCV treatment status was 
tracked based on laboratory data routinely collected by the 
CT Department of Health (DPH); all patients in the database 
were given a unique DPH code. Patients in the centralized 
database were filtered by the participating clinic to generate 
clinic-based lists.

Eligible patients were 18 years of age or older, able to 
speak English, had delayed HCV treatment for at least 1 
year after diagnosis, and at the time of the interview were 
either untreated for HCV, had fully completed treatment for 
HCV in the past year, or were currently in treatment. We 
included patients who had recently entered treatment after 
previously refusing treatment because they could provide 
valuable information about the processes surrounding their 
delay of DAA treatment and those that facilitated their entry 
into treatment.

To recruit patients, in March 2020, the fourth author 
collected de-identified clinical data from each of the par-
ticipating clinics housed in the centralized database; this 
included demographics and the most recent HIV and HCV 
PCR results. The list of untreated patients (chronically 
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infected as defined by PCR positivity) was then sent to 
each participating clinic. In July 2020, clinics further iden-
tified patients treated in the previous year based on the 
treatment initiation date. Patients in the centralized clinic 
database were given a DPH code, and patient identifiers 
were available only to clinic staff. Clinic staff contacted 
potentially eligible patients, and those who were interested 
were referred to the first author to learn more about the 
study. Phone calls were initiated by clinic staff familiar 
with the patient who could confirm their identity. The first 
author screened all participants by phone to verify eligibil-
ity. Eligibility questions included: HIV and HCV status, 
date of diagnoses, HIV and HCV treatment status, if they 
had ever received treated for HCV, and if so, the date of 
treatment. If eligible, a phone interview was scheduled. 
Prior to each interview, the interviewer clarified to partici-
pants that she was independent of their clinical treatment 
programs, and individual information was confidential and 
not shared with their clinics.

Interviews

The interviews were an extended guided conversation in 
which participants were encouraged to introduce topics, ask 
questions, expand on their answers, and share their per-
spectives on their personal experiences [45]. This method 
was chosen to ensure that core domains were discussed, 
and unexpected themes could emerge, consistent with the 
grounded theory approach [42]. Interviews loosely followed 
an interview guide informed by sensitizing concepts drawn 
from previous literature on barriers and facilitators to HCV 
treatment (i.e., [31, 32, 46–48]). It included the following 
domains, which the interviewer used to evoke responses 
detailing attitudes towards DAA treatment: participant char-
acteristics and demographics, HIV and HCV diagnosis and 
treatment history, knowledge and perceptions of HCV dis-
ease and treatment, provider relationships, social support, 
religion, comorbidities, health and wellbeing, stigma, his-
tory of substance use, housing and employment, food inse-
curity, and transportation issues. The guide was developed 
by the first, third, and last author and was refined multiple 
times.

The semi-structured in-depth interviews were 40–70 min 
in length, open-ended in nature, and audio-recorded. Due 
to COVID-19, all interviews were conducted via telephone 
without video while participants were in privacy in their 
homes. Participants were read the consent form and gave 
informed consent before engaging in the interview. Partici-
pants received a $40 gift card in compensation for their par-
ticipation. The study received ethical approval from Yale 
University School of Medicine.

Data Analysis

Qualitative analysis was conducted using constructivist 
grounded theory [42]. Thus, we iteratively collected and 
analyzed the data. After each interview, the first author 
wrote analytic memos to identify categories emerging from 
the data and additional memos noting how themes recurred 
throughout the interviews.

The team sought to conduct approximately 20 qualitative 
semi-structured interviews. Over the course of data collec-
tion, emergent themes became redundant, suggesting that 
thematic saturation was reached, all major themes were iden-
tified, and an adequate sample size had been reached [49]. 
At this point, we ceased recruitment [50].

The interviews were professionally transcribed verba-
tim. The first author checked the transcriptions for accu-
racy against the audio files and read all interviews multi-
ple times. Interview transcripts were entered into ATLAS.
ti software for data management and analysis. The first 
author analyzed the transcripts throughout data collection 
by conducting open coding and writing analytic memos on 
emergent themes and patterns. The coding framework was 
refined through further readings of the transcripts and cod-
ing reports and writing additional analytic memos to refine 
the codes.

After data collection was complete, the second author 
(also trained in qualitative methods) independently coded 
eight transcripts. The first and second authors then devel-
oped a codebook describing the key themes and conducted 
focused coding to refine the list of codes further, modify 
the codebook, and develop the themes. Next, they generated 
coding reports that collected quotes for each theme. They 
iteratively analyzed the coding reports and the full inter-
views for the quotes’ context to refine the code book and 
generate the specific coding for the final themes in this anal-
ysis. Any coding discrepancies were discussed by reviewing 
the text coded differently until the discrepancies were fully 
resolved by consensus. The entire team met several times 
throughout the process to discuss emergent themes, resolve 
any differences in interpretations, address uncertainties, 
develop concepts and relationships between the open codes, 
and discuss coding categories. Categories were not prede-
termined. Instead, they emerged inductively through data 
collection and analysis. Once the researchers reached a con-
sensus on a revised codebook, the first and second authors 
used the final codebook to code all transcripts. When cod-
ing was complete, the codes were organized into common 
themes, and the themes were then organized into categories 
that reflected DAA treatment barriers and facilitators.

Using Charmaz’s approach, emergent categories were 
compared with the literature during the analytic process to 
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strengthen and clarify the analysis [42, 51]. In Charmaz’s 
approach to grounded theory, theoretical frameworks must 
fit the data and be justified by their capacity to enrich the 
analysis. It became clear that DAA treatment barriers and 
facilitators were determined on multiple levels and we chose 
the social-ecological model as an optimal theoretical frame-
work for the data. Drawing on work that theorizes that mul-
tiple levels influence HIV-related behaviors [41], the team 
used a modified social-ecological model as the framework 
for the results. This model fosters the examination of how 
multiple themes in the structural, institutional, interpersonal, 
and individual contexts influence health. The individual-
level includes individual beliefs and behaviors. The inter-
personal level contains relationships with friends, romantic 
partners, and family. The institutional level includes local 
institutions such as medical clinics. The structural level 
includes socio-economic forces such as social policies and 
bureaucratic systems. Quotations are identified by gender 

identity, race/ethnicity, and DAA treatment status. Age has 
been omitted to ensure confidentiality.

Results

Participant Characteristics

Overall, 21 patients were recruited: 9 were untreated 
for HCV, and 12 entered DAA treatment in the past year 
(Table 1). Participants ranged in age from 39 to 70 (mean 
59 years). Ten participants identified as Black, five as Puerto 
Rican, five as white, and one as Native American. Eleven 
of the participants identified as women and ten participants 
as men. Twenty participants identified as heterosexual; one 
participant identified as LGBTQ. Fifteen participants had 
a self-reported history of injection drug use, and all par-
ticipants had a history of substance use disorder (SUD). 
Median years since HCV diagnosis was 15 years (range 2 

Table 1   Participant characteristics (N = 21)

*At time of interview

DAA treatment last 12 months
n = 12

Untreated for HCV*
n = 9

Total
N = 21

Gender  n  n  n
 Male 7 3 10
 Female 5 6 11

Race/Ethnicity n n n

Black/African American 7 3 10
Puerto Rican 1 4 5
White 3 2 5
Native American 1 0 1

Age Mean Mean Mean

Range: 39 to 70 years 61 57 59
LGBTQ? n n n
 Yes 0 1 1
 No 12 8 20

History of injection drug use? n n n
 Yes 11 4 15
 No 1 5 6

Years since diagnosis Median Median Median

HIV 26 23 25
HCV 14 16 15
Ever received interferon-based treatment? n n n
 Yes 1 0 1
 No 11 9 20

Currently on antiretroviral HIV treatment? n n n
 Yes 12 8 20
 No 0 1 1
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to 36 years) and was similar between those untreated and 
those recently treated. Median years since HIV diagnosis 
was 25 years. At the time of the interview, 20 participants 
received antiretroviral therapy (ART) as prescribed by their 
HIV clinic provider. Of the 12 participants who entered 
DAA treatment in the past year, eight self-reported they had 
completed treatment, and four were still in treatment at the 
time of the interview (data not shown).

Study Themes

We identified multiple themes across four levels of the 
social-ecological model that positively or negatively influ-
enced participants’ DAA treatment perspectives. On the 
individual level, themes included HCV disease and treat-
ment literacy, fear of side effects, and complex life stress-
ors. On the interpersonal level, themes included information 
received from peers. On the institutional level, healthcare 
provider relationships and media messages were key. On 
the structural level, treatment cost and adherence support 
influenced treatment perspectives (Fig. 1).

There were no differences between participants in themes 
expressed for negative influences on DAA treatment per-
spectives by demographics, time since HIV or HCV diag-
nosis, or between treated or untreated participants. All par-
ticipants had refused DAA treatment at least once in their 
medical history. Participants who later changed their per-
spective and entered DAA treatment reported that their treat-
ment perspectives were positively influenced by receiving 
information about DAA treatment from peers, changing their 
provider, developing a trusting relationship with a provider, 
or receiving adherence support.

Individual Level Themes

This section first describes how, on the individual level, lim-
ited literacy of HCV disease and DAA treatment negatively 
influenced treatment perspectives. In particular, fears of side 
effects and beliefs that active substance use decreases DAA 

treatment efficacy and makes HCV infection inevitable were 
barriers to treatment. Next, this section discusses how com-
plex life stressors were DAA treatment barriers.

HCV Disease and Treatment Literacy

Knowledge deficits of HCV disease symptoms, severity, 
and DAA treatment side effects and contraindications were 
treatment barriers. Some participants who refused treatment 
were unfamiliar with HCV symptoms and believed them to 
be mild. One man said of HCV:

I don't know what the symptoms are. Sluggish? I'm 
sometimes sluggish. (Participant #4, Black Man, 
untreated)

Participants described perceiving they did not need HCV 
treatment because they were not experiencing symptoms 
such as weight loss, stomach pains, fevers, or breathing dif-
ficulties. A few stated they thought of HCV as an inevitable 
but relatively benign side effect of HIV infection.

A quarter of participants described fears of side effects as 
a barrier to treatment. Instead of perceiving DAA treatment 
as beneficial to their long-term health, some participants 
refused treatment because they were afraid DAA medica-
tion would make them feel worse, illustrating how lack of 
knowledge can influence motivation to enter treatment. One 
woman who was diagnosed with HCV over 20 years ago 
explained she was not interested in DAA treatment because 
she did not feel she was experiencing symptoms and thought 
treatment could adversely affect her health:

I'm not losing weight. I'm not having stomachache. I'm 
not having fevers. I never have any pneumonia in my 
life. At this time, I don't feel I should I take it. Why 
would I wanna start a medication that could start mak-
ing me feel like I don't wanna feel? (Participant #8, 
Puerto Rican Woman, untreated)

Fig. 1   Modified social-eco-
logical model for themes that 
influence DAA treatment deci-
sions by people with HIV/HCV 
co-infection who delay or refuse 
treatment
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Participants who previously experienced side effects 
from ART or other medications described those experi-
ences as barriers to DAA treatment. One man said he left 
ART and refused DAA treatment for years because of a 
negative experience with medication side effects:

The medication was not improving my health. If any-
thing, I began deteriorating. So, once I started dete-
riorating, I was, like, "Well, look. Hold up. So, you 
turned around and you put me on the medicine, and 
this is happening? No, I'm going to go it on my own. 
You and your medication, keep that away from me." 
I'm real funny about medications, there's some things 
I won't take. Because I'm afraid of the side effects 
and I think you're trying to kill me. (Participant #7, 
Black Man, completed treatment)

Some participants perceived their health as precarious 
and feared that an additional treatment could adversely 
effect their overall health. One woman said:

[My provider] tries to bring it up on almost every 
occasion. But I have this intuition feeling that just 
won't let me do it. He tries valiantly. But something 
is not gonna go right. I'm gonna get very, very sick. 
It might back a flare up of hepatitis B on top of 
everything. I am not gonna be able to function, I'll 
become weak and not be able to get out of bed and 
that ain't happening. (Participant #3, White Woman, 
untreated)

Over a third of participants believed active alcohol 
and substance use were barriers to DAA treatment. Some 
thought they had to be abstinent before, during, and after 
treatment. For example, one participant refused treatment 
because she believed she had to stop drinking alcohol before 
DAA treatment: “But at time I couldn't stop drinking, didn't 
want to stop drinking, so I put it off.” (Participant #2, Black 
Woman, untreated).

Participants described perceiving that side effects would 
be more severe, or treatment efficacy reduced if they con-
sumed alcohol or illicit drugs during treatment. Some 
believed HCV would return if they were not abstinent after 
treatment. However, participants did not perceive that drug 
or alcohol use would decrease their DAA adherence. They 
reported adhering to other medications, including ART, 
while actively consuming alcohol and illicit substances.

Complex Stressors

The complex life stressors faced by some participants were 
barriers to DAA treatment. Some wanted to address other 
health issues before starting DAA treatment, particularly 
their HIV viral load. One woman said:

I didn't even think about it yet. I'm trying to get my 
HIV stuff under control. I guess I should [get treated 
for HCV], but I just need to get one thing under control 
at a time. Then I'll do the hepatitis thing. (Participant 
#1, Black Woman, untreated)

Another participant delayed treatment because she felt 
too overwhelmed by her multiple health needs to initiate 
DAA treatment:

There were times when I wouldn't follow through with 
the referrals because I had so much going on, and it's 
just too much on my head sometimes. I have HPV; I 
have this, I have that, so I gotta take care of every-
thing, I have GI issues, I have a lot of things going on. 
(Participant #21, White Woman, completed treatment)

Several participants delayed DAA treatment because they 
believed they were already being treated for too many issues 
and did not want to add additional medications to their regi-
men. One woman said she initially delayed DAA treatment 
because:

I already take enough medication. I didn't want another 
pill. (Participant #12, Black Woman, completed treat-
ment)

Participants also reported refusing DAA treatment 
because they wanted to improve their health before begin-
ning treatment by improving their diet, losing weight, or 
stopping smoking. Some discussed their desire to complete 
outstanding tasks such as changing residences before start-
ing treatment because they believed side effects would debil-
itate them during treatment.

Interpersonal Level Themes

This section begins by discussing interpersonal level barriers 
to treatment. First, information received from peers, includ-
ing residual information about interferon’s side effects and 
limited efficacy, served as barriers to treatment. Next dis-
cussed is peer perceptions that HCV is benign. Then, peer 
perceptions that abstinence is required for DAA treatment. 
Finally, this section examines how peers facilitate DAA treat-
ment. Several participants who delayed treatment described 
being motivated to enter treatment by peers’ first-hand infor-
mation about the ease and efficacy of DAA treatment.

Peer Perceptions of HCV Disease and Treatment

Residual information received from peers about negative 
experiences with interferon-based treatment made some 
participants reluctant to start DAA treatment. Peer infor-
mation sometimes outweighed information received from 
providers. For instance, one participant delayed DAA 
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treatment because the information he received from his 
friends and acquaintances about side effects and treat-
ment efficacy contradicted the information he received 
from providers:

By hearing all the side effects, I was just dissuaded 
against doing it. I was getting that information on the 
ground- on the street level, and my other information 
was coming from other providers. I did my research 
and found out how successful it is, but I had to do my 
research first. (Participant #10, Black Man, completed 
treatment)

In addition, peer perceptions that HCV was a benign dis-
ease were a treatment barrier. Some participants described 
how their families were engaged in their HIV treatment, 
including ensuring they attend appointments and maintain 
adherence, but did not encourage them to enter DAA treat-
ment or consider it a priority. One woman said,

We don't focus on it. And really, I haven't talked about 
it in years with my children. (Participant #3, White 
Woman, untreated)

Secondhand knowledge of peers’ disease progression 
experiences was another barrier. Some participants said 
they refused DAA treatment because they perceived their 
untreated peers were healthy. One woman said:

The hep was not priority for me. I didn't realize what 
it could do, and I just thought people lived with it. I 
knew people that had it and they were 70. So, it, to me, 
it wasn't a big deal. (Participant #17, Native American 
Woman, completed treatment)

A notable treatment barrier was information received 
from peers that alcohol and substance use during treatment 
caused severe side effects. One woman said:

I heard people in my program and out in the street 
talking, whenever you take the pill for the hepatitis, 
you can't drink or nothing. You can't do drugs. If you 
drink or do drugs, you gonna get sick, a lot of people 
told me. (Participant #11, Black Woman, completed 
treatment)

Several participants who actively consumed alcohol and 
illicit substances described refusing treatment because peers 
said they needed to stay abstinent after treatment or HCV 
would return. Some seemed to interpret peer information 
on substance use-related HCV reinfection risk to mean that 
HCV infection was linked to substance use in general rather 
than specific practices such as sharing syringes. One man 
who injected opioids said he refused DAA treatment because 
peers told him HCV would recur if he did not stay abstinent. 
He said:

The only thing I know is what my friends have been 
telling me. ... if I stay clean, they will cure me. It's 
only three months, and in three months, they take your 
blood, and they check and hey, you don't got it. But 
if you go back and fool around again, you get it right 
back, the hepatitis C come right back. (Participant #15, 
Puerto Rican Man, untreated)

Peer Experiences with DAA Treatment

A minority of participants said peers who successfully 
completed DAA treatment facilitated their decision to start 
treatment. One participant, who previously refused treatment 
because she felt she was taking too many medications to 
treat comorbidities, planned to start treatment next month. 
She said:

My friend told me that I should go do it because it ain't 
that hard of a treatment. She did it last year. And she 
said it wasn't that bad at all. She said nothing happened 
with her. (Participant #1, Black woman, untreated)

Another participant entered DAA treatment after learning 
that his nephew had completed treatment. Then he, in turn, 
influenced his ex-wife’s decision to start treatment:

She asked me, and I said, "Yeah, well, I don't have it 
anymore." I kept telling her that. I said, "It's easy." 
Because she don't really like taking pills. I said, "All 
you got to do is take one pill a day, that's it. It won't be 
no big horse pill. It's just one pill you take every day, 
and after eight or 12 weeks, the worst is gone.” (Par-
ticipant #5, Black Man, completed treatment)

Institutional Level Themes

This section begins by discussing institutional-level barri-
ers to treatment. First, how media advertisements are per-
ceived as barriers to treatment. Next, it describes how weak 
and transitory relationships with healthcare providers and 
communication issues between providers and patients about 
interactions between alcohol and substance use and DAA 
treatment negatively influence treatment decisions. Finally, 
this section examines how stable, persistent, and supportive 
relationships with providers facilitated DAA treatment.

Media Messaging

Some participants delayed DAA treatment because they did 
not trust the information conveyed by media advertisements. 
They said overly positive media messages made them skep-
tical about DAA treatment because they felt the messages 
did not represent their experiences or present a balanced, 
honest perspective:
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I kept seeing commercials on TV.‬ “Oh, you can be 
at the beach. Oh, you'll be feeling chipper in a day.‬” 
That's the shit that I was seeing. I was, like, yeah, right. 
They're not telling you, “Oh you can be suffering from 
this. You can suffer that.” You telling me that I can 
be out horseback riding or mountain climbing and at 
the beach.‬ (Participant #7, Black Man, completed 
treatment)

Some felt that they received conflicting messages from 
media and other sources of information. This disagreement 
caused some to refuse DAA treatment because they did not 
know which source of information to trust. One man delayed 
both HIV and DAA treatment because he felt confused and 
scared by conflicting media messages:

I was scared. It was so many different... the TV and 
the news and the radio, “This medication is good. That 
medication is killing people.” (Participant #14, Puerto 
Rican Man, untreated)

Weak and Transitory Provider Relationships

Some participants described refusing DAA treatment 
because their healthcare providers changed frequently; thus, 
they did not have a consistent relationship with any provider, 
including an HIV provider. They described feeling that they 
invested time disclosing to one provider but by the time they 
felt their provider was familiar with their case, they were 
assigned to a new provider, so they never considered addi-
tional treatments such as DAA treatment.

Some said they started discussing DAA treatment with 
a provider and considered entering treatment, but they did 
not resume the conversations when their provider changed. 
Participants also described feeling uncomfortable sharing 
personal information with multiple providers and worried 
about privacy violations, especially through disclosing 
potentially stigmatizing information. For instance, one par-
ticipant described how he suffered anxiety over disclosure 
and interrupted care because he lacked a consistent provider. 
He said one provider suggested DAA treatment, but then his 
provider changed, and treatment was not mentioned again:

I never saw that doctor again. I don’t know what hap-
pened. I just know that he talked to me about it. I had a 
problem in that clinic, every month that I used to come 
to the clinic, every month was a different doctor.‬ It 
was like the whole New Haven knew that I was HIV. 
So, that was bothering me. (Participant #14, Puerto 
Rican Man, untreated)

Participants who lacked a trusting relationship with 
their regular provider perceived their poor relationship as a 
treatment barrier. Some described refusing DAA treatment 
because they thought their providers lacked concern for their 

overall wellbeing, were not honest with them, or were dis-
missive of their experiences with side effects. One partici-
pant said she refused DAA treatment and was out of HIV 
care for years because she felt her provider did not properly 
address her HIV medication side effects:

He put me on a medicine that was making me sick, 
and I said, “Can’t you give me something else?” And 
all he said is, “You’re resourceful. You’ll find a way.” 
And that just kind of pissed me off, so I stopped going 
to him. I was out of care for a while. (Participant #21, 
White Woman, completed treatment)

Provider Communications About Alcohol and Substance 
Use

Communication issues between patients and providers about 
active alcohol and substance use during DAA treatment were 
a common barrier. Some participants said they refused DAA 
treatment because their provider told them they needed to be 
abstinent prior to treatment. One woman delayed DAA treat-
ment because her provider said she needed to stop drinking 
alcohol for the treatment duration. She stopped drinking 
alcohol for 2 months with great difficulty: “cause I've been 
drinking all my life. So, I had to go them two whole months 
without drinking, but I got used to it” (Participant #11, Black 
Woman, completed treatment).

Participants described interpreting provider communica-
tions advocating sobriety because of HCV reinfection risks 
from continued alcohol and substance use to mean that HCV 
is a chronic condition that could recur if they were not absti-
nent after treatment. One man said his doctor told him:

That now I was fine and that I don't have Hep C any-
more, but to make sure that I don’t start drinking alco-
hol and stuff because it could return. (Participant #6, 
Black Man, completed treatment)

Stable Supportive Provider Relationships

Three-quarters of participants who initiated DAA treat-
ment after delaying did so after establishing a stable and 
supportive relationship with a provider who they perceived 
approached them as a whole person rather than a patient. 
Providers fostered these relationships by exchanging per-
sonal non-medical information about families and social 
interests. These conversations helped build a trusting rela-
tionship where the patient was motivated to strongly con-
sider the provider’s treatment recommendations.

Several participants entered treatment because their pro-
vider carefully explained HCV disease and DAA treatment 
options over multiple visits, emphasized they had a curable 
condition, and allowed them time to make treatment deci-
sions. For instance, one participant, after refusing treatment 
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for years, entered DAA treatment because he was assigned a 
provider who suggested DAA treatment at every visit, care-
fully explained how HCV disease would progress, and let 
him decide at his own pace:

The one I got now is the one that really convinced me 
to do it. She told me the long-term effect that it could 
have if I don't. And so, I just stopped and thought about 
it. It took a little while. She suggested it the first time, 
I told her I would think about it, and I came back to 
see her maybe two more times. She said, "Have you 
made up your mind?" And I said, "No, but I'm going to 
do it anyway." It wasn't a whole lot of talking about it, 
but she was just telling me the good side about it and 
her side about it. And, because she's a straight-up lady 
I said, “Oh okay, fine.” (Participant #5, Black Man, 
completed treatment)

Participants described deciding to enter DAA treat-
ment after being assigned to a new provider who addressed 
their concerns about side effects. Such providers carefully 
explained potential side effects based on their medical pro-
file and assured them they would stop DAA treatment if they 
experienced side effects. One participant resumed ART and 
then entered DAA treatment because his new provider told 
him that she would immediately stop treatment if he experi-
enced adverse side effects. He said,

I was reluctant to do it because I was afraid of any 
effect. She said, “Well, look, any type of mishap, we're 
going to pull back. We're going to take you off of it 
right away.” ..... if it wasn't for [my doctor], I wouldn't 
have never did it. (Participant #7, Black Man, com-
pleted treatment)

Participants who perceived that a provider had protected 
them from side effects from other medications said the 
experience facilitated their entry into DAA treatment. They 
described following DAA treatment recommendations from 
providers who watched for interactions between their HIV 
medications and other medications, researched potential side 
effects based on their specific medical history, and carefully 
explained possible side effects:

I trust her opinion and her decision. She makes sure 
that my mental health medicine don't interfere with 
my HIV medicine. She said I could have a reaction if I 
take the wrong ones with the wrong one. (Participant 
#13, Puerto Rican Man, completed treatment)

One participant who delayed DAA treatment because she 
experienced negative side effects from interferon entered 
treatment because her provider assured her DAA side effects 
would be minor, he would adjust treatment if she experi-
enced ill effects, and he would research possible interactions 
with her medications:

He assured me that they weren't showing those symp-
toms with people, so we'll give it a shot. If I went to 
them and said, "This is bothering me." they probably 
would have adjusted it and they would have gave me 
something different... My doctor is very good at saying 
to me, "No, I'm not sure if this will interact correctly, 
but I'm going to do some research and then we'll talk 
about it the next time.” (Participant #17, Native Ameri-
can Woman, completed treatment)

Participants also reported that a strong provider rela-
tionship could overcome individual level and interpersonal 
level perceptions of DAA treatment barriers, such as fears 
of side effects and discouraging information received from 
peers. For instance, participants with multiple comorbidities 
who delayed treatment because they did not want to take 
additional medications described how providers overcame 
their reluctance. They framed DAA treatment as a relatively 
speedy treatment that would eliminate one of their many 
health issues. Additionally, some participants whose deci-
sion to enter treatment was facilitated by developing a solid 
relationship with a new healthcare provider were concur-
rently motivated on the interpersonal level through informa-
tion received from peers who completed DAA treatment.

Structural Level Themes

This section first describes how financial considerations 
were barriers to treatment on the structural level. Next, it 
examines how support for medication adherence, such as 
directly observed therapy (DOT), facilitated DAA treatment.

Cost of DAA Treatment

A minority of participants who delayed or refused DAA 
treatment said they did so because of the high cost of 
treatment. A few participants delayed treatment until they 
received health insurance because of personal expense. One 
man said:

I didn't have health insurance. The only thing we had 
was the state insurance, and they wouldn't pay for it, 
and it's like $80,000 for that treatment. (Participant 
#18, White Man, completed treatment)

However, the cost was a barrier even for many partici-
pants who would incur no personal expense for treatment. 
Several participants believed insurance would only pay for 
treatment once, so they delayed treatment until they thought 
they could complete it:

I just want to be where I'm stable and going to com-
mit to it because insurance will only pay for it once. 
So, you mess it up, you don't get it again. The Hep 
C could kill me before the HIV would. I'm just pro-
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crastinating. I'm afraid that if I do it, and I don't do it 
right... I'm terrified of that. (Participant #20, White 
Woman, untreated)

For some, the cost of treatment exacerbated their low 
self-esteem to create treatment barriers. They described 
refusing DAA treatment because they did not feel they 
deserved such an expensive treatment until they improved 
themselves by losing weight, quitting smoking, or ceasing 
alcohol and substance use. One man described refusing 
treatment. He felt he did not deserve it because he con-
sumes illicit drugs and has no family to care for:

Each pill cost $1,100. If you know you're gonna 
keep fucking around, why you wasting all that 
money, man? You should leave that to somebody 
who really want to stay clean or somebody who got 
a baby daughter, baby boy, a beautiful girl, a com-
panion, whatever. But if you know you're gonna fuck 
around, yo, keep fucking around, die. (Participant 
#15, Puerto Rican Man, untreated)

Adherence Support

A minority of participants described adherence concerns 
as a barrier. Some participants who delayed treatment 
described entering treatment after they received adherence 
support, particularly directly observed therapy (DOT), in 
which a health care professional observes the patient take 
their medication dose. Several participants who received 
DOT for ART said it gave them the support they felt they 
needed for DAA treatment. For instance, one participant, 
who stopped taking her HIV medication 6 months prior 
to the interview when her DOT program stopped, said 
she plans to start DAA treatment after her DOT program 
resumes:

I used to have a nurse that come and distribute them, 
but I don't have that no more, so I don't remember to 
take my meds. I stopped taking them ‘cause there was 
nobody looking over my shoulder. And now I'm about 
to start taking them back when they send a nurse to 
distribute them to me. (Participant #1, Black Woman, 
untreated)

Some participants devised other methods, including self-
devised daily alarms, to support their adherence. One par-
ticipant programmed her Amazon Alexa virtual assistance 
AI technology to remind her to take her HCV medication. 
Another participant, who delayed DAA treatment because 
she did not think she could maintain adherence, started treat-
ment after she received electronic DOT for other medica-
tions in the form of an automatic pill dispenser with timed 
alerts:

[My doctor] started telling me my liver was hardening 
and stuff. She was asking me about things that were 
going on, it kind of scared me. I don't need my liver 
to break too, I got enough problems. At first, I wasn't 
too sure about it [DAA treatment] because sometimes 
I'm not med adherent but I have a med box now so 
I'm good with everything. It's on timers. It goes off at 
9:00 in the morning, 12:00 in the afternoon, 4:00 in 
the afternoon, and then 9:00 at night. (Participant #21, 
White Woman, completed treatment)

Discussion

To our knowledge, this is the first study to explore percep-
tions towards DAA treatment by persons with HIV/HCV 
co-infection who delay or do not consent to treatment. This 
qualitative study provides important insights into barriers 
and facilitators to HCV treatment during the DAA era for 
this understudied and high-risk population.

Multiple interconnected themes on the individual, inter-
personal, institutional, and structural levels influenced their 
uptake of DAA treatment. These included: (1) Individual 
level: DAA treatment and HCV disease literacy; (2) Inter-
personal level: information from peers; (3) Institutional 
level: provider relationship and media; (4) Structural level: 
treatment cost and adherence support (Table 2).

On the individual level, many participants delayed DAA 
treatment because of fear of side effects. Residual informa-
tion about interferon-based treatment side effects was a com-
mon barrier, as prior studies have found [14, 30]. Patients 
may need explicit information on how DAA treatment differs 
from interferon-based treatment, including its mechanisms, 
side effects, length of treatment, and cure rate. Moreover, 
community messaging such as testimonies from HCV treat-
ment advocates, fact sheets, pamphlets, talks, and webinars 
should fully address the differences between interferon-
based treatment and DAA-based treatment. For example, 
our group has created a patient app and website that helps 
patients navigate the HCV treatment landscape through a 
series of modules.

Our study also finds that many participants’ fears of side 
effects arose from their experiences with adverse side effects 
and drug interactions from various medications throughout 
their medical history, including ART. Providers should 
consider obtaining a complete history of experiences with 
side effects to find the roots of their distrust. In addition, 
they should fully describe the symptoms and potential side-
effects of DAA treatment so patients understand what may 
happen. They should also reassure patients that they are 
unlikely to experience severe side effects during DAA treat-
ment, but they can stop treatment if they do.
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Perceptions that active alcohol and substance use is a 
contraindication for DAA treatment were barriers on the 
individual, interpersonal, and institutional levels. Studies 
have found that people who actively use alcohol and illicit 
substances have lower treatment uptake rates [14, 52, 53]. 
Misinformation about DAA treatment abstinence require-
ments may be a barrier. Patients may need more detailed 
guidance on how active alcohol and substance use does not 
decrease DAA treatment efficacy or increase side effects. 
In addition, some participants stated that their providers 
required abstinence for DAA treatment. Although active 
alcohol and substance use are not contraindications to DAA 
treatment and people who actively use drugs or alcohol have 
sustained virological response (SVR) rates comparable to 
those who do not [54–56], some providers still require absti-
nence to initiate DAA treatment [57, 58]. Providers may 
need more information that patients’ active use of alcohol 
and other substances are not contraindications to DAA treat-
ment and training on patients’ active use of alcohol and other 
substances during DAA treatment to change their attitudes 
and perspectives. In addition, since HIV/HCV co-infection 
is particularly high among PWID [11, 12], providers may 
need information on shaping DAA treatment for people who 
currently or formerly injected drugs. Moreover, because of 
the potential HCV reinfection risk associated with relapse, 
particularly of injection drug use, people with ongoing sub-
stance use disorders require more information on how future 
substance or alcohol use may impact their risk of HCV rein-
fection and should be given resources to reduce this risk.

Participants’ lack of knowledge about HCV symptoms 
and their perceptions that HCV treatment was not a priority 
were barriers to treatment in this study, similar to research 
on PWID with HCV mono-infection [32]. This study adds 
that participants were also concerned about interactions with 
current medications such as ART, and some were reluctant 

to add medications to their current regimen, which confirms 
and extends findings on HCV treatment barriers among HCV 
mono-infected veterans [6]. Competing stressors, including 
participants’ desire to treat comorbidities first, or increase 
stability in other areas, also delayed treatment uptake [6, 30].

On the interpersonal level, peers were an important bar-
rier and facilitator to DAA treatment. Participants reported 
that information received from peers about interferon-era 
treatment and observations that some peers who were 
untreated for HCV had no apparent symptoms were bar-
riers to DAA treatment, similar to other studies [30, 59]. 
However, many participants said peers who successfully 
completed DAA treatment motivated them to enter DAA 
treatment, as one recent study of Irish prisoners also found 
[32]. Interventions that build on existing social networks for 
disseminating information have proven successful in opti-
mizing HIV testing, prevention, and treatment [60]. Indi-
viduals with HIV/HCV co-infection who have completed 
DAA treatment, particularly those from marginalized and 
vulnerable groups, should be encouraged and trained to talk 
about their experiences with their peers in informal settings 
and at HIV and HCV support groups. In addition, future 
research could further examine the influence of peers who 
have completed treatment on DAA treatment uptake.

On the institutional level, participants described frequent 
changes in providers, including their HIV healthcare provid-
ers, as notable barriers to HCV treatment. Provider turno-
ver can be high in community health centers and other HIV 
clinic sites. Furthermore, participants frequently access HIV 
and HCV care in various places and move from one clinic 
to another (a phenomenon known as “churn”), resulting in 
changing providers [61]. In contrast, participants empha-
sized that stable relationships with providers they perceived 
as trustworthy and concerned for their overall wellbeing 
facilitated their entry into DAA treatment. These findings 

Table 2   Barriers and Facilitators to DAA treatment

Barriers Facilitators

• Misconceptions about DAA treatment abstinence 
requirements

• Increased provider literacy that substance use is not a contraindication for DAA treatment
• Increased patient literacy on DAA treatment safety and efficacy during active substance 

use
• Not prioritizing HCV treatment • Provider discussions about importance of HCV treatment
• Fear of side effects and interactions • Provider discussions about DAA side effects and interactions
• Peer-received information on interferon treatment • Peer-received information on DAA treatment

• Provider-received information on differences between Interferon treatment and DAA 
treatment

• Transitory provider relationships • Stable and trustworthy provider relationships with longitudinal discussions about benefits 
and side effects of DAA treatment

• Distrust of media messaging • Provider discussions of DAA side effects and treatment efficacy
• Treatment cost • Provider discussion that patient is deserving of DAA treatment
• Adherence support needs • Implement adherence support such as directly observed therapy (DOT), automated 

reminders
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are consistent with studies on HCV treatment during the 
interferon era [62–64] and research on how provider com-
munication skills influence HIV treatment [65]. In addition, 
some participants noted that being assigned to a new pro-
vider with whom they built a strong rapport facilitated their 
entry into treatment. Notably, some participants who entered 
treatment after delaying required multiple conversations with 
their providers before they decided to start DAA treatment. 
Providers may need to establish relationships over time with 
patients who delay treatment and allow them to make treat-
ment decisions at their own pace, but persistent encourage-
ment is necessary. Some patients may need a concentrated 
patient-centered-care approach [66] to facilitate their entry 
into treatment.

Media messaging is perceived as unrealistic and promotes 
distrust instead of encouraging DAA treatment. To overcome 
the influence of media messaging, some participants needed 
a strong relationship with a provider who gave them com-
prehensive information on DAA treatment and potential side 
effects. Providers should be more involved with DAA treat-
ment media messaging to ensure it presents a more detailed 
and realistic account of DAA treatment and its potential to 
improve patients’ overall health. For instance, our group’s 
HCV treatment patient app and website design was designed 
in collaboration with HIV and HCV treatment providers. 
Also, different social media approaches that are brief and 
patient-centered (social-media apps like Tik-Tok or other 
messaging approaches) should be considered.

On the structural level, the cost of treatment was a barrier 
for participants, even if they did not bear any financial bur-
den. Because of its expense, some did not feel they deserved 
treatment or wanted to wait until they felt optimally situated 
to complete treatment, particularly by improving their health 
or living situation. Support for medication adherence, par-
ticularly the provision of DOT, facilitated DAA treatment. 
Although none of the participants received DOT specifically 
for DAA treatment, such an intervention should be consid-
ered. Studies have shown that DOT is associated with higher 
ART adherence and SVR rates [67–69]. Providing patients 
with DOT for their DAA medication could increase treat-
ment uptake by providing the support some persons with 
HIV/HCV co-infection may need [31]. The use of telemedi-
cine could also be invoked as a DOT approach.

Many of the themes that shape DAA treatment deci-
sions among persons with HIV/HCV co-infection are simi-
lar to those in previous studies with individuals who are 
HCV mono-infected [37]. However, additional concerns 
for persons with HIV/HCV co-infection include greater 
potential for drug-drug interactions with ART which may 
require adjustment of ART [70, 71]; the role of HIV itself in 
accelerating liver fibrosis which makes this group a priority 
population for treatment; and the lower rates of HCV cure 
in the pre-DAA era for persons with HIV. These clinical 

issues, combined with the added role of stigma in per-
sons with HIV [72], create additional barriers which need 
nuanced approaches for promoting treatment. Interven-
tions for increasing DAA treatment uptake for individuals 
who are mono-infected should be extended to persons with 
HIV/HCV co-infection, and further studies should exam-
ine how interventions may need to be optimized to fit the 
needs, concerns, and perspectives of persons with HIV/HCV 
co-infection.

Finally, our analysis shows how the constructivist 
grounded theory approach can be used to examine barri-
ers and facilitators to DAA treatment for PWH. Using this 
approach, this study extends the modified social-ecological 
model into the examination of how multiple themes influ-
ence DAA treatment perceptions among PWH.

Limitations

Our study has several limitations. Interviews relied on self-
reported information, thus recall bias may have influenced 
the accuracy of accounts. Also, since the sample is small and 
the participating clinics in this study are highly experienced 
in HIV and HCV treatment, we cannot generalize our quali-
tative findings to all persons with HIV/HCV co-infection. 
In addition, since the study included only English-speaking 
participants receiving care in the U.S., findings may not be 
generalizable to non-English speaking individuals or persons 
receiving care in other countries.

Conclusions

Access to DAA treatment is necessary but not sufficient to 
meet the World Health Organization’s goals of eliminating 
HCV. Our study is unique in its focus on patient-perceived 
barriers and facilitators to HCV treatment among persons 
with HIV/HCV co-infection who delay or refuse DAA 
treatment. To increase DAA uptake, interventions should 
support patients with HCV-treatment adherence, increase 
DAA treatment knowledge among persons with HIV/HCV 
co-infection, remove DAA treatment access barriers for per-
sons who actively use substances, and encourage patients 
who have successfully completed DAA treatment to share 
their experiences with their peers. For greatest efficacy and 
lowest cost in time and money, the design of future interven-
tions could benefit from centering the needs and concerns of 
persons with lived experience.
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