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Abstract 

Background

Hepatitis C virus (HCV) and injection drug use among young women are dramatically 

rising in the rural United States. From 2004 to 2017, heroin use among non-pregnant 

women increased 22.4% biennially, mirroring increases in HCV cases, especially 

among younger populations. Young women who inject drugs (YWID, ages 18–35) 

face elevated HCV risk due to biological, behavioral, and socio-cultural factors. Bar-

riers to HCV testing and treatment services further delay diagnoses, fuel transmis-

sion, and limit access to harm reduction services. This study applies the Theoretical 

Domains Framework (TDF) to identify factors influencing HCV testing and treatment 

among YWID in rural Appalachia Ohio.

Methods

We conducted in-depth interviews with YWID (n = 30) in 2023 to understand their 

HCV testing and treatment experiences in rural Appalachia Ohio. Interviews were 

transcribed, inductively coded, and analyzed using grounded theory. Identified 

themes were mapped onto the TDF domains.

Results

Key TDF domains influencing HCV care included knowledge, beliefs about conse-

quences, and intentions. While YWID knew where to get tested, they expressed 

uncertainty about treatment value and access while actively using drugs. Social 

influences, stigma, and mistreatment by healthcare providers created barriers to 
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treatment. Environmental context and resources, such as transportation, also influ-

enced access to care.

Conclusions

YWID in rural Appalachia face barriers to HCV care, such as gaps in knowledge 

about HCV treatment, which is compounded by gendered stigma, and logistical chal-

lenges. Rapidly changing treatment restrictions led to misinformation about treatment 

access. These gaps highlight the need for interventions specifically designed to 

address YWID lived experiences.

Background

Hepatitis C virus (HCV) and injection drug use (IDU) among young women are 
dramatically rising in the rural United States [1,2]. Between 2002–2013, heroin use 
among women increased by 100%, double that of their male counterparts [3,4]. This 
alarming trend is paralleled by an increase in HCV cases, especially among younger 
populations during the same period [1]. Acute HCV infections in 2022 were reported 
at a two times the rate of 2015 and people aged 30–39 represented in the population 
with the highest rates of acute HCV [5]. Within the population of young people, young 
women face nearly double the risk of acquiring HCV compared to their male coun-
terparts, placing them in a risk category higher than older women or men within their 
age category, and this disparity is particularly pronounced in rural regions such as 
Appalachia [6]. HCV rates among reproductive-aged women (15–44 years) doubled 
between 2006 and 2014 [7]. Rural areas, including Appalachia, exhibited 3.5–3.8 
times higher maternal HCV rates than metropolitan counties in the United States 
from 2016–2018 [8]. Despite these increasing rates, evidence remains limited on 
the determinants of gender differences in HCV and IDU, particularly among young 
women who inject drugs (YWID) in rural contexts [9]. Understanding the unique expe-
riences of YWID and the factors contributing to their elevated risk for HCV is essen-
tial to developing targeted interventions to enhance equitable access to HCV care.

To understand the context of increased IDU and HCV among YWID, one must 
examine the complex interplay of biological, behavioral, and socio-cultural factors 
that place them at elevated risk for HCV. Women with opioid dependence report more 
severe physical and mental health conditions including respiratory, gastrointestinal, 
and psychiatric conditions, than male counterparts [10]. YWID often rely on their 
intimate sexual partner for injection assistance, experience challenges in accessing 
sterile injection equipment, and are more likely to share equipment [11,12]. Women 
also demonstrate decreased access to housing, employment, and needle exchange 
services compared to male PWID [13,14]. Additionally, the prevalence of intimate 
partner violence and transactional sex further exacerbate women’s vulnerability, con-
tributing to injection equipment sharing and HCV risk [9,10,15,16].

Barriers to HCV testing and treatment services pose further challenges for 
YWID, leading to delayed diagnoses, continued transmission, and suboptimal 

triangulation. Given the relatively small and 
specific participant group, responses contained 
personal narratives that could potentially render 
individuals identifiable, even when responses 
are anonymized. To protect participants from 
potential risks, including concerns about the 
disclosure of their drug use status and its 
implications, the dataset remains closed to 
maintain participant confidentiality. Requests 
for additional information can be sent to the 
Wake Forest University School of Medicine at 
eirbhelp@wakehealth.edu.
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access to other harm reduction services. Delayed HCV care is often also linked to limited knowledge on HCV trans-
mission, testing, and treatment, along with HCV related misconceptions [17–20]. Women are also less likely to enter 
HCV care due to financial difficulties, [21] potential ramifications for their children and custody [22,23], and caregiving 
responsibilities [21,23].

Given the low levels of HCV knowledge, along with the heightened risk of HCV among YWID and their lower likelihood 
of entering treatment, it is crucial to identify the factors that shape their engagement with HCV care. To better understand 
these barriers and facilitators, our study applies the Theoretical Domains Framework (TDF), a theory-driven approach 
designed to explore the determinants of behavior across 14 domains, including knowledge, skills, social influences, and 
environmental factors [24,25]. This framework provides a comprehensive tool for identifying key gaps in YWID’s HCV 
knowledge and care engagement, ultimately informing strategies to improve equitable access to HCV testing and treat-
ment. Here, we used the TDF to identify barriers and facilitators to HCV testing and treatment among young women who 
inject drugs (YWID, ages 18–35) in rural Appalachia Ohio.

Methods

Study setting

We conducted in-depth, qualitative interviews to understand HCV testing and treatment experiences of YWID in rural 
Appalachia Ohio. Our study was conducted in three rural Appalachian counties in southern Ohio: Scioto, Pike, and Jack-
son. These three Ohio counties have been designated as ‘Distressed’ or ‘At-Risk’ counties based on several economic 
indicators, including unemployment, per capita income, and poverty rates [26]. The selected counties are within the top 
5% of counties in the United States most vulnerable to continued high HCV transmission and the potential for an HIV out-
break among people who inject drugs (PWID) [27].

Sampling and recruitment

Recruitment for the interviews took place in Ohio counties actively participating in the ongoing National Rural Opioid 
Initiative (NROI) cohort studies [28]. NROI funding agencies defined rurality according to the “Am I Rural” website (https://
www.ruralhealthinfo.org/am-i-rural) from the US Health Resources and Services Administration [28]. Recruitment meth-
ods included emails, calls, texts, and in-person at the study office and at local syringe services program (SSP) located in 
Scioto County. A trained female research assistant was responsible for conducting recruitment and interviews. Participants 
were eligible if they resided in one of the three counties, were aged 18–35, reported injection drug use in the past 30 
days, and recent (past six months) injection with at least one other person. The criteria of injection with at least one other 
person was included as part of the larger study to capture the influence of injection partnerships on HCV transmission 
risk. Eligible individuals underwent a consent process, and consenting individuals took part in a one-on-one semi- 
structured interview with the trained female research assistant. Each interview took place in a private room in the study 
office to ensure the privacy and safety of participants. Participants were enrolled from August 1st to December 15th of 
2023. Participants were given a $35 gift card for completing the interview.

Data collection

Semi-structured interviews were conducted with 30 YWID in rural Appalachian Ohio. The interview guide covered the follow-
ing topics: knowledge of HCV and utilization of HCV treatment, including the level of knowledge about the HCV care cascade, 
sources of HCV information, perceptions related to HCV, trust and openness related to HCV status (self and others), experi-
ences receiving HCV-related care, and access to services. While not directly asked, some participants disclosed their HCV 
status during the interview. HCV status was not an inclusion or exclusion criterion. All interviews lasted approximately 60 min-
utes and were audio recorded. After the interviews, participants completed a brief demographic survey. Limited demographic 
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characteristics were collected to protect participant privacy, given the sensitivity of working with a highly distinct and socially 
interconnected population in close-knit rural communities where confidentiality and anonymity could be threatened.

Analysis

Interviews were recorded and transcribed verbatim. Three researchers (CW, RM, and AW) coded the interviews in ATLAS.
ti using grounded theory to guide coding [29]. CW, an experienced qualitative researcher, supervised the development of 
the codebook. The three researchers co-coded three interviews to establish inter-coder reliability. Any differences in cod-
ing were discussed until all conflicts were resolved. Thematic analysis was employed to derive core themes from coded 
data. The themes were then mapped onto the TDF domains.

Ethics

This study was approved by the Ohio State University IRB (IRB#: 2019B0073, Approval date: 02/25/2019). Prior to data 
collection, research staff obtained written informed consent from participants. All audio files were saved on a password- 
protected, access-limited server, and any physical copies of the files were kept in a locked, limited-access storage location.

Results

Twenty-four of the 30 participants reported having been tested for HCV at some point in their lives. Among those who had 
received HCV testing, 15 reported receiving HCV-positive results, 8 received HCV-negative results, and one did not disclose 
her status. Two participants reported having completed treatment for HCV and 12 had not pursued treatment at the time of the 
interview. To protect confidentiality in this small, high-risk sample, more detailed demographic characteristics are not reported.

Primary TDF domains (Table 1)

To demonstrate the spheres of influence for YWID and HCV care, results are presented as levels of a Socio-Ecological 
Model (SEM) (Fig 1) [30]. The SEM is designed to demonstrate levels of interconnected factors including individual, 
interpersonal, community, and society. By assigning our results to the levels of the SEM, it allows us to demonstrate the 
multiple levels of influence on HCV care. One TDF domain, beliefs about consequences, fell across two levels of the 
SEM. Additionally, not all levels of the SEM were demonstrated through the interviews.

At the individual level, knowledge, beliefs about capabilities, and intentions emerged as key contributors to HCV care. 
YWID reported knowing where to access HCV testing and having previously been tested. Compared to testing, the 
women were more uncertain about HCV treatment, particularly around whether it was “worth it” to access treatment while 
actively using. While individual knowledge and self-efficacy were individual-level barriers to HCV care, the barriers were 
often the result of systemic issues. A lack of transparency around HCV treatment restrictions and rapidly changing policies 
led to outdated or incorrect information being believed by participants related to their ability to access HCV care.

At the interpersonal level, beliefs about consequences and social influences were barriers to HCV treatment and 
included stigmatization of IDU. Poor treatment of YWID by healthcare providers and administrators led to the partici-
pants feeling hesitant to access care for HCV. At the community level, there were two themes that affected HCV care 
related to the domain of environmental context and resources. One, participants were often tested due to requirements 
from jails/prisons, treatment centers, employers, or hospitals. Two, lack of transportation was a barrier to HCV care.

Individual

Knowledge.  Knowledge emerged as a facilitator of HCV testing, while lack of knowledge was a barrier to treatment. 
Most YWID knew where to access HCV testing and were confident in their testing knowledge. Responses to how often 
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HCV testing should occur (n = 25) ranged from weekly (n = 1) to once in their life (n = 1), with the most common response 
listed as every six months to yearly (n = 9).

While participants knew where to access testing, they lacked comprehensive and accurate information about health 
outcomes and treatment, contributing to avoidance of testing and heightening the fear of positive results. Participants 
had a limited understanding of the infectious diseases for which they may be at risk, such as HIV and HCV, conflating a 
positive result for HCV with HIV. A participant explained, “I: How’d you feel after you got your results? P: It scared me to 
death because I didn’t know nothing about it. Because in my mind, I’m thinking I brought HIV or something, so I didn’t 
know.”

Limited knowledge related to HCV treatment was a barrier to accessing treatment. Those who personally or had a 
family member who received treatment felt more knowledgeable than those who had not. The most mentioned HCV 
treatment perceptions included the treatment is in pill form (n = 10), and there are serious side effects (n = 9). At the time 

Table 1.  TDF Domains and Example Quotes.

TDF Domain Brief Explanation [24] Example Quote*

Knowledge Knowledge was a facilitator of HCV testing and 
a barrier to treatment.

“I: How’d you feel after you got your results? P: It scared me to 
death because I didn’t know nothing about it.”

Environmental Con-
text and resources

Transportation to care was the most frequently 
mentioned barrier to accessing treatment.

“why would you want to take a van or a bus to go get tested? I 
wouldn’t want to do that...And that’s not very private.”

Intentions Most participants reported being in the pre- 
contemplation or contemplation stages for 
accessing treatment.

“I kind of just put it [treatment] on the back burner, like, it’s no big 
deal, you know what I mean.”

Beliefs about 
Capabilities

A barrier for participants is both feeling inca-
pable of not using injection drugs and feeling 
incapable of taking a daily treatment pill.

“what’s the point of taking all that medicine when I’m just going to 
get it [HCV] again?”

Beliefs about 
Consequences

Fear of poor treatment by healthcare providers 
was a barrier to accessing treatment.

“when you go into seek, like, medical help, when they realize 
you’re an addict...the attitude and the perspective of me changes, 
and I’m no longer human, I’m just an addict.”

Social Influences Participants with positive social influences felt 
motivated to access HCV treatment.

“I’ve kept a job. I’ve kept a house. I’ve paid my bills. And I’ve 
always kept that [drug use] secret.... I have a family. So I would 
want to do that [HCV] treatment.”

*I = Interviewer; P = Participant

https://doi.org/10.1371/journal.pone.0331849.t001

Fig 1.  TDF Domains Applied to the Socio-Ecological Model. Fig 1 demonstrates the TDF domains organized into the socio-ecological model.

https://doi.org/10.1371/journal.pone.0331849.g001
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of the study, few participants were aware of restrictions limited treatment coverage to one time (n = 5). Participants shared 
outdated guidelines/policies and beliefs about side effects that they perceived to be current. For example, participants 
shared the belief that active injection drug use would make them ineligible for treatment, a previous requirement that has 
been removed (n = 3). This outdated understanding of HCV and HCV treatment coverage showed up as participants not 
wanting to go through treatment if they were still injecting drugs. One participant said, “I just didn’t want to take it and then 
be like a waste.” Many participants said they did not know anything about HCV treatment, but that HCV was common in 
their community, “I: Do you know anything about hepatitis C treatment? P: No, I don’t actually. I: Do you know anybody 
with hepatitis C? P: Well, everybody I know, yeah.”

Beliefs about capabilities.  Beliefs about capabilities, specifically perceived behavioral control, emerged as a barrier for 
participants in both feeling incapable of not injecting drugs and feeling incapable of taking a daily treatment pill. Some participants 
knew they were not ready to quit using injection drugs and were hesitant to access treatment because they did not want to 
“waste” the opportunity to be treated while they were actively injecting and at risk of being reinfected. One participant said,

“I: Okay, tell me what you know about hepatitis C treatment. Had you ever had it yourself? P: I have. But I didn’t do, I 
didn’t take the medicine. I’m just not ready. And what’s the point of taking all that medicine when I’m just going to get it 
again?”

Other women felt the requirement of the strict treatment routine was too difficult to adhere to, especially when com-
pounded by the feeling of having “wasted” the treatment due to continued drug use,

“What made it hard to stick with the treatment? P: It was the pill I had to take every day at the same time and I’m burnt 
[out]. I: So just remembering to do that every day was not easy. But you did it for four weeks? P: Yeah. I still was using. 
I thought man, this is point I’ve wasted this treatment.”

Intentions.  Intentions emerged as a barrier with most participants reporting being in the precontemplation or 
contemplation stages for accessing treatment. One participant stated, “I kind of just put it [treatment] on the back burner, 
like, it’s no big deal, you know what I mean.” Another participant stated, “I feel like, maybe once I got sober...then I’d 
probably care more about my health.”

Individual/Interpersonal

Beliefs about consequences.  Beliefs about consequences fell across two SEM domains, as perceived consequences 
of HCV treatment fell into the individual domain (fear of side effects) and interpersonal domain (fear of stigma from care 
providers).

Individual. Beliefs about consequences, specifically perceived treatment side effects, influenced whether participants 
wanted to access treatment. Participants frequently listed strong side effects as a reason they may not continue treatment, 
“I: Can you think of something that would keep you from continuing treatment if you were taking it? P: Maybe if there was 
side effects that were hard to deal with.”

Interpersonal. Beliefs about consequences also showed up as perceived stigma by healthcare providers, a barrier to 
accessing HCV care. Participants who felt stigmatized by care providers did not want to access care,

“...when you go into seek, like, medical help, when they realize you’re an addict...you can see the look on their face and 
the way they talk to you and their demeanor can change. I can cover my track marks, I can get dressed every day and 
look a certain way, but once they find out I am who I am and what I am, the attitude and the perspective of me changes, 
and I’m no longer human, I’m just an addict.”
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This domain emerged as outcome expectancies as participants often reported feeling aware of positive HCV status 
prior to testing. These participants said getting the positive result was like a “reality check,” with one participant express-
ing, “I knew that I had it, but it’s still kind of like damn.”

Interpersonal

Social influences.  Participants with jobs and families unaware of their injection drug use reported they would proceed 
with treatment regardless of side effects, “I’ve kept a job. I’ve kept a house. I’ve paid my bills. And I’ve always kept that 
secret.... I have a family. So I would want to do that treatment.”

The stigmatization by healthcare providers also fell within the social influence domain. Stigmatization was a social 
influence as it related to individual providers, rather than the healthcare system as a structural unit. YWID with positive 
experiences with providers noted they would happily return to the same care location for testing or treatment, lending 
to continuity in care, “I: How’d the staff treat you when you went [to the health department]? P: They treated me good. I: 
They treated you good? So is that some place you would go back to? P: Yeah.”

Community

Environmental context and resources.  Environmental context and resources significantly influenced participants’ 
behavior. Many participants who reported being tested for HCV received their HCV test due to their environmental 
circumstances. Of those who disclosed why they were tested (n = 17), nearly half received mandatory testing while in 
jail/prison, at a treatment center, during a hiring process, or during hospitalization (n = 8). Participants’ feelings about 
mandatory testing were shaped by their care quality and ranged from negative to neutral.

Transportation to care was the most frequently mentioned barrier to accessing treatment. Public transportation was not 
widely available in the rural region and SSPs were often located far from where participants resided. Participants lacked 
personal vehicles and did not want to use ride sharing due to the lack of privacy. “Why would you want to take a van or a 
bus to go get tested? I wouldn’t want to do that...And that’s not very private.”

Selection of TDF domains

The above topics could have been organized into other TDF domains. The fear of being judged when seeking HCV care 
was categorized under the “beliefs about consequences” domain, though it could also align with the “emotion” or “rein-
forcement” domains. This placement was made because, rather than solely reflecting negative feelings or consequences 
associated with stigma, participants demonstrated an acceptance of the anticipated outcomes tied to their identity as 
PWIDs when engaging with healthcare services.

Discussion

YWID face pervasive barriers to accessing HCV care in rural Appalachia, as revealed through the application of the TDF 
to understand their experiences. These barriers span multiple TDF domains, including knowledge, beliefs about conse-
quences, and environmental context and resources, offering critical and novel insights into the complex interplay of misin-
formation, stigma, and resource constraints that limit care engagement. Our findings underscore the need for multi-level 
implementation strategies that address misconceptions about HCV care, stigma, and transportation barriers. Specifically, 
targeted interventions integrating education, stigma reduction, and motivational support while leveraging social influ-
ences present a significant opportunity to enhance HCV care engagement among YWID. These findings align with prior 
research, which emphasizes the intersection of stigma, substance use, and structural barriers in limiting access to health-
care services for PWID [31–33]. Importantly, our study extends existing evidence by centering on the unique experiences 
of young women in rural settings, a group often underrepresented in implementation science research.
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The Theoretical Domains Framework has been used to identify facilitators and barriers and identify implementation 
strategies for addressing infectious diseases and substance use [34,35]. Recently, the TDF has been implemented in both 
provider and patient-facing studies about HCV and PWID [36,37]. In studies using the TDF to discuss HCV and injection 
drug use, authors found similar themes to those in our study. Participants in our study and a 2024 study with PWIDs in 
Montreal Canada [36] discussed the fear of discrimination and poor treatment by health care providers as barriers to test-
ing and treatment. The authors explained the stigma felt by participants was intersectional, relating to both their statuses 
as PWIDs and as HCV positive. Fontaine et al. explained that participants felt the testing/treatment process was stigma-
tizing due to the extensive questioning of lifestyle practices (belief about consequences). To address stigma, healthcare 
providers need sensitivity training for caring for those with substance use disorders (SUDS) [38]. Programs demonstrating 
significantly decreased perceptions of negative stereotypes [39] and improved attitudes by providers toward people who 
use substances [40], as well improvements in the quality of the provider-client interactions [41] all centered putting clini-
cians in contact with people with SUDS.

In our study, YWID were aware of where to access HCV testing but lacked accurate information about health out-
comes and treatment. This aligns with a 2019 study in rural Kentucky with young adults who inject drugs, which found 
participants lacked knowledge about HCV transmission risks [42]. Rapidly changing policies lead to outdated beliefs and 
misconceptions about eligibility and treatment limitations. Lack of awareness around treatment improvements fuels fears 
about treatment side effects.

Medicaid previously enforced many behavioral restrictions (Table 2) for covering HCV treatment, including absti-
nence from drugs or alcohol [48]. Recent policy shifts have removed many behavioral restrictions for treatment cov-
erage, such as abstinence from drug or alcohol use, though requirements still vary by state. Ohio no longer imposes 
restrictions based on substance use as of 2020, about three years prior to this study, though some participants believed 
this restriction was still in place. Ohio does still requires prior authorization, adherence counseling, and specific doc-
umentation for therapy approval [49]. At the time of the interviews, the restriction of one-time treatment coverage 
was still in place, but this changed as of August of 2023. Only five participants in our study mentioned this restriction, 
demonstrating a lack of familiarity with existing limitations for HCV treatment. While changes are mandated at the state 
level, removal of restrictions are growing, with significant improvements in care access across the U.S. As of Septem-
ber 2024, no states mandate abstinence, but some still impose retreatment restrictions or required providers to address 
substance use [47]. Thirteen states have retreatment restrictions based on adherence, substance use, or SVR12 
documentation [50]. For comparison, in 2017, 27 states required patients to abstain from drug use from between 
1–12 months prior to treatment [51] and until June of 2022, 23 states had retreatment restrictions [52]. While these 
changes improve care access, the evolving regulations create challenges for YWID and healthcare providers in main-
taining up-to-date knowledge, often leading to misinformation about treatment access. To optimize the benefits of such 
changes, information needs to be more widely and quickly disseminated among healthcare providers and patients. 
Addressing these gaps through targeted, evidence-based education is vital for empowering YWID to seek care and 
engage in HCV treatment.

Targeted educational campaigns can address common misconceptions, such as outdated beliefs about treatment 
eligibility and coverage [53,54]. These campaigns could be disseminated through familiar and trusted community spaces, 
including SSPs, health departments, and primary care clinics [55]. Additionally, a 2017 publication examining HCV status 
disclosure among PWID in rural Appalachia found the majority (69.1%) of participants disclosed their status to a friend, 
family member, or partner [56], demonstrating an opportunity for HCV educational campaigns that extend beyond PWID.. 
Educational efforts should not make assumptions about existing knowledge and explicitly address gaps in understanding 
about HCV transmission, testing, and treatment options, including recent changes to Medicaid restrictions. Changes to 
previous policies, such as changes to HCV health insurance coverage for those still actively injecting, should be central in 
awareness messaging to ensure updated guidelines are communicated.
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YWID in our study described how stigma—both perceived and enacted—discouraged engagement with HCV care 
services, which is consistent with prior evidence. Within the TDF domain of beliefs about consequences, YWID expressed 
fear of judgment from healthcare providers. In a recent study in Montreal, Canada, both PWID and harm reduction provid-
ers identified fear of discrimination and poor treatment by healthcare providers as significant barriers to HCV testing and 
treatment [36]. This stigma was intersectional, stemming from participants’ dual identity as PWID and as individuals at risk 
for or living with HCV [36]. Additionally, the HCV testing and treatment procedures themselves often reinforced stigma, as 
they include extensive questioning about behaviors [36]. Being young and a woman adds further layers of intersection-
ality to the stigma experienced by YWID, as societal stereotypes around youth, gender, and substance use compound 
their fear of judgment and discrimination in healthcare settings. These intersecting identities can amplify vulnerability, with 
young women often facing additional scrutiny and judgment related to their substance use, reproductive health, and per-
ceived roles in society, further discouraging engagement with HCV care. Addressing this stigma could include educational 
and sensitivity training for healthcare providers and administrative staff to better understand the unique challenges faced 
by YWID [57]. This should also include teaching clinicians strategies to better equip their patients to adhere to treatment 
(e.g., methods to help remember to take a daily medication, managing side effects, and how to store medication if housing 
is inconsistent). Gender-specific training may help reduce the fear of judgment that often discourages YWID from engag-
ing with HCV care services.

Table 2.  Medicaid Restrictions and Ohio Policies.

Restrictiona Definitiona Current Ohio Policy as of Feb-
ruary 2025

Year restriction removed or changed in Ohio

Prior 
authorization

Requiring prescribers to obtain 
advance approval before insurance 
will cover HCV treatment

Prior authorization is required for 
all HCV treatment regimensb

While this restriction is still in place, in 2020, Ohio imple-
mented a Unified Preferred Drug List that encompasses 
all Medicaid enrollees, which streamlined treatment 
authorizationd

Fibrosis 
restrictions

Based on a patient’s degree of liver 
damage or fibrosis level

Ohio Medicaid does not impose 
fibrosis restrictionsb

Restriction was present in 2017 and removed by 2019e

Substance use 
restrictions

Based on a patient’s drug or alcohol 
use

Ohio Medicaid does not impose 
substance use restrictionsb

Restriction removed as of 5/1/2020d

Prescriber 
restrictions

Based on a prescriber’s specialty or 
expertise

Ohio Medicaid does not impose 
prescriber restrictionsb

Removed between January and June of 2022e

Retreatment 
restrictions

Based on whether a patient has 
previously received treatment

Ohio Medicaid does not restrict 
access to retreatmentb

Removed between August 2023 and February 2024e

Access in man-
aged care

Assesses parity between a state’s 
fee-for-service program and con-
tracted managed care organizations

All MCOs impose the same 
requirements as FFS according to 
the uniformed preferred drug listc

Additional restrictions or lack of transparency in managed 
care removed between June 2022 and February 2023e

Additional 
restrictions

Additional restrictions to treatment 
that are less common but may pose 
severe barriers to care

Ohio Medicaid imposes additional 
restrictions as follows:b

• HCV RNA must be collected 
within 180 days of application for 
therapy.
• Documentation of genotype.
• Documentation of adherence 
counseling

Not previously or consistently reportede

a[43]
b[44]
c[45]
d[46]
e[47]

https://doi.org/10.1371/journal.pone.0331849.t002

https://doi.org/10.1371/journal.pone.0331849.t002
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YWID noted transportation barriers, a critical component of the environmental context, hindering access to HCV care, 
which other studies have consistently noted as a primary barrier for PWIDs to access care [58–61]. Studies have also 
used the TDF to identify barriers and facilitators to HCV care from the physician’s perspective. The findings in these stud-
ies mirror many of the concerns voiced by our participants. Clinicians note the need to de-centralize HCV testing, making 
it community-embedded and thus more accessible [37]. Expanding mobile care units at SSPs and areas with high con-
centrations of YWID, along with low-barrier private transportation options such as voucher programs or discreet shuttles, 
could improve healthcare access by reducing reliance on public transit and ride-share services [62]. However, addressing 
stigma and privacy concerns, including fears of being seen at clinics or law enforcement targeting SSPs, is essential for 
successful implementation. This aligns with prior evidence using the TDF to examine HCV care barriers, including those 
from the perspective of healthcare providers. Clinicians have emphasized the need to decentralize HCV testing, embed-
ding it in community settings to enhance accessibility [63]. Harm reduction providers have expanded on this, highlighting 
the absence of permanent healthcare providers at SSPs as a notable barrier to care [36]. As a result, studies are under-
way expanding mobile harm reduction access through vans or pharmacies [64–67]. Addressing these gaps by integrating 
mobile or community-embedded care services offers a promising strategy for reducing logistical barriers and improving 
treatment uptake among YWID.

It is important to note, most participants were recruited from the most heavily populated of the three counties, with chal-
lenges arising in reaching YWID from more rural and sparsely populated areas. As a result, the findings may not fully reflect 
the experiences of women in less populated regions, who may face distinct barriers to accessing HCV and harm reduction 
services. Additionally, the sample predominantly consisted of white participants, reflecting the demographics of the study 
area. Given the sensitive nature of this research and the close-knit nature of rural communities, ensuring confidentiality and 
anonymity was a priority, which limited the extent to which detailed demographic characteristics could be captured. Future 
research should aim to include a more racially and ethnically diverse sample of rural people who use drugs, as well as con-
sider other intersecting characteristics, such as gender, sexuality, and disability, to better capture diverse experiences with 
HCV care and barriers to engagement. These limitations highlight the ongoing challenges of studying populations that have 
been socially and economically marginalized in rural, geographically isolated areas like Appalachia.

Conclusions

YWID in rural Appalachia face numerous barriers to HCV care, spanning multiple TDF domains. Gaps in knowledge about 
HCV treatment, compounded by gendered stigma and logistical challenges demonstrated in our results, highlight the need 
for interventions specifically designed to address YWID lived experiences. Educational campaigns tailored to address the 
updated treatment guidelines and health concerns of young women will be essential for improving their understanding of 
HCV care. Stigma-reduction training for healthcare providers may also be crucial, particularly training which addresses 
gender-related and substance use-related biases described by our participants. Additionally, decentralized care mod-
els, which bring services closer to where young women live and reduce the need for extensive transportation, represent 
a promising step forward in improving access to HCV care. Future implementation science research should focus on 
evaluating these approaches, ensuring they are responsive to the intersectional and gender-specific challenges faced by 
YWID. Such efforts will be essential for building equitable and effective HCV care systems that prioritize the unique needs 
of YWID in Appalachia and similar rural settings. Studies have demonstrated improved HCV knowledge and individual-
ized HCV education result in increased interest in receiving HCV treatment [17,68–70]. The significant gaps in knowledge 
among YWID related to HCV treatment demonstrate a need for education about HCV treatment and the dispelling of 
myths. The hesitancy of YWID with HCV to access treatment may require reducing care barriers such as interventions 
targeted at care providers to reduce stigmatization of PWIDs and being clear about the side effects of HCV treatment and 
how to manage them [57]. Additional research is needed to identify strategies to address knowledge, stigma among health 
care providers, and access to services.



PLOS One | https://doi.org/10.1371/journal.pone.0331849  September 9, 2025 11 / 14

Acknowledgments

We would like to thank the participants for their time and willingness to share their personal stories with us.

Author contributions

Conceptualization: Kathryn E. Lancaster.

Data curation: Cheyenne R. Wagi.

Formal analysis: Cheyenne R. Wagi, Renee McDowell, Anyssa Wright.

Funding acquisition: Kathryn E. Lancaster.

Investigation: Kathryn E. Lancaster.

Methodology: Kathleen L. Egan, Christina S. Meade, April M. Young, Angela T. Estadt, Kathryn E. Lancaster.

Project administration: Renee McDowell, Anyssa Wright, Madison N. Enderle.

Resources: Kathryn E. Lancaster.

Supervision: Kathryn E. Lancaster.

Visualization: Cheyenne R. Wagi.

Writing – original draft: Cheyenne R. Wagi, Kathryn E. Lancaster.

Writing – review & editing: Cheyenne R. Wagi, Renee McDowell, Anyssa Wright, Kathleen L. Egan, Christina S. Meade, 
April M. Young, Madison N. Enderle, Angela T. Estadt, Kathryn E. Lancaster.

References
	 1.	 Suryaprasad AG, White JZ, Xu F, Eichler BA, Hamilton J, Patel A. Emerging epidemic of hepatitis C virus infections among young nonurban per-

sons who inject drugs in the United States, 2006–2012. Clinical Infect Dis. 2014;59(10):1411–9.

	 2.	 Zibbell JE, Asher AK, Patel RC, Kupronis B, Iqbal K, Ward JW, et al. Increases in Acute Hepatitis C Virus Infection Related to a Growing Opioid 
Epidemic and Associated Injection Drug Use, United States, 2004 to 2014. Am J Public Health. 2018;108(2):175–81. https://doi.org/10.2105/
AJPH.2017.304132 PMID: 29267061

	 3.	 Centers for Disease Control and Prevention. Vital Signs: Today’s Heroin Epidemic Infographics. https://archive.cdc.gov/www_cdc_gov/vitalsigns/
heroin/infographic.html

	 4.	 Vanderziel A, Parker MA, Alshaarawy O. Trends in heroin use among women of reproductive age in the United States, 2004–2017. Addictive 
Behaviors. 2020;110:106518.

	 5.	 Centers for Disease Control and Prevention. Hepatitis C Surveillance 2024. https://www.cdc.gov/hepatitis-surveillance-2022/hepatitis-c/
index.html#:~:text=There%20were%204%2C848%20new%20cases%20of%20acute%20hepatitis%20C%20reported%20during%20
2022.,-67%2C400&text=67%2C400-,There%20were%2067%2C400%20estimated%20acute%20HCV%20infections%20during%202022.,the%20
first%20time%20in%202022. Accessed 2023 October 1.

	 6.	 Tracy D, Hahn JA, Fuller Lewis C, Evans J, Briceño A, Morris MD, et al. Higher risk of incident hepatitis C virus among young women who 
inject drugs compared with young men in association with sexual relationships: a prospective analysis from the UFO Study cohort. BMJ Open. 
2014;4(5):e004988. https://doi.org/10.1136/bmjopen-2014-004988 PMID: 24875490

	 7.	 Ly KN, Jiles RB, Teshale EH, Foster MA, Pesano RL, Holmberg SD. Hepatitis C Virus Infection Among Reproductive-Aged Women and Children in 
the United States, 2006 to 2014. Ann Intern Med. 2017;166(11):775–82. https://doi.org/10.7326/M16-2350 PMID: 28492929

	 8.	 Ahrens KA, Rossen LM, Burgess AR, Palmsten KK, Ziller EC. Rural-Urban Residence and Maternal Hepatitis C Infection, U.S.: 2010-2018. Am J 
Prev Med. 2021;60(6):820–30. https://doi.org/10.1016/j.amepre.2020.12.020 PMID: 33640230

	 9.	 McHugh RK, Votaw VR, Sugarman DE, Greenfield SF. Sex and gender differences in substance use disorders. Clin Psychol Rev. 2018;66:12–23. 
https://doi.org/10.1016/j.cpr.2017.10.012 PMID: 29174306

	10.	 Back SE, Payne RL, Wahlquist AH, Carter RE, Stroud Z, Haynes L. Comparative profiles of men and women with opioid dependence: results from 
a national multisite effectiveness trial. The American J Drug and Alcohol Abuse. 2011;37(5):313–23.

	11.	 Janulis P. The micro-social risk environment for injection drug use: An event specific analysis of dyadic, situational, and network predictors of injec-
tion risk behavior. Int J Drug Policy. 2016;27:56–64. https://doi.org/10.1016/j.drugpo.2015.09.006 PMID: 26530884

https://doi.org/10.2105/AJPH.2017.304132
https://doi.org/10.2105/AJPH.2017.304132
http://www.ncbi.nlm.nih.gov/pubmed/29267061
https://archive.cdc.gov/www_cdc_gov/vitalsigns/heroin/infographic.html
https://archive.cdc.gov/www_cdc_gov/vitalsigns/heroin/infographic.html
https://www.cdc.gov/hepatitis-surveillance-2022/hepatitis-c/index.html#:~:text=There%20were%204%2C848%20new%20cases%20of%20acute%20hepatitis%20C%20reported%20during%202022.,-67%2C400&text=67%2C400-,There%20were%2067%2C400%20estimated%20acute%20HCV%20infections%20during%202022.,the%20first%20time%20in%202022
https://www.cdc.gov/hepatitis-surveillance-2022/hepatitis-c/index.html#:~:text=There%20were%204%2C848%20new%20cases%20of%20acute%20hepatitis%20C%20reported%20during%202022.,-67%2C400&text=67%2C400-,There%20were%2067%2C400%20estimated%20acute%20HCV%20infections%20during%202022.,the%20first%20time%20in%202022
https://www.cdc.gov/hepatitis-surveillance-2022/hepatitis-c/index.html#:~:text=There%20were%204%2C848%20new%20cases%20of%20acute%20hepatitis%20C%20reported%20during%202022.,-67%2C400&text=67%2C400-,There%20were%2067%2C400%20estimated%20acute%20HCV%20infections%20during%202022.,the%20first%20time%20in%202022
https://www.cdc.gov/hepatitis-surveillance-2022/hepatitis-c/index.html#:~:text=There%20were%204%2C848%20new%20cases%20of%20acute%20hepatitis%20C%20reported%20during%202022.,-67%2C400&text=67%2C400-,There%20were%2067%2C400%20estimated%20acute%20HCV%20infections%20during%202022.,the%20first%20time%20in%202022
https://doi.org/10.1136/bmjopen-2014-004988
http://www.ncbi.nlm.nih.gov/pubmed/24875490
https://doi.org/10.7326/M16-2350
http://www.ncbi.nlm.nih.gov/pubmed/28492929
https://doi.org/10.1016/j.amepre.2020.12.020
http://www.ncbi.nlm.nih.gov/pubmed/33640230
https://doi.org/10.1016/j.cpr.2017.10.012
http://www.ncbi.nlm.nih.gov/pubmed/29174306
https://doi.org/10.1016/j.drugpo.2015.09.006
http://www.ncbi.nlm.nih.gov/pubmed/26530884


PLOS One | https://doi.org/10.1371/journal.pone.0331849  September 9, 2025 12 / 14

	12.	 Zahnow R, Winstock AR, Maier LJ, Levy J, Ferris J. Injecting drug use: Gendered risk. Int J Drug Policy. 2018;56:81–91. https://doi.org/10.1016/j.
drugpo.2018.03.018 PMID: 29614392

	13.	 Fitzgerald T, Lundgren L, Chassler D. Factors associated with HIV/AIDS high-risk behaviours among female injection drug users. AIDS Care. 
2007;19(1):67–74. https://doi.org/10.1080/09540120600731727 PMID: 17129859

	14.	 Greenfield SF, Brooks AJ, Gordon SM, Green CA, Kropp F, McHugh RK, et al. Substance abuse treatment entry, retention, and outcome in women: 
a review of the literature. Drug Alcohol Depend. 2007;86(1):1–21. https://doi.org/10.1016/j.drugalcdep.2006.05.012 PMID: 16759822

	15.	 Biondi BE, Anderson BJ, Phillips KT, Stein M. Sex differences in injection drug risk behaviors among hospitalized persons. Journal of Addiction 
Medicine. 2022;16(3):e165–70.

	16.	 El-Bassel N, Gilbert L, Witte S, Wu E, Chang M. Intimate partner violence and HIV among drug-involved women: contexts linking these two epi-
demics—challenges and implications for prevention and treatment. Substance use & misuse. 2011;46(2–3):295–306.

	17.	 Dieckmann NF, Rosenkranz SJ, Golden SE, Stoyles S, Taylor-Young P, Hansen L. Results from a prospective study of individuals’ symptoms and 
patient activation after hepatitis C treatment. Res Nurs Health. 2020;43(6):662–72. https://doi.org/10.1002/nur.22086 PMID: 33169862

	18.	 Jost JJ, Goldsamt LA, Harocopos A, Kobrak P, Clatts MC. Hepatitis C knowledge among new injection drug users. Drugs: education, prevention 
and policy. 2010;17(6):821–34.

	19.	 Swan D, Long J, Carr O, Flanagan J, Irish H, Keating S, et al. Barriers to and facilitators of hepatitis C testing, management, and treatment 
among current and former injecting drug users: a qualitative exploration. AIDS Patient Care STDS. 2010;24(12):753–62. https://doi.org/10.1089/
apc.2010.0142 PMID: 21138381

	20.	 Younossi ZM, Stepanova M, Afendy M, Lam BP, Mishra A. Knowledge about infection is the only predictor of treatment in patients with chronic 
hepatitis C. J Viral Hepat. 2013;20(8):550–5. https://doi.org/10.1111/jvh.12080 PMID: 23808993

	21.	 Brady TM, Ashley OS. Women in substance abuse treatment: Results from the Alcohol and Drug Services Study (ADSS). Citeseer. 2005.

	22.	 Drug Facts: Substance Use in Women. 2020. https://www.drugabuse.gov/sites/default/files/drugfacts-substance-women.pdf

	23.	 Substance Abuse and Mental Health Services Administration. TIP 51: Substance Abuse Treatment: Addressing the Specific Needs of Women. 
2015. https://store.samhsa.gov/product/tip-51-substance-abuse-treatment-addressing-specific-needs-women/sma15-4426

	24.	 Atkins L, Francis J, Islam R, O’Connor D, Patey A, Ivers N. A guide to using the Theoretical Domains Framework of behaviour change to investi-
gate implementation problems. Implementation Science. 2017;12:1–18.

	25.	 Cane J, O’Connor D, Michie S. Validation of the theoretical domains framework for use in behaviour change and implementation research. Imple-
ment Sci. 2012;7:37. https://doi.org/10.1186/1748-5908-7-37 PMID: 22530986

	26.	 Commission AR. County economic status and distressed areas by state, FY 2021. 2021. https://www.arc.gov/
county-economic-status-and-distressed-areas-by-state-fy-2021/

	27.	 Van Handel MM, Rose CE, Hallisey EJ, Kolling JL, Zibbell JE, Lewis B, et al. County-Level Vulnerability Assessment for Rapid Dissemination of 
HIV or HCV Infections Among Persons Who Inject Drugs, United States. J Acquir Immune Defic Syndr. 2016;73(3):323–31. https://doi.org/10.1097/
QAI.0000000000001098 PMID: 27763996

	28.	 Jenkins RA, Whitney BM, Nance RM, Allen TM, Cooper HLF, Feinberg J, et al. The Rural Opioid Initiative Consortium description: providing 
evidence to Understand the Fourth Wave of the Opioid Crisis. Addict Sci Clin Pract. 2022;17(1):38. https://doi.org/10.1186/s13722-022-00322-5 
PMID: 35883197

	29.	 Glaser B, Strauss A. The discovery of grounded theory: strategies for qualitative research. Mill Valley, CA: Sociology Press. 1967.

	30.	 Bronfenbrenner U. Making human beings human: Bioecological perspectives on human development: Sage; 2005.

	31.	 Surratt HL, Yeager HJ, Adu A, González EA, Nelson EO, Walker T. Pre-Exposure Prophylaxis Barriers, Facilitators and Unmet Need Among Rural 
People Who Inject Drugs: A Qualitative Examination of Syringe Service Program Client Perspectives. Front Psychiatry. 2022;13:905314. https://doi.
org/10.3389/fpsyt.2022.905314 PMID: 35706473

	32.	 Perlman DC, Jordan AE. The Syndemic of Opioid Misuse, Overdose, HCV, and HIV: Structural-Level Causes and Interventions. Curr HIV/AIDS 
Rep. 2018;15(2):96–112. https://doi.org/10.1007/s11904-018-0390-3 PMID: 29460225

	33.	 Harris M, Rhodes T. Hepatitis C treatment access and uptake for people who inject drugs: a review mapping the role of social factors. Harm 
Reduction Journal. 2013;10:1–11.

	34.	 Rosário F, Santos MI, Angus K, Pas L, Ribeiro C, Fitzgerald N. Factors influencing the implementation of screening and brief interventions for alco-
hol use in primary care practices: a systematic review using the COM-B system and Theoretical Domains Framework. Implementation Science. 
2021;16:1–25.

	35.	 Yang Q, Wang X, Zhou Q, Tan L, Zhang X, Lai X. Healthcare workers’ behaviors on infection prevention and control and their determinants 
during the COVID-19 pandemic: a cross-sectional study based on the theoretical domains framework in Wuhan, China. Arch Public Health. 
2021;79(1):118. https://doi.org/10.1186/s13690-021-00641-0 PMID: 34193306

	36.	 Fontaine G, Presseau J, Bruneau J, Etherington C, Thomas IM, Hung J-HC, et al. Using an intersectionality lens to explore barriers and enablers 
to hepatitis C point-of-care testing: a qualitative study among people who inject drugs and service providers. Int J Equity Health. 2024;23(1):124. 
https://doi.org/10.1186/s12939-024-02209-0 PMID: 38886803

https://doi.org/10.1016/j.drugpo.2018.03.018
https://doi.org/10.1016/j.drugpo.2018.03.018
http://www.ncbi.nlm.nih.gov/pubmed/29614392
https://doi.org/10.1080/09540120600731727
http://www.ncbi.nlm.nih.gov/pubmed/17129859
https://doi.org/10.1016/j.drugalcdep.2006.05.012
http://www.ncbi.nlm.nih.gov/pubmed/16759822
https://doi.org/10.1002/nur.22086
http://www.ncbi.nlm.nih.gov/pubmed/33169862
https://doi.org/10.1089/apc.2010.0142
https://doi.org/10.1089/apc.2010.0142
http://www.ncbi.nlm.nih.gov/pubmed/21138381
https://doi.org/10.1111/jvh.12080
http://www.ncbi.nlm.nih.gov/pubmed/23808993
https://www.drugabuse.gov/sites/default/files/drugfacts-substance-women.pdf
https://store.samhsa.gov/product/tip-51-substance-abuse-treatment-addressing-specific-needs-women/sma15-4426
https://doi.org/10.1186/1748-5908-7-37
http://www.ncbi.nlm.nih.gov/pubmed/22530986
https://www.arc.gov/county-economic-status-and-distressed-areas-by-state-fy-2021/
https://www.arc.gov/county-economic-status-and-distressed-areas-by-state-fy-2021/
https://doi.org/10.1097/QAI.0000000000001098
https://doi.org/10.1097/QAI.0000000000001098
http://www.ncbi.nlm.nih.gov/pubmed/27763996
https://doi.org/10.1186/s13722-022-00322-5
http://www.ncbi.nlm.nih.gov/pubmed/35883197
https://doi.org/10.3389/fpsyt.2022.905314
https://doi.org/10.3389/fpsyt.2022.905314
http://www.ncbi.nlm.nih.gov/pubmed/35706473
https://doi.org/10.1007/s11904-018-0390-3
http://www.ncbi.nlm.nih.gov/pubmed/29460225
https://doi.org/10.1186/s13690-021-00641-0
http://www.ncbi.nlm.nih.gov/pubmed/34193306
https://doi.org/10.1186/s12939-024-02209-0
http://www.ncbi.nlm.nih.gov/pubmed/38886803


PLOS One | https://doi.org/10.1371/journal.pone.0331849  September 9, 2025 13 / 14

	37.	 Whiteley D, Speakman EM, Elliott L, Jarvis H, Davidson K, Quinn M. Developing a primary care-initiated hepatitis C treatment pathway in Scotland: 
a qualitative study. British J General Practice. 2022;72(722):e668–76.

	38.	 Bielenberg J, Swisher G, Lembke A, Haug NA. A systematic review of stigma interventions for providers who treat patients with substance use 
disorders. J Subst Abuse Treat. 2021;131:108486. https://doi.org/10.1016/j.jsat.2021.108486 PMID: 34217033

	39.	 Flanagan EH, Buck T, Gamble A, Hunter C, Sewell I, Davidson L. “Recovery Speaks”: A Photovoice Intervention to Reduce Stigma Among Primary 
Care Providers. Psychiatr Serv. 2016;67(5):566–9. https://doi.org/10.1176/appi.ps.201500049 PMID: 26766754

	40.	 Khenti A, Bobbili SJ, Sapag JC. Evaluation of a Pilot Intervention to Reduce Mental Health and Addiction Stigma in Primary Care Settings. J Com-
munity Health. 2019;44(6):1204–13. https://doi.org/10.1007/s10900-019-00706-w PMID: 31317439

	41.	 Li L, Wu Z, Liang L-J, Lin C, Zhang L, Guo S, et al. An intervention targeting service providers and clients for methadone maintenance treatment in 
China: a cluster-randomized trial. Addiction. 2013;108(2):356–66. https://doi.org/10.1111/j.1360-0443.2012.04020.x PMID: 22788780

	42.	 Cloud DH, Ibragimov U, Prood N, Young AM, Cooper HLF. Rural risk environments for hepatitis c among young adults in appalachian kentucky. Int 
J Drug Policy. 2019;72:47–54. https://doi.org/10.1016/j.drugpo.2019.05.006 PMID: 31113713

	43.	 Center for Health Law and Policy Innovation NVHR. About Us. https://stateofhepc.org/about/

	44.	 Ohio Department of Medicaid. Request for RX Prior Authorization: To be used for Hepatitis C Medication PA Requests. 2023.

	45.	 Hinton E, Williams E, Raphael J, Mudumala A, Rodowitz R, Gifford K. Amid unwinding of pandemic-era policies, Medicaid programs continue to 
focus on delivery systems, benefits, and reimbursement rates: Results from an annual Medicaid budget survey for state fiscal years 2023 and 
2024. 2023.

	46.	 Center for Health Law and Policy Innovation N. Ohio lifts discriminatory barriers to accessing hepatitis C treatment. https://stateofhepc.org/
ohio-lifts-discriminatory-barriers-to-accessing-hepatitis-c-treatment/ 2020.

	47.	 Center for Health Law and Policy Innovation, National Viral Hepatitis Roundtable. 2024 National Snapshot Report. https://stateofhepc.
org/2024-national-snapshot-report/

	48.	 Liao JM, Fischer MA. Restrictions of Hepatitis C Treatment for Substance-Using Medicaid Patients: Cost Versus Ethics. Am J Public Health. 
2017;107(6):893–9. https://doi.org/10.2105/AJPH.2017.303748 PMID: 28426313

	49.	 National Viral Hepatitis Roundtable, Center for Health Law and Policy Innovation. Hepatitis C: State of Medicaid Access Report Card - Ohio. 2024.

	50.	 Center for Health Law and Policy Innovation, National Viral Hepatitis Roundtable. The time for viral hepatitis elimination is now. 2024. https://sta-
teofhepc.org/

	51.	 National Viral Hepatitis Roundtable, Center for Health Law and Policy Innovation. Hepatitis C: The state of Medicaid access - 2017 national sum-
mary report. 2017.

	52.	 Center for Health Law and Policy Innovation, National Viral Hepatitis Roundtable. Hepatitis C State of Medicaid Access: 2022 National Summary 
Report. 2022.

	53.	 Helsper CW, Janssen MP, van Essen GA, Croes EA, van der Veen C, de Wit AG, et al. Effectiveness and cost-effectiveness of nationwide cam-
paigns for awareness and case finding of hepatitis C targeted at people who inject drugs and the general population in the Netherlands. Int J Drug 
Policy. 2017;47:117–25. https://doi.org/10.1016/j.drugpo.2017.07.022 PMID: 28826994

	54.	 Ortiz E, Scanlon B, Mullens A, Durham J. Effectiveness of interventions for hepatitis B and C: a systematic review of vaccination, screening, health 
promotion and linkage to care within higher income countries. J Community Health. 2020;45:201–18.

	55.	 Norton BL, Voils CI, Timberlake SH, Hecker EJ, Goswami ND, Huffman KM, et al. Community-based HCV screening: knowledge and attitudes in a 
high risk urban population. BMC Infect Dis. 2014;14:74. https://doi.org/10.1186/1471-2334-14-74 PMID: 24512462

	56.	 Hofmeister MG, Havens JR, Young AM. Silence Surrounding Hepatitis C Status in Risk Relationships Among Rural People Who Use Drugs. J Prim 
Prev. 2017;38(5):481–94. https://doi.org/10.1007/s10935-017-0483-6 PMID: 28733798

	57.	 Treloar C, Rance J, Backmund M. Understanding barriers to hepatitis C virus care and stigmatization from a social perspective. Clin Infect Dis. 
2013;57 Suppl 2:S51-5. https://doi.org/10.1093/cid/cit263 PMID: 23884066

	58.	 Thakarar K, Sankar N, Murray K, Lucas FL, Burris D, Smith RP. Injections and infections: understanding syringe service program utilization in a 
rural state. Harm Reduct J. 2021;18(1):74. https://doi.org/10.1186/s12954-021-00524-1 PMID: 34273986

	59.	 Miller-Lloyd L, Landry J, Macmadu A, Allard I, Waxman M. Barriers to Healthcare for People Who Inject Drugs: A Survey at a Syringe Exchange 
Program. Subst Use Misuse. 2020;55(6):896–9. https://doi.org/10.1080/10826084.2019.1710207 PMID: 31902293

	60.	 Voon P, Wang L, Nosova E, Hayashi K, Milloy M-J, Wood E, et al. Pain and Barriers to Accessing Health Services Among People Who Use Drugs. 
Pain Manag Nurs. 2021;22(2):133–40. https://doi.org/10.1016/j.pmn.2020.11.008 PMID: 33358486

	61.	 Barocas JA, Brennan MB, Hull SJ, Stokes S, Fangman JJ, Westergaard RP. Barriers and facilitators of hepatitis C screening among people who 
inject drugs: a multi-city, mixed-methods study. Harm Reduct J. 2014;11:1. https://doi.org/10.1186/1477-7517-11-1 PMID: 24422784

	62.	 Ibragimov U, Cooper KE, Batty E, Ballard AM, Fadanelli M, Gross SB, et al. Factors that influence enrollment in syringe services programs in rural 
areas: a qualitative study among program clients in Appalachian Kentucky. Harm Reduct J. 2021;18(1):68. https://doi.org/10.1186/s12954-021-
00518-z PMID: 34193165

https://doi.org/10.1016/j.jsat.2021.108486
http://www.ncbi.nlm.nih.gov/pubmed/34217033
https://doi.org/10.1176/appi.ps.201500049
http://www.ncbi.nlm.nih.gov/pubmed/26766754
https://doi.org/10.1007/s10900-019-00706-w
http://www.ncbi.nlm.nih.gov/pubmed/31317439
https://doi.org/10.1111/j.1360-0443.2012.04020.x
http://www.ncbi.nlm.nih.gov/pubmed/22788780
https://doi.org/10.1016/j.drugpo.2019.05.006
http://www.ncbi.nlm.nih.gov/pubmed/31113713
https://stateofhepc.org/about/
https://stateofhepc.org/ohio-lifts-discriminatory-barriers-to-accessing-hepatitis-c-treatment/
https://stateofhepc.org/ohio-lifts-discriminatory-barriers-to-accessing-hepatitis-c-treatment/
https://stateofhepc.org/2024-national-snapshot-report/
https://stateofhepc.org/2024-national-snapshot-report/
https://doi.org/10.2105/AJPH.2017.303748
http://www.ncbi.nlm.nih.gov/pubmed/28426313
https://stateofhepc.org/
https://stateofhepc.org/
https://doi.org/10.1016/j.drugpo.2017.07.022
http://www.ncbi.nlm.nih.gov/pubmed/28826994
https://doi.org/10.1186/1471-2334-14-74
http://www.ncbi.nlm.nih.gov/pubmed/24512462
https://doi.org/10.1007/s10935-017-0483-6
http://www.ncbi.nlm.nih.gov/pubmed/28733798
https://doi.org/10.1093/cid/cit263
http://www.ncbi.nlm.nih.gov/pubmed/23884066
https://doi.org/10.1186/s12954-021-00524-1
http://www.ncbi.nlm.nih.gov/pubmed/34273986
https://doi.org/10.1080/10826084.2019.1710207
http://www.ncbi.nlm.nih.gov/pubmed/31902293
https://doi.org/10.1016/j.pmn.2020.11.008
http://www.ncbi.nlm.nih.gov/pubmed/33358486
https://doi.org/10.1186/1477-7517-11-1
http://www.ncbi.nlm.nih.gov/pubmed/24422784
https://doi.org/10.1186/s12954-021-00518-z
https://doi.org/10.1186/s12954-021-00518-z
http://www.ncbi.nlm.nih.gov/pubmed/34193165


PLOS One | https://doi.org/10.1371/journal.pone.0331849  September 9, 2025 14 / 14

	63.	 Shahid I, Alzahrani AR, Al-Ghamdi SS, Alanazi IM, Rehman S, Hassan S. Hepatitis C Diagnosis: Simplified Solutions, Predictive Barriers, and 
Future Promises. Diagnostics (Basel). 2021;11(7):1253. https://doi.org/10.3390/diagnostics11071253 PMID: 34359335

	64.	 Carpenter DM, Marley GT, Annis IE, Delamater P, Egan KL. Over-the-counter naloxone availability at North Carolina community pharmacies: A 
secret shopper study. Drug Alcohol Depend. 2025;267:112545. https://doi.org/10.1016/j.drugalcdep.2024.112545 PMID: 39756348

	65.	 Goodman-Meza D, Shoptaw S, Hanscom B, Smith LR, Andrew P, Kuo I, et al. Delivering integrated strategies from a mobile unit to address the 
intertwining epidemics of HIV and addiction in people who inject drugs: the HPTN 094 randomized controlled trial protocol (the INTEGRA Study). 
Trials. 2024;25(1):124. https://doi.org/10.1186/s13063-023-07899-5 PMID: 38360750

	66.	 Marley G, Blythe E, Westrick S, Carpenter DM. Availability of and attitudes toward harm reduction services: A rural pharmacy perspective. J Am 
Pharm Assoc (2003). 2025;65(2):102291. https://doi.org/10.1016/j.japh.2024.102291 PMID: 39551238

	67.	 Rennert L, Howard KA, Kickham CM, Gezer F, Coleman A, Roth P. Implementation of a mobile health clinic framework for hepatitis C virus screen-
ing and treatment: a descriptive study. The Lancet Regional Health–Americas. 2024;29.

	68.	 Marinho RT, Costa A, Pires T, Raposo H, Vasconcelos C, Polónia C. A multidimensional education program at substance dependence treatment 
centers improves patient knowledge and hepatitis C care. BMC Infectious Diseases. 2016;16:1–11.

	69.	 Strauss SM, Astone-Twerell J, Munoz-Plaza CE, Des Jarlais DC, Gwadz M, Hagan H, et al. Drug treatment program patients’ hepatitis C virus 
(HCV) education needs and their use of available HCV education services. BMC Health Serv Res. 2007;7:39. https://doi.org/10.1186/1472-6963-7-
39 PMID: 17346346

	70.	 Walley AY, White MC, Kushel MB, Song YS, Tulsky JP. Knowledge of and interest in hepatitis C treatment at a methadone clinic. J Subst Abuse 
Treat. 2005;28(2):181–7. https://doi.org/10.1016/j.jsat.2004.12.004 PMID: 15780548

https://doi.org/10.3390/diagnostics11071253
http://www.ncbi.nlm.nih.gov/pubmed/34359335
https://doi.org/10.1016/j.drugalcdep.2024.112545
http://www.ncbi.nlm.nih.gov/pubmed/39756348
https://doi.org/10.1186/s13063-023-07899-5
http://www.ncbi.nlm.nih.gov/pubmed/38360750
https://doi.org/10.1016/j.japh.2024.102291
http://www.ncbi.nlm.nih.gov/pubmed/39551238
https://doi.org/10.1186/1472-6963-7-39
https://doi.org/10.1186/1472-6963-7-39
http://www.ncbi.nlm.nih.gov/pubmed/17346346
https://doi.org/10.1016/j.jsat.2004.12.004
http://www.ncbi.nlm.nih.gov/pubmed/15780548

