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Abstract
Background: Direct-acting antivirals (DAAs) are increasingly accessible to patients with hepatitis C (HCV) worldwide
and are being introduced through national health systems in sub-Saharan Africa. DAAs are highly efficacious when
tested in controlled trials, yet patients treated outside of study settings often encounter challenges in completing
the full treatment and follow-up sequence. Little information is available on the influences of successful DAA
implementation in sub-Saharan Africa. This qualitative study explored the individual- and system-level barriers and
enablers of DAA treatment in Rwanda between March 2015 and November 2017.
Methods: Face-to-face interviews were conducted with 39 patients who initiated care at one of four referral
hospitals initially offering DAAs. Ten healthcare providers who managed HCV treatment participated in face-to-face
interviews to examine system-level barriers and facilitators. Interview data were analyzed using a general inductive
approach in alignment with the a priori objective of identifying barriers and facilitators of HCV care.
Results: Barriers to successful treatment included patients’ lack of knowledge surrounding HCV and its treatment;
financial burdens associated with paying for medication, laboratory testing, and transportation; the cumbersome
nature of the care pathway; the relative inaccessibility of diagnostics technology; and heavy workloads of healthcare
providers accompanied by a need for additional HCV-specific training. Patients and healthcare providers were
highly aligned on individual- and system-level barriers to care. The positive patient-provider relationship, strong
support from community and family members, lack of stigma, and mild side effect profile of DAAs all positively
influenced patients’ engagement in treatment.
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Conclusions: Several interrelated factors acted as barriers and facilitators to DAA treatment in Rwanda. Patients’
and healthcare providers’ perceptions were in agreement, suggesting that the impeding and enabling factors were
well understood by both groups. These results can be used to enact evidence-informed interventions to help
maximize the impact of DAAs as Rwanda moves towards HCV elimination.
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Background
When left untreated, chronic hepatitis C virus (HCV) infection can lead to a suite of negative health outcomes, including cirrhosis, hepatocellular carcinoma [1–3], and
reduced quality of life [4]. Yet patients who achieve a sustained virological response (SVR) experience all-cause
mortality at a rate that is nearly indistinguishable from the
general population [5]. Early HCV treatments utilized
interferon-based drugs that required up to 12 months of
injections and resulted in SVR for approximately 50% of
patients [6, 7]. These patients encountered a range of
physiological and psychological side effects [8, 9]. A new
generation of drugs—direct-acting antivirals (DAAs)—
hold the promise to revolutionize HCV treatment. DAAs
have demonstrated an efficacy up to 95% in clinical trials,
are administered orally rather than subcutaneously, and
display highly tolerable side effect profiles [10]. If treatment is adhered to, DAAs have the potential to save the
lives of many of the estimated 71 million individuals with
chronic HCV worldwide [11].
DAAs were first introduced in Rwanda in November
2015 and have since replaced less-effective interferon-based
therapies [12]. Patients with HCV and the Rwandan health
system have been anticipating the establishment of DAAs
as standard care. Many of the first cohort of patients, some
of whom likely delayed care until the DAAs became available [13], have now completed treatment. Nearly 92% of
patients who completed the full course of treatment
achieved SVR [14], an overall result similar to that found in
real-world investigations of DAAs carried out in highincome settings [15–22]. However, in Rwanda, three out of
ten DAA patients did not complete treatment or were
missing post-treatment HCV RNA data in the national
HCV database. This large amount of incomplete data
means that some patients who experienced a virological
failure are likely unaware of their status and remain at risk
for decompensation and act as a reservoir for continued
spread of the virus [16]. These patients could have encountered challenges as they navigated the HCV cascade of care
[23, 24] and/or persistent documentation gaps may be influencing data completeness.
Qualitative investigations into patients’ experiences receiving care and the practices of healthcare professionals
providing HCV treatment can yield valuable information
on access barriers and potential solutions for overcoming

these obstacles [25]. For example, Jordan and colleagues
[26] described patients’ suspicion towards healthcare providers and shortcomings in linkage as obstacles to engaging in care. Additionally, US- and UK-based studies
employing qualitative methods highlighted the fact that
patients with HCV commonly do not experience noticeable physical symptoms [27, 28] and this can act as an impediment to seeking treatment [29]. Co-occurring
physical and psychological ailments have also been cited
as potential barriers to care as patients consider engaging
in HCV treatment [30]. Conversely, qualitative studies
have reported that positive relationships and open communication with healthcare providers are factors that promote engagement and adherence to treatment [31, 32].
Gaining a thorough understanding of the individualand system-level barriers and enablers of HCV treatment
can help the Rwandan healthcare system maximize the
positive impact of DAAs. A close examination of HCV
care and treatment from the perspectives of patients and
healthcare providers will illustrate the reasons why some
patients did not remain engaged in care and could reveal
issues related to clinical documentation. As such, the
primary goal of this study is to explore patients’ and
healthcare providers’ perceptions of barriers to and facilitators of DAA initiation and completion.

Methods
Recruitment and consent

The national-level database containing information for
patients who initiated DAA-based treatment between
November 2015 and March 2017 was used to create a
sample of potential participants. Patients treated at the
four referral hospitals in Rwanda (King Faisal Hospital,
Rwanda Military Hospital, University Teaching Hospital
of Butare, University Teaching Hospital of Kigali) during
the time period of interest were categorized by treatment
outcome: achieved SVR, completed treatment but experienced virological failure, or non-virological failure (lost
to follow-up or missing HCV RNA data necessary to determine SVR). Patients within each treatment outcome
classification were assigned a randomly generated number in Microsoft Excel, stratified by hospital. We aimed
to recruit a sample of 16 patients from each treatment
outcome category, four from each referral hospital.
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Recruitment phone calls were made by a member of the
Viral Hepatitis Unit within the Rwanda Biomedical Center
(RBC) following the randomly generated numbers sequentially by hospital. Inclusion criteria were intentionally broad;
all patients initiating DAA-based therapy between November 2015 and March 2017 were deemed eligible as long as
they were at least 18 years old and available for a face-toface interview. During the initial telephone call, each potential participant was read a recruitment script that provided
a brief overview of the study and was asked to participate in
a face-to-face interview. If the potential participant agreed
to be interviewed, a meeting time and location was set, with
the understanding that the interviewer would travel to a location convenient for the participant. Contact was made
with 46 patients. Three individuals declined to be interviewed, and six individuals agreed to be interviewed but
were not available during the data collection time period.
Of the 39 patients who participated in an interview, 15
achieved SVR, 10 experienced virological failure, and 14
were classified as non-virological failure.
Central-level administrative records maintained by RBC
were used to identify healthcare providers who managed the
care of patients with HCV during the time period of interest.
As with the recruitment of patients, a member of the Viral
Hepatitis Unit at RBC called potential participants to describe
the project and asked if the provider was interested in participating in the study. Three of the four physicians who provided specialized HCV care during the study period agreed to
be interviewed. Seven nurses were identified as providing
HCV care during the time period of interest and all agreed to
participate in the interviews, bringing the number of healthcare providers included in this study to ten. All patients and
healthcare providers provided written informed consent prior
to the interview. Participants were compensated 5000 Rwandan Francs (approximately $5.75) for their time.
Interview methods

Data collectors underwent a hands-on training on qualitative methods specific to this study, which included didactic
presentations and role-play exercises with critique. Semistructured, face-to-face interviews were conducted in a private area at a place in the community convenient for the
participant, such as a health facility, their home, or their
place of work. The interview guides for patients and healthcare providers were developed for this study specifically
and are presented in the supplementary materials. Questions for patients focused on their experiences receiving
care, perceived facilitators and barriers of treatment, and
their recommendations for improving HCV care in
Rwanda. Healthcare providers were interviewed in a private
area of the hospital where they worked. Questions for
healthcare providers explored their experiences in providing HCV treatment, challenges they and their patients encountered while providing and receiving care, and their
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opinions on how to strengthen HCV care and treatment
processes. The semi-structured nature of the interviews
allowed both patients and healthcare providers to steer the
discussion in directions that were meaningful to them, even
if the topics were outside of those presented on the interview guides. All interviews were audio-recorded using an
encrypted, password-protected digital audio recording device. Audio files were transcribed verbatim in Kinyarwanda
and translated into English by a third-party market research
company in Kigali, Rwanda. All audio and text files were
transferred and stored on encrypted digital devices.
Data analysis

Analysis was guided by a general inductive approach, a
methodology that allows for more rapid analysis of
qualitative data compared to others (e.g., grounded theory), yet can result in robust findings when applied
rigorously [33]. A general inductive approach was
chosen as the most appropriate analytical methodology
here due to our a priori objective of identifying barriers
to and facilitators of HCV care; we did not aim to test a
specific hypothesis or validate a theoretical model.
Two coders with backgrounds in qualitative health research began by closely reading the entire library of transcripts from the healthcare provider interviews to develop
an overall understanding of the themes and events presented. Coders approached the raw data from the stance
of identifying the core meaning of the text as it related to
the primary evaluation objective. An overall coding
scheme was constructed with upper-level (i.e., more general) categories defined by the aims of the evaluation:
identifying key barriers and facilitators of successful treatment. More specific, lower-level codes were created from
the statements presented in the raw text. Transcripts for
interviews conducted with patients were received on a
rolling basis and were coded in line with the developed
codebook. The two coders met regularly to discuss the
overarching themes emerging from the healthcare provider and patient interviews and to refine the coding system as necessary. Discrepancies were resolved through
conversation with direct consideration of the original data.
Analysis was conducted using Dedoose V8.0.42 [34].

Results
Interviews ranged from 13 to 78 min in length, with the
majority of interviews lasting between 30 and 45 min.
Tables 1 and 2 display the characteristics of participating
patients and healthcare providers, respectively.
Barriers – patient perspective
Lack of knowledge around liver health, HCV infection, and
DAA treatment

Patients described a need for additional information about
the disease, its symptomology, and mode of transmission.
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Table 1 Characteristics of patients participating in the qualitative interviews, by treatment outcome
Patient characteristics

SVR

Virological Failure

Non-Virological failure

Total N

Female

11

3

8

22

Male

4

7

6

17

Sex

Age Category
Under 45

2

–

2

4

Between 45 and 65

5

7

7

19

Over 65

8

3

5

16

Kigali

5

4

6

15

Outside Kigali

10

6

8

24

None/Not Available

–

–

2

2

Primary

6

3

4

13

Secondary

5

5

3

13

University

4

2

5

11

Place of Residence

Education Level

Occupation
Farmer

2

2

4

8

Professional

–

1

1

2

Public Servant

2

1

1

4

Religious Worker

1

–

–

1

Retired

4

2

4

10

Self-employed

2

3

1

6

Unemployed

4

1

3

8

Hospital
University Teaching Hospital of Butare

4

2

4

10

University teaching Hospital of Kigali

4

4

4

12

King Faisal Hospital

4

2

3

9

Rwanda Military Hospital

3

2

3

8

10

6

6

22

Private

2

1

3

6

None

3

3

5

11

Insurance Type
Public

In other cases, patients made statements that illustrated
how they could benefit from education regarding liver
health, HCV transmission, and HCV clinical presentation.
This first quotation demonstrates patients’ misunderstanding of how one can become infected with HCV.
Is [HCV] heritable? … What is it? It means if there
is someone in a family who had suffered from it before and it could be inherited … that is what I
thought, then … I asked myself whether one of my
parents could have had it because I don’t have my
parents.
SVR achieved, 45 years old

As illustrated by the excerpt below, patients often had
little knowledge of the liver and signs or symptoms related to HCV infection.
Patient: There came a time though when I had chest
pain and I became interested in finding out the symptoms of hepatitis, and the people I asked could not give
me a good answer. So I lived with uncertainty.
Interviewer: Who did you ask?
Patient: The people who I live with...I said, “I’m just
getting chest pain, is this where the liver is?” They
couldn’t answer...
Interviewer: Have you found an answer to your query
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Table 2 Characteristics of healthcare providers participating in
the qualitative interviews
Total N
Sex
Female

6

Male

4

Experience as medical professional
Less than 20 years

6

20 or more years

4

Experience providing HCV care
Less than 5 years

5

5 to 10 years

3

More than 10 years

2

regarding where the liver is located?
Patient: No, not yet.
SVR achieved, 70 years old
Despite having received DAA therapy, patients lacked
a clear understanding of the monitoring requirements
and assessments needed to determine their treatment
outcome. Some patients were unaware that they were to
wait three months after completing the treatment in
order to determine SVR, as shown in the following
quotation:
Before … I completed [the tablets] and rushed to go
back there and she told me, when I met the doctor
she told me: “Come back after three months”.
SVR achieved, 45 years old
Similarly, the following patient did not return to their
physician with the result from the final HCV RNA test
meaning this physician was likely unaware of the patient’s outcome and the test results were not recorded in
the patient’s clinical file.
[The doctor] told me that “if you finished the medicine
the next thing is to go back to [the laboratory] and get
the medical tests and see if the viruses in the blood
are gone.” That is when I went back to [the laboratory]
and I got the medical tests done like it’s normally done
and they gave me the results and told me that … it
was written “none detectable” and I stopped going.
Non-virological failure, 45 years old
The following quotation illustrates clearly that some
patients were cognizant of their need for additional information and that supplementing DAA therapy with
education could be beneficial to patients.

Patients go there being like … like given up hope.
Therefore, then that person; I can say a counselor
can go through [the process with] them and talk to
them … that thing can be very good.
Non-virological failure, 58 years old
These discussions illustrate the need for additional
HCV and treatment-related information. Physicians have
little time to counsel patients on topics of liver health
and the specifics of HCV, and the development of targeted educational materials could be complemented by
formal informational sessions hosted by peers or other
healthcare providers supporting patients with HCV.
Difficulty in accessing treatment and testing due to
financial hardship

Among the barriers encountered by patients, the costs associated with treatment were noted frequently. The DAAs
provided during the study period were, at most, only partially covered by insurance companies. Many patients had
to pay out-of-pocket for the DAAs and the associated
HCV RNA tests (performed prior to treatment and at
post-treatment week 12). Financial hardship often determined whether patients completed the full treatment regimen or underwent HCV RNA testing. Treatment was
seen as a burden to themselves and their families.
Interviewer: It means how many times did you take
the medications?
Patient: There are two which I was able to pay.
Interviewer: There are two which you were able to
pay. You took, you took them two times and it was
completed?
Patient: No, it was supposed to be that of three months
but … .that of [the third] month I didn’t find them.
Interviewer: You went there twice only. Is there any
other [test] which you didn’t take?
Patient: Yes, the money was much and I wasn’t able to
get them.
Non-virological failure, 49 years old
Patients who were able to complete treatment often
had to go to great lengths to acquire the financial resources necessary to do so. The quotation below illustrates how individuals had to liquidate household assets
to finance treatment.
It was difficult to me. It was difficult because finding
all that money every month was not an easy thing. It
means that sometimes I had to sell other stuff from
the household … I mean I have made the household
poor...I sold the trees of my forests.
Non-virological failure, 58 years old
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In addition to the DAAs and HCV RNA testing, many
patients also mentioned having to pay for transportation
to the referral hospital, the pharmacy, and laboratory
testing site. These trips were often financed through
borrowing money from relatives, and appointment cancelations were a source of frustration for patients who
relied on others financially.
The suggestion … is that I was from far away … and
really I don’t even know where to stay [in Kigali]
and the financial means were limited … what I had
been asking … because I had been asking from relatives like those whom I [helped] when I still had
strength; then some started to switch off their telephones. Then, when [at the hospital] they do not do
… they tell me that [healthcare provider] can’t give
me a service … that … when they don’t respect the
appointment they gave me, they are making my
plans fail … you too can understand if someone
comes on transportation s/he got from others and be
told to go back; you see that’s a problem.
Virological failure, 71 years old
A large amount of resources were necessary for completing the entire treatment package, from diagnosis and
DAA prescription to medication pick-up and HCV RNA
testing. Sourcing money from relatives or selling assets
was burdensome to patients and acquiring the money
necessary to pay for HCV services was a barrier to
remaining engaged in care. Some patients found themselves unable to either pay for the medications or the
HCV RNA testing, leading them to discontinue treatment. Access to financial means was likely also a deciding factor for other patients to not take up DAA
treatment after being diagnosed with HCV.
Cumbersome treatment process and unpredictable
appointment schedules

Experiences in care were frequently described as challenging and requiring a large degree of effort from the patient. Following the full HCV cascade of care was
complicated by the fact that service sites were geographically disconnected from one another and required patients
to travel between the referral hospital, pharmaceutical distribution hub, and specialized laboratory. Additionally, the
appointments patients scheduled with their healthcare
providers were sometimes not honored, requiring repeated visits to the referral hospitals.
Another time I can say which was hard for me, is
when I got done biopsy. It’s to take a small sample of
the liver and put … and put in a thing and they
gave me to take it to [hospital] to get it tested by myself. As I asked myself that, “I see it is difficult to …
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to take this small sample from the liver and it requires to bring it by myself to another hospital, to
test it, and they will give you results and bring them
back”. I wasn’t pleased by that service because the …
I went scared.
Virological failure, 50 years old
Some patients reported challenges in having their previously scheduled appointments honored upon arrival at
the health facility. Some patients were requested to reschedule their appointment on another day while others
reported waiting for long periods to see their healthcare
provider.
Then, what I can recommend them, is to receive a
patient in the appropriate time when s/he comes to
them … when s/he comes to them; without, “Go and
come back later, go and come back later” or without
a patient sitting there from morning … till the evening.
SVR achieved, 58 years old
The patient quoted below articulates his desire to
lessen the burden presented by the cumbersome treatment procedures by bringing DAAs closer to where patients live.
Those medicines, they should put them closer to
where they are, not saying that a citizen from [outside of Kigali] must go to take them from Kigali, they
will put medicines near to people, uhm, like at
health center or hospitals near citizens.
SVR achieved, 76 years old
Participating patients often stated that the full treatment
cascade was difficult to follow and required them to travel
to several health facilities. Patients needed to visit different
facilities to meet with their physician, fill their DAA prescription, and undergo HCV RNA testing. While being required to travel frequently between facilities, patients also
encountered barriers in accessing services because of canceled or postponed appointments. Patients who traveled
from rural areas to the city of Kigali, where nearly all of
the HCV services were located, were likely demotivated
after having their appointments rescheduled, especially if
this negatively impacted the timing of other services they
had scheduled or had implications for how they would
travel back to their homes.
Barriers – healthcare provider perspective

This section describes barriers encountered from the perspectives of physicians and nurses who managed the care
of patients with HCV. These interviews were intended to
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complement those conducted with patients by identifying
barriers present at the facility- and system-level.
Heavy workloads and lack of HCV training

Doctors and nurses reported heavy workloads, particularly those who managed the care of patients with HIV
in addition to patients with HCV. The ratio of patients
to providers is high, leading to some difficulties in
scheduling appointments. Only four physicians were authorized to prescribe DAAs during the time period
under study. These physicians were supported by a small
cadre of nurses, but nurses reported a need for additional HCV-specific training.
Provider: So when I have a lot of patients for hepatitis, others for HIV, I give appointments to some of
them by saying, "Come tomorrow so that I can take
care of you like that so that I can be able to "...and
when I ask them they agree, they can also see that I
am alone and they, they facilitate me.
10 years’ experience
Nurses, in particular, requested additional training on
how to appropriately manage patients with HCV. Doctors and nurses also mentioned being unaware of when
treatment guidelines are updated and how to follow the
new procedures.
Provider: Let’s say, like in other programs like HIV
and TB, for those you can see that they are reinforced. For those, trainings take place and you find a
person in charge of [a disease] here in the institution.
A person in charge of HIV and who follows up with
what is related to it, who attends all those trainings,
and who knows those patients who have a problem.
S/he is the one who distributes medicines...but hepatitis there is none.
12 years’ experience
From the perspectives of healthcare providers, their
heavy workload and need for additional training were
highlighted as barriers to successful treatment for patients.
Physicians’ time was in short supply, which likely necessitated the rescheduling of appointments, as was mentioned
by patients. Nurses were clear on their need for additional
HCV-specific training similar to that conducted for nurses
caring for patients with other infectious diseases.
High cost associated with HCV treatment

Healthcare providers recognized that patients’ limited financial resources could lead to challenges in either engaging in or completing treatment. Patients’ inability to
pay for DAAs, HCV RNA testing, and transportation were
all mentioned by healthcare providers as barriers. This
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first quotation exemplifies the difficulties providers witness as patients attempt to fund their DAA-based therapy.
Interviewer: What are the main challenges you come
across within providing care to the patient of hepatitis C?
Provider: The main challenge is the challenge of
means. Patients are required to have medical tests
but there you find they do not have means. The second challenge is medication; medications were expensive and were not affordable to all.
13 years’ experience
Beyond paying for treatment, patients also had to pay
for HCV RNA testing services, which constituted an
additional financial burden.
The one who could not be able to find money for the
viral test would go back [home], whether he would
die or go somewhere else, I don’t know.
33 years’ experience
Healthcare providers recognized that the centralized
nature of HCV services required some patients to travel
extensively. The cost associated with transportation was
also noted as a barrier to completing treatment.
Provider: … But the problem that I have is people who
did not came to pick up the drugs, while we called
them, those whom their viral load results recommend
them to take drugs. Some are the ones who have issue
of not having the insurance, and they are unable to get
medical tests. Others are people who came from [outside of Kigali], who are unable to get [a bus] ticket
which brought them here probably. It’s a poverty issue.
Interviewer: It’s the poverty issue that you think can …
You called them, but they do not yet come to pick up
the drugs. Do you think it’s because of the poverty
issue?
Provider: Right. They have not come yet. There are
some who tell us, “For sure I have no [bus] ticket”.
Nurse, Female, 10 years’ experience
Some decisions made by healthcare providers were influenced by a patient’s ability to pay for the full course
of treatment.
Before 2017, I think that it was still difficult; I think
that in 2016, it was still difficult. Because that time
the doctor would tell [the patients], “Do you need
medicines so that I prescribe them to you? They cost
…” We told them their price immediately so that s/
he understand if s/he will afford it, and if s/he could
afford it, then the doctor prescribed them to him/
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her, if not affordable, told him/her, “If you find
means, come back …”.
8 years’ experience
As described by healthcare providers, patients’ inability
to pay for DAAs, HCV RNA testing, and transportation
to health facilities were substantial barriers to engaging
in and completing care. These conversations with
healthcare providers echo those held with patients, and
further emphasize the degree to which financial constraints impede HCV care and treatment. To date,
changes to the DAA financing scheme are currently underway in Rwanda, but the results here demonstrate that
attention must also be paid to peripheral costs in attaining HCV care and treatment, such as those for laboratory services and transportation.
Challenges in information availability

Healthcare providers cited limited information availability as a system-level barrier that has downstream impacts on the care of patients. This concept is two-fold.
First, healthcare providers state that patients themselves
are misinformed about treatment and have received different information from various healthcare providers
and are therefore confused about their treatment options. Second, the nurses describe a breakdown in communication between them as front-line providers and
the central-level administration.
I see we don’t have the same understanding on hepatitis, either here in hospitals, either in districts, either
in health centers, we have very different information
about it, so that a patient may come from maybe
the health center being told, “Be aware, maybe don’t
do this again, never eat fatty foods again, it is forbidden” And when s/he reach to [the doctor], [the doctor] tells him/her, “No, no, no, you normally get a
little milk, drink it.” And you find that s/he is a bit
[confused], in fact, they still have problems. They
need to be taught, they need … ehh real information,
I can say, which is general on problems.
8 years’ experience
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and they should work together, not working as two
separate institutions. Working on the same thing;
that is the thing they can bring together.
13 years’ experience
And also communication is much more needed, we
need [to know], you to tell us that medications are
available, free of charge reagents are available, or reagents for sale are available, so that we are aware of
all of that because when you know about it, you
have [information] to explain to the patient.
33 years’ experience
Together, healthcare providers pointed towards communication lapses between different levels of the health
system as a barrier to providing high-quality care to patients. Mirroring the perceptions of patients, healthcare
providers also stated that patients often do not possess a
firm understanding of HCV or its treatment. Providing
additional education to patients and improving communication pathways between related health agencies could
be beneficial to patients and healthcare providers alike.
Difficulty in accessing diagnostic technology and results

Healthcare providers cited the lack of easily accessible
diagnostics as a barrier to initiating HCV treatment and
as a reason for why patients sometimes do not undergo
the final HCV RNA test required to determine SVR.
This system-level barrier relates to patients’ experiences
having to sometimes travel great distances and pay large
sums of money to receive the necessary HCV services.
We need means for doing [a viral load] test as soon
as possible, the need of means to look for patients
who can’t know that they are sick, like I said. That is
where equipment can be placed, and they are available, which make people be aware that they are sick,
they diagnose it as soon as possible, they are put on
medicines, and they are followed up, without travelling to the district hospital, that goes to the referrals
hospital.
32 years’ experience

The nurses quoted below suggest the central-level administration could facilitate improvements in communication, information sharing, and policy creation.
Solidifying these communication channels would then
enable nurses to be better informed care providers.

In the following excerpt, a nurse describes a situation
where a patient had completed a blood draw, but the
HCV RNA results were delayed in being transmitted to
the health facility, which subsequently delayed the initiation of treatment.

What could have been improved as I told you above
was firstly to have common national policies. I mean
guidelines, [the government], as an institution, which
is in charge of implementing the national health system, should link them to those of referral hospitals,

Provider: Getting results, the blood samples of patients, taking a lot of time to come, waiting for RBC
to bring them in, so when I call them ... we are not ...
still ... So you cannot know where you can get the answer. I usually get results too late and I get to the
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point where I call my patients and find that some of
them are dead and that makes me very sad.
Interviewer: That is a challenge.
Provider: That is a challenge that makes me very
sad. If there would be a prompt service, or if we
should have [information] so that we can know how
the process is. It can be easier for us.
10 years’ experience
The example quotation from the nurse below illustrates that stock-outs of laboratory commodities also
negatively effect the diagnostic process for patients.
“I found that reagents are over.” That’s what [patients] told me and then s/he goes back home. It
means [the reagents] should be available all the
time. I think that it can help patients very much, because there are some times when the patient goes in
the laboratory and finds that reagents are finished.
33 years’ experience
Difficulties in accessing diagnostic services due to the
centralized nature of the equipment and commodity
stock-outs are clear impediments to beginning treatment
and determining if SVR has been achieved. Laboratory
decentralization efforts are currently underway in
Rwanda and the results here illustrate the potential impact of bringing these services closer to patients.
Facilitators – patient perspective

The following section describes enablers of care from
the perspectives of patients. The interviews identified
specific contextual features that acted as supports for patients as they progressed through care.
Patients’ positive relationships with providers and trust in
the health system

The illustrative quotations below show the positive relationships patients shared with the HCV care providers
and patients’ gracious attitude towards the government
for offering treatment for HCV. These relationships comforted patients who were diagnosed with HCV infection
and contributed to their continued engagement in care.
I can appreciate all the doctors because they could
tell we were all scared of this disease. Doctors are geniuses, he could see and tell if you were scared, and
he will befriend you and you would talk and tell you
everything you want. He would listen to everything
you had to say, both what made and didn’t make
sense.
SVR achieved, 43 years old
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The quotation below exemplify how grateful patients
were to be able to access DAAs and illustrate the positive attitude patients have towards the government for
making these drugs accessible to them.
Patient: It’s our government that encouraged me, my
country.
Interviewer: How?
Patient: You cannot imagine how many people were
suffering from the disease and how the government
helped to access the drugs; it was years that people
were looking for [treatment]. Many people were
afraid, some people had died, yes there were [people]
who are dead. So, I cannot forget that governments
help us a lot, it’s really like Rwandans.
Virological failure, 46 years old
Patients’ overall sentiment towards HCV healthcare
providers was positive, even though patients had also reported frustrations when their appointments were sometimes not kept by providers. The degree of positivity
conveyed by patients towards their healthcare providers
and the central government likely helped them to remain engaged in care and allowed them to overlook
some of the inconveniences they encountered while
undergoing treatment.
Support from family and community members

In addition to the positive relationships patients shared
with their healthcare providers, the support patients received from their family and social network helped them
to remain engaged in care. The quotation presented
below illustrates the social and financial support patients
received from their families, friends, and neighbors while
they were undergoing treatment for HCV.
Interviewer: Then, from when you were sick, your relationship with people you live within your home or
even neighbors, relatives and even friends, their attitude toward you, how did they take your illness?
Was there a change in their attitude toward you?
Patient: No, we live well together.
Interviewer: The way they were socializing with you;
were there visiting you; how was it?
Patient: Uhm [agreeing], they visited me, even all my
neighbors.
Interviewer: Is there anyone who kept their distance
and feel …
Patient: [Laugh].
Interviewer: Being afraid of you or you, feeling isolated from the public?
Patient: No, they visited me. I am in a Christian family and God’s child, they visited me and gave me social
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and economic support and I really felt happy then.
SVR achieved, 58 years old
The assistance provided by family and friends of patients consisted of both social and financial support.
These supports acted to help patients progress through
treatment and facilitated patients in accessing care. The
experiences reflected in the quotations above and
throughout the patient interviews also illustrate that patients encountered very little or no stigma while undergoing treatment for HCV.
Facilitators – healthcare provider perspective

From the interviews conducted with healthcare providers, three facilitators of care emerged. The following
section describes these enablers.
Lack of stigma and a supportive community

When DAAs were first introduced in Rwanda, physicians often scheduled appointments with all of their patients with HCV on the same day, leading to the
formation of an informal support group made up of patients who met regularly at the health facility. From the
perspective of healthcare providers, the ability for patients to interact with their peers was a source of encouragement for those undergoing treatment for HCV.
Additionally, the lack of stigma around HCV and support from the community facilitated patients’ continued
engagement in care.
The fact of being in a group like those first ones we
know, it helped them, [because] you can feel you are
alone, then feeling you are the only one can cause
you to be depressed, to feel that there is nothing you
are working for, that those medicines will not heal
you and then not be able to … To listen from your
colleague maybe to tell you, “For me, I got healed or
for me it is like this” so that it gives encouragement
to continue.
12 years’ experience
The lack of stigma around HCV in Rwanda is evident
in patients’ reports of being accepted by members of
their community after diagnosis and is expressed explicitly by the healthcare provider quoted below.
It means this fear and having stigma in the society,
it didn’t happen. Even their relatives, those who
bring them to the health facility, those who take care
of them, you couldn’t find them with fear, because
this thing, we had first removed it, in those news
[stories] we provided on television, on radio.
32 years’ experience
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As was reported by patients, healthcare providers referred to a supportive community of family members
and peers as factors that facilitated care for patients with
HCV. The positive effect of the informal patient support
groups that formed spontaneously suggest that more formalized peer-to-peer counseling could also impact patients’ experience in care, potentially leading to higher
treatment completion rates.
Dedication of healthcare providers

Participating healthcare providers often mentioned the
efforts they put into following-up on patients and educating themselves on HCV care and treatment. This degree of monitoring likely positively impacted adherence
to treatment, encouraged continued engagement, and
provided an avenue of rapid detection of arising issues.
You tell the patient that, “Let’s agree, I don’t want
you to come and miss me, before coming first call
me, this is my phone number. A telephone is not very
expensive, they are easy to find.” And s/he comes
knowing that s/he will find you, not the other [patient] who will come and wait, having travelled for
nothing. To have the support to get all information
they need, whenever they need it; and s/he calls you
or when s/he knows that you are not [answering the
call], s/he sends you SMS and you reply to it later.
It’s the greatest support we gave to patients that help
them to have adherence.
32 years’ experience
The nurse quoted below pointed to the success she
saw in HCV treatment as a source of motivation for
continuing to support patients and seeking out additional HCV-related information.
What motivated me is how the hepatitis C medicines
are available and people are getting cured. I have a
database of people whom they found got cured because their first and second medical test resulted
negative, and that encourages me to keep taking care
of hepatitis C patients through being closer to them,
making follow-up day to day on how they feel, checking the reality of what they say on medicine [adherence], checking really if the hepatitis C gets cured. So
making that follow-up and through searching and
reading the internet made me like this job. I did not
attend any related training, but because of being very
interested in the work, I read books and read also on
the internet, all of those made me more interested.
10 years’ experience
Providers were motivated to provide high-quality care to
patients and the thorough follow-up they provided likely
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helped form the positive relationships mentioned by patients. Healthcare providers’ dedication as medical professionals also inspired them to seek out additional
information on HCV through self-study, which is an illustration of their genuine motivation to support patients.
Patients experience only minor side effects and are
motivated to engage in care

Healthcare providers also reported that patients experienced only relatively mild side effects while taking
DAAs. The ease of taking the medications and a patient’s motivation to remain engaged in care were cited
by healthcare providers as facilitators to successful
treatment.
I think the reason is that those medicines do not normally have side effects. If a patient takes medicines
for one month and finds he has no problems with
those, s/he also takes the second month, the third
month, and as result the patient takes medicines adequately.
14 years’ experience

Knowing that you have that chance of knowing a person the disease killed, and you are aware that you are
going to get well, you are no longer going to die; I can
say that those are the two things, two which drive adherence and make Rwandans patients take medicines
well, as it is intended. The third one which is visible,
when you are going to look others in other countries
they have, comparing for example in America, in
America, hepatitis C, it is a disease for people who
drug themselves using needles, they are young, coming
from a society which are bad, which are poor, or have
lost their mind like that. Hepatitis C patients in
Rwanda, it is a diseases for old people, the average of
people we have, they are more than 40 years old, we
have those who are between 70 and 80, we give medicines, we have been giving them medicines and get
cured, they are old people whose mind is normal, different from, by comparing ourselves with Americans
who have people with hepatitis C which is a disease
for drug abuse people, they have lost their mind. That
is also something which, whether the patient you talk
to, they listen, are mature, are responsible, which
make them take medicine.
32 years’ experience
From the perspectives of healthcare providers, the
relatively mild side effects associated with DAAs were a
substantial facilitator for patients remaining engaged in
care. Patients encountered a suite of negative side effects
when treated with prior generations of HCV drugs, and
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the much more tolerable profile of DAAs likely led to
patients remaining in treatment who may have otherwise
terminated prematurely. Patients’ motivation was likely
also influenced by their understanding of the importance
of not discontinuing and their sense of personal responsibility in completing the full course of DAAs.

Discussion
Findings from face-to-face interviews with patients and
healthcare providers illustrate that several interrelated
factors act as barriers and facilitators that influenced patients’ engagement in HCV care. The primary barriers
included challenges in information availability and communication pathways, financial difficulties faced by patients, a centralized care pathway, over-worked
healthcare providers, and difficulties in accessing diagnostics. Enablers that lessened the impact of barriers included the positive relationship patients shared with
healthcare providers, a lack of stigma around HCV and
the subsequent support patients received from their
communities, the high degree of dedication among physicians and nurses, and patients’ motivation to remain
engaged in care combined with the mild side effects associated with DAAs (Table 3). There was a large degree
of overlap in the opinions expressed by patients and
healthcare providers, suggesting that the impeding and
enabling factors were well understood by both stakeholder groups.
Overall, patients possessed low levels of knowledge
around HCV symptomology, transmission, and the treatment schedule. This concept was echoed by healthcare
providers, which demonstrates the pervasiveness of this
barrier. Previous qualitative studies have identified low
levels of HCV knowledge as a barrier to care initiation
and to remaining engaged in care [35–37]. As described
by Swan and colleagues [35], patients’ inability to determine whether a particular health problem was due to
HCV has implications for patients’ treatment seeking behavior. Patients in the current study were also misinformed about HCV transmission pathways and
symptomology. Of note, patients interviewed here were
generally motivated to fill these knowledge gaps. But,
possibly because healthcare providers were perceived as
being too busy to answer their questions, patients sought
information from non-expert sources, potentially perpetuating misunderstandings [37]. These misperceptions
can have negative consequences on personal health, such
as not seeking care for chest pain, but can also hamper
elimination efforts if low HCV knowledge results in continued transmission.
Difficulties in accessing the financial resources necessary to pay for the DAAs, HCV RNA testing, and transportation to and from health facilities also constituted a
substantial barrier faced by patients. Participating

Serumondo et al. BMC Public Health

(2020) 20:946

Page 12 of 15

Table 3 Summary of barriers and facilitators from the qualitative data
Barriers
Patient perspective

Facilitators

Lack of knowledge around liver health, HCV infection and Patients’ positive relationships with providers and trust in the
DAA treatment
health system
Difficultly in accessing treatment and testing due to
financial hardship

Support from family and community members

Cumbersome treatment process and unpredictable
appointment schedules
Healthcare provider
perspective

Heavy work-loads and lack of HCV training

Lack of stigma and a supportive community

High cost associated with HCV treatment

Dedication of healthcare providers

Challenges in information availability

Patients experience only minor side effects and are
motivated to engage in care

Difficulty in accessing diagnostics technology and results

patients and healthcare providers routinely cited costs as
a determinate to whether patients began treatment or
remained in care. In their qualitative study exploring
barriers to care encountered by HCV patients in the
United States’ Veterans Affairs medical system, Rogal
and colleagues [38] noted that the cost of treatment hindered patient engagement, although treatments costs in
the study location, the United States, were much lower
($5 to $10 per month) than in the current study. DAAs
in Rwanda were at most partially covered by participating insurance schemes and would have cost several
months of income for a typical Rwandan family. Rwandan patients reported borrowing money from friends
and family members or selling off assets to pay for transportation, DAAs, and the ancillary HCV RNA testing.
Healthcare providers were acutely aware of the financial
burden HCV treatment could place on patients and
expressed dismay that some patients may die because
they could not afford the full course of treatment. Recent negotiations have resulted in much lower DAA
prices for Rwandans, but our results indicate that the financial burden experienced by patients will not be fully
alleviated until the costs for HCV RNA testing and
transportation are also addressed.
Several system-level challenges to care were also identified through the patient and healthcare provider interviews. Patients expressed frustration in the complicated
nature of the care pathway, which required visits to separate health facilities for physician consultations, HCV
RNA testing, and medication pick up. Similarly, difficulties in accessing HCV RNA testing and recording HCV
RNA test results emerged through conversations with
healthcare providers as a substantial barrier. Of particular note was patients’ responsibility for retrieving their
HCV RNA results from the testing laboratory and then
having to personally deliver them to the physician to be
read and recorded. Our previous quantitative investigation indicated that nearly one in three patients were
missing the HCV RNA result necessary to determine if

SVR had been achieved [14]. Findings from the current
qualitative investigation point towards difficulties in
navigating and completing the full care pathway, including HCV RNA testing, as a substantial system-level barrier encountered by patients.
Additional system-level barriers included high workloads of healthcare providers and a lack of specialized
training. Time pressures on HCV care providers have
been cited previously as a challenge that can negatively
influence both communication with patients as well as
the quality of care patients receive [39]. The dedication
of healthcare providers to become better at caring for
patients with HCV was exemplified by their willingness
to seek out educational materials on their own. Similar
system-level barriers in the US have been moderated
through implementing technology-centered solutions
such as telemedicine [40] and on-line trainings. Current
efforts to ameliorate these issues in Rwanda focus on
more traditional decentralization and task shifting
models, yet the institutionalization of internet-based
reporting at lower-level health facilities suggests that
technology-based interventions could be developed in
the near future.
From the perspective of patients and healthcare providers, a number of interconnected enabling factors
helped patients overcome the aforementioned barriers.
Perhaps the most prominent of these facilitators was the
positive relationship patients shared with the HCV healthcare providers. Patients expressed that physicians and
nurses gave them hope for overcoming HCV and also provided comfort when patients were anxious about being diagnosed with HCV. This high degree of positivity reported
by patients likely helped them see beyond the inconveniences caused by delayed appointments or short consultations to help them remain engaged in care. Supportive
patient-provider relationships have been described as key
facilitators to care for patients undergoing HCV treatment
elsewhere [31, 35, 38] and it is promising that HCV
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providers in Rwanda are motivated as professionals and
that patients share a fulfilling relationship with them.
The lack of stigma around HCV in Rwanda has likely
contributed to the large degree of family and community
support reported by patients. Patients received financial
and emotional support from family and friends that,
among other things, assisted them with transportation
costs and accommodation while traveling to receive HCV
services. The absence of self or social stigma facilitated patients remaining engaged in care and connected to their
communities. Studies conducted outside of Rwanda have
routinely identified stigma as a barrier encountered by patients diagnosed with HCV. This stigma is at least partially
due to the widespread association of HCV with injection
drug use and weakens patients’ motivation to engage with
formal and informal support structures [41, 42]. On the
contrary, the nearly non-existent level of HCV-related
stigma in Rwanda is associated with a high degree of social
support for HCV patients. Emerging from the interviews
conducted with healthcare providers was the informal
peer support groups that formed as patients attended appointments with their treating physicians. More formalized groups have now formed, such as the Rwanda
Organization for Fighting Against Hepatitis; this peer-topeer support network could continue to be strengthened
as patients who have completed DAA treatment begin to
provide emotional support and assistance to new patients
navigating the steps involved in HCV treatment.
Lastly, the mild side effect profile of DAAs and the
propensity of the first cohort of Rwandan patients to follow their treatment plan helped patients remain engaged
in care. DAAs represent a new generation of drugs that
have revolutionized HCV treatment, not only because of
their high efficacy rates, but also because they are much
more tolerable than previous treatment options. Physicians in Rwanda had previously only been able to prescribe interferon-based drugs, which are known for
myriad side effects that result from near daily injections.
When DAAs were initially launched in Rwanda, many of
the first cohort of patients had likely been waiting for
these new treatments to become available rather than
beginning interferon-based treatment. These mild side
effects, combined with the fact that the initial cohort of
patients was made up of mostly older adults without a
history of drug abuse, may have resulted in high adherence rates compared to those measured for interferonbased treatments [12].
Several limitations to this study warrant mention. Given
that this study was conducted with the first cohort of patients who underwent DAA therapy, the findings would
require confirmation for patients who are now being
treated at district hospitals and by general practitioners rather than HCV specialists. Additionally, the nurses who
participated in the study had notably limited HCV-specific
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training, with several mentioning that they had not received any specialized training for patients with HCV. Future studies could investigate the impact of training on
healthcare providers’ perceptions of HCV care in Rwanda.
This qualitative study did not intend to quantify the influence of specific factors on patients’ clinical outcomes.
These results are the perspectives of patients and healthcare providers and can be used to inform follow-up investigations on areas in need of further development
throughout the care cascade. Additional studies are
needed into the rates of screening, treatment initiation,
treatment completion, and long-term outcomes including
cirrhosis and liver cancer as well as assessments of selfrated quality of life.

Conclusions
To our knowledge, this is the first study to identify barriers and facilitators to HCV care from the perspectives
of patients and healthcare providers in sub-Saharan Africa during the initial rollout of DAAs. We found a suite
of interrelated individual- and system-level factors that
enabled and impeded care. There was a high degree of
consistency between patients and healthcare providers,
suggesting that these factors are widespread in Rwanda.
Results from this study can be used to design and enact
evidence-informed interventions to help maximize the
impact of DAAs as Rwanda moves towards HCV
elimination.
Acknowledgements
The authors graciously thank the participants for sharing their experiences
for this study and for the staff at CHAI and RBC who worked diligently in
support of this work.
Authors’ contributions
JS, MJP, JN, AN, AK, EM, JU, SU, GM, and SN designed the study. JN, AN, and
MJP analyzed the data. All authors contributed to interpreting the data and
drafting and critically revising the manuscript. All authors read and approved
the final manuscript.
Funding
This study was funded through a grant awarded to the Clinton Health
Access Initiative by the UK Government’s Department for International
Development (ARIES Project Number 205105). The views expressed herein
do not necessarily reflect the UK’s official policies. The funders did not play a
role in study design, data collection and analysis, decision to publish or
preparation of the manuscript.
Availability of data and materials
The datasets generated and analyzed during the current study are not
publicly available since consent from participants to do so was not granted
and the confidentiality of the participants cannot be guaranteed if the
datasets were made public. Due to small number of individuals interviewed
and the potentially identifiable information contained in the data, transcripts
are not being made available to other researchers at this time.
Ethics approval and consent to participate
This study received ethical approval from the Rwanda National Ethics
Committee (No.92/RNEC/2018) and Advarra Internal Review Board (formerly
Chesapeake) (Pro00024736). All participants provided written informed
consent.

Serumondo et al. BMC Public Health

(2020) 20:946

Page 14 of 15

Consent for publication
Not applicable.
17.
Competing interests
None.
Author details
1
Rwanda Biomedical Center, Kigali, Rwanda. 2Clinton Health Access Initiative
(CHAI), Kigali, Rwanda. 3University of Maryland, Kigali, Rwanda. 4King Faisal
Hospital, Kigali, Rwanda.
Received: 22 January 2020 Accepted: 27 May 2020

References
1. Hajarizadeh B, Grebely J, Dore GJ. Epidemiology and natural history of HCV
infection. Nat Rev Gastroenterol Hepatol. 2013;10:553–62. https://doi.org/10.
1038/nrgastro.2013.107.
2. Lauer GM, Walker BD. Hepatitis C virus infection. N Engl J Med. 2001;345:41–
52.
3. Thomas DL, Astemborski J, Rai RM, Anania FA, Schaeffer M, Galai N, et al.
The natural history of hepatitis C virus infection. Am Med Assoc. 2000;284:
450–6. https://doi.org/10.1001/jama.284.4.450.
4. Younossi ZM, Stepanova M, Afdhal N, Kowdley KV, Zeuzem S, Henry L, et al.
Improvement of health-related quality of life and work productivity in
chronic hepatitis C patients with early and advanced fibrosis treated with
ledipasvir and sofosbuvir. J Hepatol. 2015;63:337–45. https://doi.org/10.1016/
j.jhep.2015.03.014.
5. van der Meer AJ, Wedemeyer H, Feld JJ, Dufour J-F, Zeuzem S, Hansen BE,
et al. Life expectancy in patients with chronic HCV infection and cirrhosis
compared with a general population. JAMA. 2014;312:1927. https://doi.org/
10.1001/jama.2014.12627.
6. McHutchison JG, Gordon SC, Schiff ER, Shiffman ML, Lee WM, Rustgi VK,
et al. Interferon Alfa-2b alone or in combination with ribavirin as initial
treatment for chronic hepatitis C. N Engl J Med. 1998;339:1485–92. https://
doi.org/10.1056/NEJM199811193392101.
7. Lindsay KL, Trepo C, Heintges T, Shiffman ML, Gordon SC, Hoefs JC, et al. A
randomized, double-blind trial comparing pegylated interferon alfa-2b to
interferon alfa-2b as initial treatment for chronic hepatitis C. Hepatology.
2001;34:395–403. https://doi.org/10.1053/jhep.2001.26371.
8. Manns MP, Mchutchison JG, Gordon SC, Rustgi VK, Shiffman M, Reindollar R.
Peginterferon alfa-2b plus ribavirin compared with interferon alfa-2b plus
ribavirin for initial treatment of chronic hepatitis C: a randomized trial.
Lancet. 2001;358:958–65.
9. Dusheiko G. Side effects of ? Interferon in chronic hepatitis C. Hepatology.
1997;26:112S–21S. https://doi.org/10.1002/hep.510260720.
10. Falade-Nwulia O, Suarez-Cuervo C, Nelson DR, Fried MW, Segal JB, Sulkowski
MS. Oral direct-acting agent therapy for hepatitis c virus infection: a
systematic review. Ann Intern Med. 2017;166:637–48. https://doi.org/10.
7326/M16-2575.
11. Blach S, Zeuzem S, Manns M, Altraif I, Duberg AS, Muljono DH, et al. Global
prevalence and genotype distribution of hepatitis C virus infection in 2015:
a modelling study. Lancet Gastroenterol Hepatol. 2017;2:161–76. https://doi.
org/10.1016/S2468-1253(16)30181-9.
12. Riedel DJ, Taylor S, Simango R, Kiromera A, Sebeza J, Baribwira C, et al.
Hepatitis C treatment outcomes using interferon- and ribavirin-based
therapy in Kigali, Rwanda. Trans R Soc Trop Med Hyg. 2016;110:495–7.
https://doi.org/10.1093/trstmh/trw055.
13. Rice JP. Hepatitis C treatment: Back to the warehouse. Clin Liver Dis. 2015;6:
27–9. https://doi.org/10.1002/cld.490.
14. Nsanzimana S, Penkunas MJ, Liu CY, Sebuhoro D, Ngwije A, Remera E, et al.
Effectiveness of direct-acting antivirals for the treatment of chronic hepatitis
C in Rwanda: a retrospective study. Clin Inf Dis. 2020. https://doi.org/10.
1093/cid/ciaa701.
15. Weil C, Mehta D, Koren G, Pinsky B, Samp JC, Chodick G, et al. Sustained
virological response to ombitasvir/paritaprevir/ritonavir and dasabuvir
treatment for hepatitis C: Real-world data from a large healthcare provider. J
Viral Hepat. 2018;25:144–51. https://doi.org/10.1111/jvh.12800.
16. Tapper EB, Bacon BR, Curry MP, Dieterich DT, Flamm SL, Guest LE, et al.
Real-world effectiveness for 12 weeks of ledipasvir–sofosbuvir for genotype

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

1 hepatitis C: the trio health study. J Viral Hepat. 2017;24:22–7. https://doi.
org/10.1111/jvh.12611.
Haridy J, Wigg A, Muller K, Ramachandran J, Tilley E, Waddell V, et al. Realworld outcomes of unrestricted direct-acting antiviral treatment for
hepatitis C in Australia: the south Australian statewide experience. J Viral
Hepat. 2018:1–11. https://doi.org/10.1111/jvh.12943.
Ioannou GN, Beste LA, Chang MF, Green PK, Lowy E, Tsui JI, et al.
Effectiveness of sofosbuvir, ledipasvir/sofosbuvir, or paritaprevir/ritonavir/
ombitasvir and dasabuvir regimens for treatment of patients with hepatitis
C in the Veterans Affairs national health care system. Gastroenterology.
2016;151:457–471.e5. https://doi.org/10.1053/j.gastro.2016.05.049.
Beck KR, Kim N, Khalili M. Sofosbuvir-containing regimens for chronic
hepatitis C are successful in the safety-net population: a real-world
experience. Dig Dis Sci. 2016;61:3602–8. https://doi.org/10.1007/s10620-0164340-x.
Yek C, de la Flor C, Marshall J, Zoellner C, Thompson G, Quirk L, et al.
Effectiveness of direct-acting antiviral therapy for hepatitis C in difficult-totreat patients in a safety-net health system: a retrospective cohort study.
BMC Med. 2017;15:1–8. https://doi.org/10.1186/s12916-017-0969-3.
Del Bello D, Cha A, Sorbera M, Bichoupan K, Levine C, Doyle E, et al. Realworld sustained virologic response rates of sofosbuvir-containing regimens
in patients coinfected with hepatitis C and HIV. Clin Infect Dis. 2016;62:
1497–504. https://doi.org/10.1093/cid/ciw119.
Hawkins C, Grant J, Ammerman LR, Palella F, Mclaughlin M, Green R, et al.
High rates of hepatitis C virus (HCV) cure using direct-acting antivirals in
HIV/HCV-coinfected patients: a real-world perspective. J Antimicrob
Chemother. 2016;71:2642–5. https://doi.org/10.1093/jac/dkw203.
Dever JB, Ducom JH, Ma A, Nguyen J, Liu L, Herrin A, et al. Engagement in
Care of High-Risk Hepatitis C Patients with interferon-free direct-acting
antiviral therapies. Dig Dis Sci. 2017;62:1472–9. https://doi.org/10.1007/
s10620-017-4548-4.
Zuckerman A, Douglas A, Nwosu S, Choi L, Chastain C. Increasing success
and evolving barriers in the hepatitis C cascade of care during the direct
acting antiviral era. PLoS One. 2018;13:1–12. https://doi.org/10.1371/journal.
pone.0199174.
Pope C, Ziebland S, Mays N. Qualitative research in health care: analyzing
qualitative data. BMJ. 2000;320:114–6. https://doi.org/10.1192/bjp.109.458.
163.
Jordan AE, Masson CL, Mateu-Gelabert P, McKnight C, Pepper N, Bouche K,
et al. Perceptions of drug users regarding hepatitis C screening and care: a
qualitative study. Harm Reduct J. 2013;10:10. https://doi.org/10.1186/14777517-10-10.
Gerlach JT, Diepolder HM, Zachoval R, Gruener NH, Jung MC, Ulsenheimer
A, et al. Acute hepatitis C: high rate of both spontaneous and treatmentinduced viral clearance. Gastroenterology. 2003;125:80–8. https://doi.org/10.
1016/S0016-5085(03)00668-1.
Micallef JM, Kaldor JM, Dore GJ. Spontaneous viral clearance following acute
hepatitis C infection: a systematic review of longitudinal studies. J Viral
Hepat. 2006;13:34–41. https://doi.org/10.1111/j.1365-2893.2005.00651.x.
Khaw F-M, Stobbart L, Murtagh MJ. “I just keep thinking I haven’t got it
because I’m not yellow”: a qualitative study of the factors that influence the
uptake of hepatitis C testing by prisoners. BMC Public Health. 2007;7:98.
https://doi.org/10.1186/1471-2458-7-98.
Groessl EJ, Weingart KR, Kaplan RM, Clark JA, Gifford AL, Ho SB. Living with
hepatitis C: qualitative interviews with hepatitis C-infected veterans. J Gen
Intern Med. 2008;23:1959–65. https://doi.org/10.1007/s11606-008-0790-y.
Brunings P, Klar S, Butt G, Nijkamp MD, Buxton JA. “Itʼs a big part of our
lives”: a qualitative study defining quality of hepatis C care from patient’s
perspectives. Gastroenterol Nurs. 2013;36:249–57. https://doi.org/10.1097/
SGA.0b013e31829f3f9e.
Zickmund S, Ho EY, Masuda M, Ippolito L, LaBrecque DR. “They treated me
like a leper”: stigmatization and the qualify of life of patients with hepatitis
C. J Gen Intern Med. 2003;18:835–44. https://doi.org/10.1046/j.1525-1497.
2003.20826.x.
Thomas DR. A general inductive approach for analyzing qualitative
evaluation data. Am J Eval. 2006;27:237–46. https://doi.org/10.1177/
1098214005283748.
SocioCultural Research Consultants. Dedoose Version 8.0.42, web
application for managing, analyzing, and presenting qualitative and mixed
methods research data 2018.

Serumondo et al. BMC Public Health

(2020) 20:946

35. Swan D, Long J, Carr O, Flanagan J, Irish H, Keating S, et al. Barriers to and
facilitators of hepatitis C management , and treatment among current and
former injecting drug users: A qualitative exploration. AIDS Patient Care
STDs. 2010;24:753–62. https://doi.org/10.1089/apc.2010.0142.
36. Lally MA, Montstream-Quas SA, Tanaka S, Tedeschi SK, Morrow KM. A
qualitative study among injection drug using women in Rhode Island:
attitudes toward testing, treatment, and vaccination for hepatitis and HVI.
AIDS Patient Care STDs. 2008;22:53–64. https://doi.org/10.1016/j.immuni.
2010.12.017.Two-stage.
37. North CS, Devereaux R, Pollio DE, Hong BA, Jain MK. Patient perspectives on
hepatitis C and its treatment. Eur J Gastroenterol Hepatol. 2014;26:74–81.
https://doi.org/10.1097/MEG.0b013e32836382b5.
38. Rogal SS, McCarthy R, Reid A, Rodriguez KL, Calgaro L, Patel K, et al. Primary
care and Hepatology provider–perceived barriers to and facilitators of
hepatitis C treatment candidacy and adherence. Dig Dis Sci. 2017;62:1933–
43. https://doi.org/10.1007/s10620-017-4608-9.
39. Sublette VA, Smith SK, George J, McCaffery K, Douglas MW. Listening to
both sides: a qualitative comparison between patients with hepatitis C and
their healthcare professionals’ perceptions of the facilitators and barriers to
hepatitis C treatment adherence and completion. J Health Psychol. 2017;22:
1300–11. https://doi.org/10.1177/1359105315626786.
40. Rongey C, Asch S, Knight SJ. Access to care for vulnerable veterans with
hepatitis C: a hybrid conceptual framework and a case study to guide
translation. Transl Behav Med. 2011;1:644–51. https://doi.org/10.1007/
s13142-011-0098-z.
41. Stewart BJ, Mikocka-Walus AA, Harley H, Andrews JM. Help-seeking and
coping with the psychosocial burden of chronic hepatitis C: a qualitative
study of patient, hepatologist, and counsellor perspectives. Int J Nurs Stud.
2012;49:560–9. https://doi.org/10.1016/j.ijnurstu.2011.11.004.
42. Blasiole JA, Shinkunas L, Labrecque DR, Arnold RM, Zickmund SL. Mental
and physical symptoms associated with lower social support for patients
with hepatitis C. World J Gastroenterol. 2006;12:4665–72.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 15 of 15

