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Abstract
Elimination of chronic hepatitis C (HCV) will require scaling up treatment, including possible HCV treatment by primary 
care providers. The District of Columbia (DC) has a substantial population living with untreated hepatitis C, and treatment 
expansion would benefit the resident population. The aim of this study was to assess the knowledge, attitudes, and behaviors 
of primary care providers and specialists related to hepatitis C screening and treatment. We conducted a prospective, online 
survey of physicians and nurse practitioners (n = 153) in DC on their knowledge, attitudes, and behaviors related to hepatitis 
C screening and treatment, as well as referral patterns, interest in learning, and preferred learning modalities. We compared 
responses by provider type. Key findings indicated that HCV screening and treatment knowledge was higher among specialty 
physicians as compared to primary care providers. The most common reported facilitators of HCV screening included a 
prompt in the electronic medical record (63%), patient education (57%), and support staff (41%). While 71% reported that 
HCV treatment was important in the community they serve, only 26% indicated that access to HCV specialist expertise and 
consultation was a major area of need. Additionally, 59% reported that they refer all HCV patients to specialists for treatment. 
Primary care providers in DC had moderate interest in learning how to treat chronic hepatitis C, but they need additional 
training. Patients are typically referred to gastroenterology, infectious diseases, and hepatology specialists who may have 
limited capacity to expand treatment.
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Introduction

In the United States, there are an estimated 2.4 mil‑
lion people with chronic HCV infection [13]. Without 
treatment, chronic hepatitis C infection has a high risk 
of leading to cirrhosis of the liver, hepatocellular carci‑
noma, non-liver cancers, and the possibility of needing 
liver transplantation [1, 30, 33]. Prior to 2013, treatment 
for HCV included the use of injectable interferon, which 
was difficult to administer and associated with several 
adverse effects. Treatment of chronic hepatitis C (HCV) 
has become more effective, less toxic, and easier to take 
since 2013, when the first all-oral, direct-acting antivi‑
ral medications (DAAs) were approved by the US Food 
and Drug Administration [17]. Most interferon-free DAA 
regimens result in a sustained virologic response in over 
90% of treated individuals in both randomized controlled 
trials [9, 28, 35]. Multiple interferon-free DAA regimens 
are now available for use, and many effectively treat mul‑
tiple HCV genotypes [12]. Treatment for HCV has been 
associated with reduced mortality and reduced likelihood 
of development of hepatocellular carcinoma [4].

The World Health Organization (WHO) and National 
Academies of Science, Engineering, and Medicine 
(NASEM) have established goals for hepatitis C elimina‑
tion by 2030 through prevention and treatment [24, 34]. 
In order to make progress towards those goals in the US, 
expanding the pool of treating providers is likely to be 
necessary [24]. In fact, in the US National Viral Hepatitis 
Plan 2017–2020, Strategy 2.1 is to “build the capacity of 
the health care workforce to diagnose viral hepatitis and 
provide care and treatment to persons infected with viral 
hepatitis” [32]. Primary care providers are well-positioned 
to screen and treat patients with chronic HCV, stemming 
from their first level of contact with diverse populations 
and longitudinal patient relationships. To be successful, 
however, they should have the knowledge and capacity to 
provide appropriate treatment [18].

In the pre-DAA era, HCV treatment was largely pro‑
vided by specialists or tertiary care centers, but deliber‑
ate expansion into primary care has occurred in scattered 
practice settings throughout the US. For example, Project 
ECHO, a tele-monitoring network in which rural primary 
care providers consulted with HCV treatment specialists 
to gain knowledge and experience, aimed to increase HCV 
treatment capacity among primary care providers [2, 3]. 
Project ECHO was successfully replicated in other rural 
areas [5, 16, 20, 23, 26]. Despite a higher concentration of 
medical subspecialists in urban areas, a variety of primary 
care-based hepatitis C treatment models have been imple‑
mented in New York, NY, Bronx, NY, Atlanta, GA, and 
Cambridge, MA, as well as globally [6, 19, 21, 22, 29]. 

While these programs demonstrated successes, primary 
care treatment of HCV remained limited, due to the multi‑
disciplinary needs, close follow-up, and intense symptoms 
associated with interferon-based regimens. With the avail‑
ability of DAA regimens, there is now a unique oppor‑
tunity for primary care providers to screen for and treat 
HCV. However, even in the post-DAA era, some reported 
barriers remain: inadequate reimbursement, difficulty in 
obtaining appropriate tests, limited knowledge, and lack 
of specialized staff to follow patients longitudinally [14].

Locally in the District of Columbia, between 2014 and 
2018, DC Department of Health reported that 16,375 
(2331 cases per 100,000 population) individuals had 
laboratory evidence of a preexisting or newly diagnosed 
chronic HCV infection. Of the cases that were RNA con‑
firmed (76%), only 24% had a non-detectable HCV RNA 
based on their last documented laboratory report [8]. 
Consistent with WHO and NASEM guidance, the DC 
Department of Health has promoted HCV elimination, 
thus demonstrating a need to understand provider capac‑
ity to treat the remaining viremic individuals. Expanding 
HCV screening and treatment to the primary care setting 
may be one way to address this need. In DC, physicians, 
nurse practitioners, and physician assistants may prescribe 
DAAs for treatment of HCV, and the ASCEND trial dem‑
onstrated that treatment of HCV by primary care physi‑
cians and nurse practitioners in DC was as effective as 
treatment by specialists [15]. The DC Medicaid programs 
have gradually lifted restrictions on the use of DAAs for 
treatment of HCV, but some remain. Framed within the 
local context, we sought to understand the current state of 
knowledge, attitudes (including barriers), and behaviors 
of DC providers around HCV screening and treatment by 
conducting an online survey of health care providers in 
DC, and how these may differ between provider types.

First, we assessed knowledge related to HCV screening 
and treatment. Second, we assessed the extent to which (1) 
patient factors (limited knowledge or demand for treat‑
ment, comorbidities); (2) provider factors (limited capac‑
ity, lack of treatment knowledge, reluctance to treat people 
with historical or current substance use disorders); or (3) 
structural factors (barriers to accessing care with treat‑
ing providers, cost of treatment, barriers from third-party 
payers) affected providers’ perceptions of HCV treatment. 
Third, we assessed the level of interest in learning more 
about HCV screening and treatment, and preferred learn‑
ing modalities. The results from this study may help iden‑
tify areas of training and capacity building for expanding 
HCV treatment in DC.
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Methods

Survey

We conducted a survey of health care providers in DC who 
were potential HCV screeners and providers to understand 
their knowledge, attitudes, and practice behaviors related to 
HCV screening and treatment.

Inclusion Criteria

The inclusion criteria was being a licensed nurse practi‑
tioner, physician assistant, or primary care or specialist phy‑
sician (including infectious diseases, gastroenterology, and 
hepatology) whose clinical practice included adult patients 
in DC.

Recruitment

We recruited participants via email through distribution lists 
at the Health Regulation and Licensing Administration of 
the DC Department of Health and the DC chapter for the 
American Academy of Family Physicians. Potential partici‑
pants were sent an email containing information that intro‑
duced the study, the survey link, and the option to receive 
a $10 digital gift card to Starbucks® after completing the 
survey. After clicking the link to the survey, potential par‑
ticipants reviewed the consent statement and agreed to it 
before proceeding to the survey. In March 2018, through 
the DC Department of Health distribution, the survey was 
distributed by email and remained open for one week.

Data Collection

After providing consent, participants anonymously com‑
pleted a 76-item survey using the DC Department of Health 
instance of REDCap [10, 11]. REDCap (Research Electronic 
Data Capture) is a secure, web-based software platform 
designed to support data capture for research studies, pro‑
viding (1) an intuitive interface for validated data capture; 
(2) audit trails for tracking data manipulation and export pro‑
cedures; (3) automated export procedures for seamless data 
downloads to common statistical packages; and (4) proce‑
dures for data integration and interoperability with external 
sources. After completing the survey, they could submit their 
name and contact information to an administrative assistant 
to receive a $10 gift card; however, names were not linked 
to survey responses.

The survey included a combination of multiple choice, 
short-answer, Likert scale, and rank order questions. Survey 
questions were largely based on previously published studies 

[9, 27, 31]. Topics covered by the survey included: (1) 
demographic information (race, ethnicity, gender), (2) train‑
ing background (provider type, years in clinical practice), (3) 
clinical practice information (type and size of practice, loca‑
tion of practice), and (4) knowledge, attitudes and practice 
patterns regarding HCV screening and treatment in DC. Two 
medical providers (1 physician, 1 nurse practitioner) at DC 
Department of Health piloted the survey and reported that 
the time for completion was approximately 15 min.

Outcomes

The primary outcome was a passing score for knowledge 
of HCV treatment. We asked nine (9) questions about HCV 
treatment and calculated a combined score (maximum score 
of 9). Respondents who correctly answered at least seven of 
the nine questions (78% or higher) were considered to have 
passing knowledge of HCV treatment.

Secondary outcomes were passing knowledge of HCV 
screening, high self-reported proficiency in HCV treatment, 
favorable attitudes towards treating HCV in the primary care 
setting, and interest in and preferences for future training in 
HCV treatment. We included four (4) questions about HCV 
screening and calculated a combined score (maximum score 
of 4). Respondents who correctly answered at least three of 
the four questions (75% or higher) were considered to have 
passing knowledge of HCV screening.

Self-reported HCV screening and treatment proficiency 
was based on a five-point Likert scale (none, limited knowl‑
edge/skills, average among my peers, very knowledge‑
able, and expert: can teach others). These responses were 
combined into dichotomous responses. Average, very 
knowledgeable, and expert were combined into a positive 
response, while none and limited were combined into a 
negative response.

Attitudes regarding the comfort level, professional ben‑
efits, and ideal providers of HCV treatment were assessed 
by a five-point Likert scale: strongly disagree, disagree, 
neutral, agree, and strongly agree. These responses were 
combined into dichotomous responses. Agree and strongly 
agree were combined into a positive response, and strongly 
disagree, disagree, and neutral were combined into a nega‑
tive response. The specific questions that were asked can be 
found in Table 4.

Covariates

Provider demographic information included gender (male, 
female, transgender/non-binary), race (Asian, Black, White, 
Multiracial, Other), ethnicity (Latino/a or not), years in prac‑
tice after the completion of training, number of patients with 
HCV, and provider and specialty type. Clinical site charac‑
teristics included clinic type, services provided, and whether 
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or not it receives Ryan White funding. Knowledge ques‑
tions focused on HCV risk factors, diagnosis, and general 
treatment modalities. Attitudes were assessed by a set of 10 
Likert scale questions related to HCV treatment in specialty 
care versus primary care settings, personal interest in man‑
aging HCV, the impact treating patients with HCV has on 
the community, and comfort in discussing HCV risk factors 
with patients such as injection drug use. Another question 
set asked survey participants to rank five common reasons 
why patients do not receive HCV treatment in order of most 
important to least important.

Statistical Methods

We used SAS software, version 9.4, (copyright SAS Insti‑
tute, Inc., Cary, NC, 2002–2012) to conduct statistical data 
analyses. We generated descriptive statistics to report fre‑
quencies and calculated chi-square p-values. We examined 
the primary and secondary outcomes by demographic fac‑
tors (race/ethnicity and gender), clinical training factors 
(provider type and field of training, years in practice after 
training) and factors related to the primary outpatient prac‑
tice setting (type of practice, funding from the Ryan White 
HIV/AIDS Program, and certification as a patient-centered 
medical home) to assess differences across groups.

Human Subjects Protections

Approval to conduct this study was granted by the insti‑
tutional review boards at the DC Department of Health 
and George Washington University. To ensure anonym‑
ity, no identifiable information was collected that directly 
linked participants to their responses. Informed consent 
was obtained from all individual participants included in 
the study.

Results

The survey was sent to 10,413 physicians and physician 
assistants; of these, 121 physicians and no physician assis‑
tants completed the survey. The survey was sent to 1929 
nurses, and 35 nurse practitioners completed the survey. The 
total number of respondents was 156. Of these, responses 
from 3 physician respondents were excluded because they 
identified themselves in a medical specialty that would be 
unlikely to conduct HCV screening or treatment as part of 
routine practice (1 ophthalmology, 1 anesthesiology, 1 cardi‑
ology). Thus, responses from 153 health care providers were 
included in the analysis. There was 1 OB/GYN respond‑
ent whom we classified as a primary care physician for the 
analysis, since OB/GYNs may conduct HCV screening. Of 
the 153 respondents included in the analysis, there were 

35 nurse practitioners, 86 primary care physicians, 11 spe‑
cialty physicians, and 21 physicians of unknown specialty. 
Demographic and clinical practice characteristics are shown 
in Table 1. Notable differences include gender (nurse prac‑
titioners and primary care physicians were predominantly 
women, whereas specialty physicians were predominantly 
men), race/ethnicity (more Asian respondents in the physi‑
cian groups), and years in practice (nurse practitioners were 
more likely to have fewer than 5 years in practice compared 
to physicians).

Knowledge of HCV screening and treatment were exam‑
ined by provider type and further stratified by years in prac‑
tice (see Table 2). Specialty physicians demonstrated the 
highest knowledge scores for HCV screening and treatment 
compared to the other provider types. Respondents in prac‑
tice for 5 years or more had higher knowledge scores when 
compared to those in practice for fewer than 5 years within 
the provider type, except for specialty physicians, which 
showed the opposite trend. However, there were only 2 spe‑
cialty physicians in practice for fewer than 5 years.

There were no statistically significant differences in the 
reported facilitators and barriers to HCV screening by pro‑
vider type or years in practice; thus we reported the aggre‑
gate results (Table 3). The majority (72%) reported no bar‑
riers to HCV screening. The few barriers reported included 
inability to remain current with HCV treatment guidelines 
(11%) and lack of resources or logistical support to screen 
patients for HCV (9%). A minority (16%) stated there were 
instances in which they elected not to screen a patient for 
HCV. Respondents most commonly reported that the fol‑
lowing factors would facilitate HCV screening: screening 
prompt for at-risk patients in the electronic medical record 
(54%) and support staff to order screening for at-risk patients 
(41%).

For the most part, attitudes towards HCV treatment did 
not differ by provider type or years in practice; thus, we 
reported aggregate data (Table 4). The statements for which 
we found statistically significant differences by provider type 
included, “My developing capacity to treat HCV would ben‑
efit my clinic” (specialty physicians 73%, nurse practition‑
ers 54%, primary care physicians 47%, physicians-unknown 
specialty 14%, p = 0.01), and “My participation in treating 
HCV does or would enhance my professional satisfaction” 
(specialty physicians 64%, nurse practitioners 43%, primary 
care physicians 40%, physicians-unknown specialty 10%, 
p = 0.01).

The reasons for referral to subspecialists, and the esti‑
mated duration of time that chronic HCV patients typically 
wait between referral and appointment with subspecialists, 
did not differ by provider type or years in practice; thus, we 
reported aggregate data (Table 5). Overall, 59% of respond‑
ents stated that they refer all HCV patients to specialists for 
treatment, but this was concentrated among primary care 
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physicians (69%), nurse practitioners (49%), and physicians 
with unknown specialty (67%). Respondents most com‑
monly referred HCV patients to infectious diseases special‑
ists (38%), followed by gastroenterologists (31%) and hepa‑
tologists (27%). The most common reasons for referral were 
to determine if therapy is indicated (35%) and advanced dis‑
ease (cirrhosis or end-stage liver disease, 29%).

The majority (59%) indicated interest in additional HCV 
training, and 71% preferred online modalities (Table 6). 

A higher proportion of nurse practitioners (76%), versus 
physicians (53%), indicated an interest in additional train‑
ing on HCV. Nurse practitioners had a stronger preference 
for HCV sessions at conferences or continuing education 
workshops. Physicians were willing to invest less time in 
HCV training (40% indicated 1 h) versus nurse practition‑
ers (33% indicated a full day, or 8 h).

Table 1   Demographic and 
clinical practice characteristics 
by provider type, District of 
Columbia 2018

* Specialty physicians include infectious diseases, gastroenterology, and hepatology
† Chi-square p-value < 0.001
‡ Chi-square p-value < 0.01
§ Chi-square p-value < 0.05

Nurse practitioners Primary care 
physicians

Specialty 
physicians*

Physicians—
unknown 
specialty

No. (%) No. (%) No. (%) No. (%)

Total 35 (100) 86 (100) 11 (100) 21 (100)
Gender†

 Men 3 (9) 32 (37) 7 (64) 9 (43)
 Women 30 (86) 53 (62) 3 (27) 12 (57)
 Transgender or non-binary 2 (6) 0 (0) 1 (9) 0 (0)

Race/ethnicity‡

 White 25 (71) 49 (57) 4 (36) 19 (90)
 Asian 2 (6) 17 (20) 3 (27) 2 (10)
 Black or African-American 6 (17) 12 (14) 2 (18) 0 (0)
 Latino or Hispanic 1 (3) 4 (5) 0 (0) 0 (0)
 American Indian or Alaska Native 1 (3) 0 (0) 2 (18) 0 (0)
 Other (incl. Pacific Islander, Native 

Hawaiian, Multiracial)
0 (0) 3 (0) 0 (0) 0 (0)

Years in practice post-training§

 Fewer than 5 21 (60) 24 (28) 2 (18) 7 (33)
 5 to 10 9 (26) 21 (24) 2 (18) 6 (29)
 11 to 15 1 (3) 9 (10) 3 (27) 2 (10)
 16 to 20 2 (6) 14 (16) 1 (9) 0 (0)
 More than 20 2 (6) 18 (21) 3 (27) 6 (0)

Practice type§

 Private practice 10 (29) 21 (24) 2 (18) 4 (19)
 Academic center 5 (14) 23 (27) 3 (27) 9 (43)
 Public Health or Health Department 10 (29) 20 (23) 2 (18) 4 (19)
 STD clinic 8 (23) 6 (7) 2 (18) 2 (10)
 Federally Qualified Health Center 0 (0) 3 (3) 0 (0) 0 (0)
 Hospital-based 0 (0) 0 (0) 1 (9) 0 (0)
 Other 2 (6) 13 (15) 1 (9) 1 (5)

Ryan White funding received by the practice site
 No 15 (43) 46 (53) 5 (45) 11 (52)
 Yes 8 (23) 6 (7) 3 (27) 1 (5)
 I don’t know 12 (34) 34 (40) 3 (27) 9 (43)

Patient centered medical home certification of the practice site
 No 15 (43) 41 (48) 4 (36) 14 (67)
 Yes 20 (57) 45 (42) 7 (64) 7 (33)
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Discussion

The findings of the study demonstrated that specialty 
physicians had higher knowledge of HCV screening 
and treatment compared to primary care physicians and 
nurse practitioners. Reporting 5 or more years in practice 
was associated with higher knowledge scores for nurse 

practitioners and primary care physicians but not specialty 
physicians. A small minority (7–9%) stated that resources 
were a barrier to HCV screening. Only 16% reported there 
were instances in which they did not screen for HCV; this 
is lower than previously reported by Thomson and col‑
leagues, in which one-third of primary care providers 
reported not screening for HCV despite known risk fac‑
tors [31]. The majority of respondents (59%) indicated 

Table 2   Knowledge of HCV screening and treatment by provider type, District of Columbia, 2018

* Self-rated "average among my peers,” “Very knowledgeable,” or “Expert”
† HCV screening score: maximum score 9 points – reported as the proportion of the group with a score at least 7/9 or higher (high knowledge)
‡ HCV treatment score: maximum score 4 points – reported as the proportion of the group with a score at least 3/4 or higher (high knowledge)

All respondents Nurse practitioners Primary 
care physi‑
cians

Specialty physicians Physicians—
unknown 
specialty

Chi-square P-value

No. (%) No. (%) No. (%) No. (%) No. (%)

Number of respondents 153 (100) 35 (100) 86 (100) 11 (100) 20 (100)
Average to expert self-reported proficiency*
 To identify appropri‑

ate patients for HCV 
screening

107 (70) 19 (54) 65 (76) 10 (91) 13 (65) 0.047

 To treat HCV 53 (35) 10 (29) 29 (34) 10 (91) 4 (20) 0.0005
High knowledge scores
 HCV screening† 96 (63) 18 (51) 61 (71) 9 (82) 8 (38) 0.009
 HCV treatment‡ 13 (9) 1 (3) 6 (7) 6 (55) 0 (0)  < 0.0001

Table 3   Reported facilitators 
and barriers to HCV screening

No. (%)

Total number of respondents 153 (100)
Facilitators of HCV screening
 Screening prompt for at-risk patients in the electronic medical record 96 (63)
 Patient education 87 (57)
 Support staff to order screening for at-risk patients at check-in 62 (41)
 Automatic opt-out screening for patients in the electronic medical record 50 (33)
 No intervention would be helpful 14 (9)

Barriers to screening for HCV
 No barriers 110 (72)
 Unable to remain current with HCV treatment guidelines 17 (11)
 Lack of resources or logistical support to screen patients for HCV 13 (9)
 Difficulty in assessing if patient has already been screened for HCV 11 (7)
 Concern about insurance coverage for HCV screening 10 (7)

Respondent reported there were instances in which they elected not to screen a patient for 
HCV

25 (16)

Among respondents who did not screen a patient for HCV, reasons why respondent did not screen for 
HCV

 Number of respondents who did not screen a patient for HCV 25 (100)
  Did not have time 5 (19)
  Did not know which test to order 3 (12)
  Did not think the patient would be a candidate for HCV treatment 1 (4)
  Did not think screening for HCV would improve outcomes 1 (4)
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Table 4   Health Care Provider Attitudes Regarding HCV Treatment

Data reported is for respondents who replied “Agree” or “Strongly Agree” to the statements below
* Chi-square P-value = 0.01 for comparison between provider types

No. (%)

Number of respondents 153 (100)
Statement
 I feel comfortable discussing ongoing HCV risk factors, including drug use, on a regular basis with my patients 117 (77)
 HCV treatment is important in the community I serve 108 (71)
 My developing capacity to treat HCV would benefit my clinic* 70 (46)
 In the era of interferon-free direct acting antiviral regimens for treating HCV, treatment should continue to be provided primarily 

by specialists
60 (40)

 My participation in treating HCV does or would enhance my professional satisfaction* 58 (38)
 In the era of interferon-free direct acting antiviral regimens for treating HCV, treatment should be provided by primary care pro‑

viders
53 (35)

 Access to HCV specialist expertise and consultation is a major area of need for me and my clinic 39 (26)
 Many of my HCV infected patients cannot adhere to treatment regimens 23 (15)
 I would not initiate or refer for HCV treatment in a patient reporting active injection drug use 21 (14)

Table 5   Provider attitudes and experiences with referrals for hepatitis C treatment

* Chi-square P-value = 0.0008 for comparison between provider types

Question No. (%)

Reasons for referral of a HCV patient to a subspecialist
 Number of respondents 153 (100)
 Do not refer to subspecialists 12 (8)
 Refer all patients* 91 (59)
 To determine if therapy is indicated 54 (35)
 Advanced disease (cirrhosis or end-stage liver disease) 44 (29)
 Transplant consideration 29 (19)
 Patient request 26 (17)
 Medical comorbidities 25 (16)
 Psychosocial comorbidities or concerns about compliance/follow-up 22 (14)
 Ongoing risk factors for HCV exposure 19 (12)
 Abnormal liver enzymes 18 (12)

Among respondents who refer chronic HCV patients to subspecialists, the types of subspecialists to whom HCV patients are referred most 
often

 Number of respondents who refer to subspecialists 133 (100)
  Infectious diseases consultant 50 (38)
  Gastroenterologist 41 (31)
  Hepatologist 26 (27)
  Non-specialist with HCV treatment experience 3 (2)
  Other 3 (2)

Among respondents who have diagnosed HCV, the estimated duration of time that chronic HCV patients typically wait between referral and 
appointment with subspecialist

 Number of respondents who have diagnosed HCV 113 (100)
  Less than 4 weeks 52 (46)
  4 to 12 weeks 50 (44)
  13 to 24 weeks 9 (8)
  More than 24 weeks 2 (2)
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an interest in learning more about HCV screening and 
treatment; however, there were diverse preferences for 
training modalities, with physicians preferring less time 
for training. These findings indicate that the primary care 
respondents had moderate knowledge of HCV screening, 
limited knowledge of HCV treatment, and were open to 
expanding their knowledge.

Based on this analysis, a combination of interventions 
that may support providers includes decision-support tools 
in the electronic medical record, patient education, and 
capacity building support to promote HCV screening in 
the primary care setting. Most respondents had a profes‑
sional interest in expanding their capacity to treat HCV 
and reported interest in additional training opportunities. 
DC Department of Health and Department of Health Care 
Finance should consider various ways in which they can 
support local providers to expand screening and treatment 
of HCV based on the results of this survey. Learning pref‑
erences differed somewhat between provider types; these 
preferences should be taken into account when planning for 
training opportunities.

Potential interventions for increasing HCV treatment 
capacity include increasing provider knowledge and imple‑
menting system changes. Creating a collaborative commu‑
nity of HCV champions in DC that can learn from experts 
and share experiences may be an opportunity in which HCV 
screening and treatment knowledge can be quickly dissemi‑
nated to the primary care provider community [7, 25]. The 
Project ECHO model provides a structured framework in 

which primary care providers can learn from experts, dur‑
ing the process of reviewing cases together, in order to 
eventually expand their own treatment capacity. Structural 
changes, such as decision-support tools based in electronic 
medical records, could make HCV screening more routine 
for affected populations.

The limitations to this study are described below. The sur‑
vey was a convenience sample conducted via online outreach 
to licensed health care providers in DC during March 2018 
and represents only a small percentage of all licensed medi‑
cal providers in the jurisdiction. The survey response rate 
was low; therefore, it likely does not fully represent exist‑
ing knowledge, attitudes, and practices of the entire health 
care community in Washington, DC. Respondents may be 
more interested in HCV than non-respondents, which may 
have led to bias in the responses received towards favorable 
attitudes towards HCV screening and treatment. In addition, 
while the online survey portal was available to participants, 
we observed that respondents could complete it without 
providing their medical specialty. This technical issue was 
corrected while the survey was active but resulted in 21 phy‑
sicians who had to be categorized as “unknown specialty.”

The landscape of health care coverage policies for HCV 
screening and treatment and the availability of newer DAA 
regimens is a quickly evolving field. This study identified 
clear gaps in HCV screening and treatment knowledge 
among primary care providers in DC. Improving HCV 
screening knowledge among these providers will help DC 
identify more people with HCV, and improving treatment 

Table 6   Interest in and 
preferred learning methods for 
HCV screening and treatment 
education among physicians 
versus nurse practitioners

* Chi-square p-value < 0.05
† Chi-square p-value < 0.001

All respondents Nurse Practitioners Physicians
No. (%) No. (%) No. (%)

Interest in additional training
 Number of respondents 150 (100) 34 (100) 116 (100)
  Indicated interest in additional HCV training* 88 (59) 26 (76) 62 (53)

Preferred learning methods for additional HCV training
 Number of respondents 153 (100) 35 (100) 118 (100)
  Online modules/training 108 (71) 26 (74) 82 (69)
  Sessions at conferences* 46 (30) 16 (46) 30 (25)
  Local HCV workshop / CME training 59 (39) 16 (46) 43 (36)
  Shadowing an experienced HCV provider in clinic 30 (20) 12 (34) 18 (15)
  Continued case discussion with providers treating 

HCV in my community
33 (22) 9 (26) 24 (20)

Time willing to devote to HCV training†

 Number of respondents 146 (100) 33 (100) 113 (100)
  30 min trainings spread over 3 months 23 (16) 6 (18) 17 (15)
  Full day (8 h) 18 (12) 11 (33) 7 (6)
  Half day (4 h) 45 (31) 8 (24) 37 (33)
  One (1) h 51 (6) 6 (18) 45 (40)
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knowledge and capacity, is expected to reduce the burden 
of HCV among the population. A multifaceted intervention 
approach that addresses the knowledge gaps, willingness, 
and capacity of primary care providers to screen for and treat 
HCV is likely to be successful.

Acknowledgements  We would like to thank the survey respondents for 
their participation. We would also like to thank the Health Licensing 
and Regulation Administration of DC Department of Health and the 
DC chapter of the American Academy of Family Physicians, for their 
support in recruitment of study participants.

Funding  This study originated from and was funded by the District 
of Columbia Department of Health, through a contract with George 
Washington University Milken Institute School of Public Health (Con‑
tract Number C75880).

Compliance with Ethical Standards 

Conflict of interest  There were no real or potential conflict of interest.

Ethical Approval  Please see the Human Subjects Protections described 
in the Methods section for details. All procedures performed in this 
study were in accordance with the ethical standards of the institutional 
research committees of the DC Department of Health and George 
Washington University and with the 1964 Helsinki declaration and its 
later amendments or comparable ethical standards.

References

	 1.	 Allison, R. D., Tong, X., Moorman, A. C., Ly, K. N., Rupp, L., 
Xu, F., et al. (2015). Increased incidence of cancer and cancer-
related mortality among persons with chronic hepatitis C infec‑
tion, 2006–2010. Journal of Hepatology, 63(4), 822–828. https​://
doi.org/10.1016/j.jhep.2015.04.021.

	 2.	 Arora, S., Kalishman, S., Thornton, K., Dion, D., Murata, G., 
Deming, P., et al. (2010). Expanding access to hepatitis C virus 
treatment—Extension for Community Healthcare Outcomes 
(ECHO) project: Disruptive innovation in specialty care. Hepa-
tology, 52(3), 1124–1133. https​://doi.org/10.1002/hep.23802​.

	 3.	 Arora, S., Thornton, K., Murata, G., Deming, P., Kalishman, S., 
Dion, D., et al. (2011). Outcomes of treatment for hepatitis C virus 
infection by primary care providers. The New England Journal of 
Medicine, 364(23), 2199–2207. https​://doi.org/10.1056/NEJMo​
a1009​370.

	 4.	 Bang, C. S., & Song, I. H. (2017). Impact of antiviral therapy on 
hepatocellular carcinoma and mortality in patients with chronic 
hepatitis C: Systematic review and meta-analysis. BMC Gastroen-
terology, 17(1), 46. https​://doi.org/10.1186/s1287​6-017-0606-9.

	 5.	 Beste, L. A., Glorioso, T. J., Ho, P. M., Au, D. H., Kirsh, S. R., 
Todd-Stenberg, J., et al. (2017). Telemedicine specialty sup‑
port promotes hepatitis C treatment by primary care providers 
in the Department of Veterans Affairs. The American Journal of 
Medicine, 130(4), 432–438.e3. https​://doi.org/10.1016/j.amjme​
d.2016.11.019.

	 6.	 Brew, I. F., Butt, C., & Wright, N. (2013). Can antiviral treatment 
for hepatitis C be safely and effectively delivered in primary care?: 
A narrative systematic review of the evidence base. The British 
Journal of General Practice, 63(617), e842–e851. https​://doi.
org/10.3399/bjgp1​3X675​421.

	 7.	 Bunger, A. C., Hanson, R. F., Doogan, N. J., Powell, B. J., Cao, 
Y., & Dunn, J. (2016). Can Learning collaboratives support 
implementation by rewiring professional networks? Adminis-
tration and Policy in Mental Health, 43(1), 79–92. https​://doi.
org/10.1007/s1048​8-014-0621-x.

	 8.	 District of Columbia Department of Health. (2019). Annual 
Epidemiology & Surveillance Report: Data Through December 
2018. Retrieved from https​://dchea​lth.dc.gov/page/hivai​ds-hepat​
itis-std-and-tb-admin​istra​tion-hahst​a

	 9.	 Falade-Nwulia, O., McAdams-Mahmoud, A., Irvin, R., 
Niculescu, A., Page, K. R., Mix, M., et al. (2016). Primary care 
providers knowledge, attitude and practices related to hepatitis 
C screening and treatment in the oral direct acting antiviral 
agents era. Journal of Community Medicine & Health Educa-
tion. https​://doi.org/10.4172/2161-0711.10004​81.

	10.	 Harris, P. A., Taylor, R., Minor, B. L., Elliott, V., Fernandez, 
M., O’Neal, L., et al. (2019). The REDCap consortium: Build‑
ing an international community of software platform partners. 
Journal of Biomedical Informatics, 95, 103208. https​://doi.
org/10.1016/j.jbi.2019.10320​8.

	11.	 Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, 
N., & Conde, J. G. (2009). Research electronic data capture 
(REDCap)–a metadata-driven methodology and workflow pro‑
cess for providing translational research informatics support. 
Journal of Biomedical Informatics, 42(2), 377–381. https​://doi.
org/10.1016/j.jbi.2008.08.010.

	12.	 Hepatitis C Guidance 2018 Update: AASLD-IDSA Recommen‑
dations for Testing, Managing, and Treating Hepatitis C Virus 
Infection (2018) Clinical Infectious Diseases 67(10):1477–1492 
Doi: https​://doi.org/10.1093/cid/ciy58​5

	13.	 Hofmeister, M. G., Rosenthal, E. M., Barker, L. K., Rosen‑
berg, E. S., Barranco, M. A., Hall, E. W., et al. (2019). Esti‑
mating prevalence of hepatitis C virus infection in the United 
States, 2013–2016. Hepatology, 69(3), 1020–1031. https​://doi.
org/10.1002/hep.30297​.

	14.	 Johnson, S., Aluzaite, K., Taar, A., & Schultz, M. (2019). 
Identifying barriers to treatment of HCV in the primary care 
setting. Hepatology International, 13(1), 58–65. https​://doi.
org/10.1007/s1207​2-018-9902-x.

	15.	 Kattakuzhy, S., Gross, C., Emmanuel, B., Teferi, G., Jenkins, 
V., Silk, R., et al. (2017). Expansion of treatment for hepatitis C 
virus infection by task shifting to community-based nonspecial‑
ist providers: A nonrandomized clinical trial. Annals of Internal 
Medicine, 167(5), 311–318. https​://doi.org/10.7326/M17-0118.

	16.	 Khatri, K., Haddad, M., & Anderson, D. (2013). Project ECHO: 
Replicating a novel model to enhance access to hepatitis C care 
in a community health center. Journal of Health Care for the 
Poor and Underserved, 24(2), 850–858. https​://doi.org/10.1353/
hpu.2013.0093.

	17.	 Kohli, A., Shaffer, A., Sherman, A., & Kottilil, S. (2014). 
Treatment of hepatitis C: a systematic review. JAMA, 312(6), 
631–640. https​://doi.org/10.1001/jama.2014.7085.

	18.	 Lebovics, E., Torres, R., & Porter, L. K. (2017). Primary care 
perspectives on hepatitis C virus screening, diagnosis and 
linking patients to appropriate care. The American Journal of 
Medicine, 130(7), 759–760. https​://doi.org/10.1016/j.amjme​
d.2017.01.001.

	19.	 Litwin, A. H., Harris, K. A., Jr., Nahvi, S., Zamor, P. J., Soloway, 
I. J., Tenore, P. L., et al. (2009). Successful treatment of chronic 
hepatitis C with pegylated interferon in combination with ribavirin 
in a methadone maintenance treatment program. Journal of Sub-
stance Abuse Treatment, 37(1), 32–40. https​://doi.org/10.1016/j.
jsat.2008.09.009.

	20.	 Marciano, S., Haddad, L., Plazzotta, F., Mauro, E., Terraza, S., 
Arora, S., et al. (2017). Implementation of the ECHO((R)) tel‑
ementoring model for the treatment of patients with hepatitis 

https://doi.org/10.1016/j.jhep.2015.04.021
https://doi.org/10.1016/j.jhep.2015.04.021
https://doi.org/10.1002/hep.23802
https://doi.org/10.1056/NEJMoa1009370
https://doi.org/10.1056/NEJMoa1009370
https://doi.org/10.1186/s12876-017-0606-9
https://doi.org/10.1016/j.amjmed.2016.11.019
https://doi.org/10.1016/j.amjmed.2016.11.019
https://doi.org/10.3399/bjgp13X675421
https://doi.org/10.3399/bjgp13X675421
https://doi.org/10.1007/s10488-014-0621-x
https://doi.org/10.1007/s10488-014-0621-x
https://dchealth.dc.gov/page/hivaids-hepatitis-std-and-tb-administration-hahsta
https://dchealth.dc.gov/page/hivaids-hepatitis-std-and-tb-administration-hahsta
https://doi.org/10.4172/2161-0711.1000481
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2019.103208
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1093/cid/ciy585
https://doi.org/10.1002/hep.30297
https://doi.org/10.1002/hep.30297
https://doi.org/10.1007/s12072-018-9902-x
https://doi.org/10.1007/s12072-018-9902-x
https://doi.org/10.7326/M17-0118
https://doi.org/10.1353/hpu.2013.0093
https://doi.org/10.1353/hpu.2013.0093
https://doi.org/10.1001/jama.2014.7085
https://doi.org/10.1016/j.amjmed.2017.01.001
https://doi.org/10.1016/j.amjmed.2017.01.001
https://doi.org/10.1016/j.jsat.2008.09.009
https://doi.org/10.1016/j.jsat.2008.09.009


794	 Journal of Community Health (2020) 45:785–794

1 3

C. Journal of Medical Virology, 89(4), 660–664. https​://doi.
org/10.1002/jmv.24668​.

	21.	 McGinn, T. G., Gardenier, D., McGinn, L. K., Alfandre, D., 
O’Connor-Moore, N., Sturm, T. M., et al. (2005). Treating chronic 
hepatitis C in the primary care setting. Seminars in Liver Disease, 
25(1), 65–71. https​://doi.org/10.1055/s-2005-86478​2.

	22.	 Miller, L., Fluker, S.-A., Osborn, M., Liu, X., & Strawder, A. 
(2012). Improving access to hepatitis C care for urban, under‑
served patients using a primary care-based hepatitis C clinic. 
Journal of the National Medical Association, 104(5–6), 244–250.

	23.	 Mitruka, K., Thornton, K., Cusick, S., Orme, C., Moore, A., 
Manch, R. A., et al. (2014). Expanding primary care capacity to 
treat hepatitis C virus infection through an evidence-based care 
model—Arizona and Utah, 2012–2014. MMWR. Morbidity and 
Mortality Weekly Report, 63(18), 393–398.

	24.	 National Academies of Sciences Engineering and Medicine. 
(2017). A National Strategy for the Elimination of Hepatitis B 
and C: Phase Two Report. (G. J. Buckley & B. L. Strom, Eds.). 
Washington, DC: The National Academies Press. https​://doi.
org/10.17226​/24731​

	25.	 Nix, M., McNamara, P., Genevro, J., Vargas, N., Mistry, K., 
Fournier, A., et  al. (2018). Learning collaboratives: Insights 
and a new taxonomy from AHRQ’s two decades of experience. 
Health Affairs, 37(2), 205–212. https​://doi.org/10.1377/hltha​
ff.2017.1144.

	26.	 Rattay, T., Dumont, I. P., Heinzow, H. S., & Hutton, D. W. (2017). 
Cost-effectiveness of access expansion to treatment of hepatitis 
C virus infection through primary care providers. Gastroenter-
ology, 153(6), 1531–1543.e2. https​://doi.org/10.1053/j.gastr​
o.2017.10.016.

	27.	 Rogal, S. S., McCarthy, R., Reid, A., Rodriguez, K. L., Calgaro, 
L., Patel, K., et al. (2017). Primary care and hepatology provider-
perceived barriers to and facilitators of hepatitis C treatment can‑
didacy and adherence. Digestive Diseases and Sciences, 62(8), 
1933–1943. https​://doi.org/10.1007/s1062​0-017-4608-9.

	28.	 Simmons, B., Saleem, J., Heath, K., Cooke, G. S., & Hill, A. 
(2015). Long-term treatment outcomes of patients infected with 
hepatitis C virus: A systematic review and meta-analysis of the 
survival benefit of achieving a sustained virological response. 

Clinical Infectious Diseases, 61(5), 730–740. https​://doi.
org/10.1093/cid/civ39​6.

	29.	 Sokol, R., Early, J., Barner, A., Gottfried, S., Gumpert, R., Liba‑
ridian, L., et al. (2017). Implementation of a multidisciplinary, 
team-based model to treat chronic hepatitis C in the primary care 
setting: Lessons learned. Healthcare, 6(3), 205–209. https​://doi.
org/10.1016/j.hjdsi​.2017.09.005.

	30.	 Thomas, D. L., & Seeff, L. B. (2005). Natural history of hepa‑
titis C. Clinics in Liver Disease, 9(3), 383–398. https​://doi.
org/10.1016/j.cld.2005.05.003.

	31.	 Thomson, M., Konerman, M. A., Choxi, H., & Lok, A. S. F. 
(2016). Primary care physician perspectives on hepatitis C man‑
agement in the era of direct-acting antiviral therapy. Digestive Dis-
eases and Sciences, 61(12), 3460–3468. https​://doi.org/10.1007/
s1062​0-016-4097-2.

	32.	 US Department of Health and Human Services. (n.d.). National 
Viral Hepatitis Action Plan 2017–2020. Retrieved from https​://
www.hhs.gov/sites​/defau​lt/files​/Natio​nal Viral Hepatitis Action 
Plan 2017–2020.pdf

	33.	 Westbrook, R. H., & Dusheiko, G. (2014). Natural history of hepa‑
titis C. Journal of Hepatology, 61(1 Suppl), S58–68. https​://doi.
org/10.1016/j.jhep.2014.07.012.

	34.	 World Health Organization. (2016). Combating hepatitis B and C 
to reach elimination by 2030: Advocacy brief. Geneva. Retrieved 
from https​://apps.who.int/iris/bitst​ream/handl​e/10665​/20645​3/
WHO_HIV_2016.04_eng.pdf;jsess​ionid​=1E484​0565C​D3E6D​
78E7B​423A0​E2FA3​F9?seque​nce=1

	35.	 Zhu, G.-Q., Zou, Z.-L., Zheng, J.-N., Chen, D.-Z., Zou, T.-T., Shi, 
K.-Q., et al. (2016). Systematic review and network meta-analysis 
of randomized controlled trials: Comparative effectiveness and 
safety of direct-acting antiviral agents for treatment-naive hepatitis 
C genotype 1. Medicine, 95(9), e3004. https​://doi.org/10.1097/
MD.00000​00000​00300​4.

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

https://doi.org/10.1002/jmv.24668
https://doi.org/10.1002/jmv.24668
https://doi.org/10.1055/s-2005-864782
https://doi.org/10.17226/24731
https://doi.org/10.17226/24731
https://doi.org/10.1377/hlthaff.2017.1144
https://doi.org/10.1377/hlthaff.2017.1144
https://doi.org/10.1053/j.gastro.2017.10.016
https://doi.org/10.1053/j.gastro.2017.10.016
https://doi.org/10.1007/s10620-017-4608-9
https://doi.org/10.1093/cid/civ396
https://doi.org/10.1093/cid/civ396
https://doi.org/10.1016/j.hjdsi.2017.09.005
https://doi.org/10.1016/j.hjdsi.2017.09.005
https://doi.org/10.1016/j.cld.2005.05.003
https://doi.org/10.1016/j.cld.2005.05.003
https://doi.org/10.1007/s10620-016-4097-2
https://doi.org/10.1007/s10620-016-4097-2
https://www.hhs.gov/sites/default/files/National
https://www.hhs.gov/sites/default/files/National
https://doi.org/10.1016/j.jhep.2014.07.012
https://doi.org/10.1016/j.jhep.2014.07.012
https://apps.who.int/iris/bitstream/handle/10665/206453/WHO_HIV_2016.04_eng.pdf;jsessionid=1E4840565CD3E6D78E7B423A0E2FA3F9?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/206453/WHO_HIV_2016.04_eng.pdf;jsessionid=1E4840565CD3E6D78E7B423A0E2FA3F9?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/206453/WHO_HIV_2016.04_eng.pdf;jsessionid=1E4840565CD3E6D78E7B423A0E2FA3F9?sequence=1
https://doi.org/10.1097/MD.0000000000003004
https://doi.org/10.1097/MD.0000000000003004

	Knowledge, Attitudes, and Behaviors Related to Hepatitis C Screening and Treatment among Health Care Providers in Washington, DC
	Abstract
	Introduction
	Methods
	Survey
	Inclusion Criteria
	Recruitment
	Data Collection
	Outcomes
	Covariates
	Statistical Methods
	Human Subjects Protections

	Results
	Discussion
	Acknowledgements 
	References




