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Abstract
Despite ambitious goals to eliminate hepatitis C virus (HCV) in the United States by 2030, the majority of those infected 
are not aware of their diagnosis, and only a small minority have been cured. A lack of knowledge regarding risk factors 
and treatment may contribute to low cure rates. We aimed to evaluate HCV knowledge and the association of risk factor 
knowledge with HCV incidence. In fall 2017, a survey regarding HCV knowledge was disseminated through social media, 
web link, and in person throughout the state of Virginia. The survey was completed by 613 individuals. Residents of high-
incidence counties identified fewer risk factors (5.6 vs 6.1 of 9, p = 0.04), a difference that remained significant when con-
trolling for education and age (p = 0.03). Fewer participants in the high-incidence group recognized snorting drugs to be a 
risk factor (25% vs 36%, p = 0.01). Only 38% of all respondents correctly identified HCV to be curable. Knowledge of HCV 
risk factors is lower in high incidence regions. These results identify a critical knowledge gap in the general population at a 
time of ongoing HCV transmission. Public health interventions must target these gaps in high-incidence regions as part of 
comprehensive disease prevention programs.
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Introduction

In the United States, only 50% of the estimated 3.5 million 
people infected with hepatitis C virus (HCV) know of their 
diagnosis [4]. Those who are unaware of their status cannot 
seek out hepatitis C care or curative treatment and remain 
at risk for complications such as cirrhosis, liver cancer, and 
need for liver transplantation. Whereas the majority of those 
infected are “baby boomers” born between 1945 and 1965, 
the opioid epidemic has led to a rise in hepatitis C associ-
ated with intravenous drug use, particularly among young 
non-urban people in regions such as Appalachia [14, 20].

Knowledge of hepatitis C has been shown to be limited 
among the general population and in high risk populations 
[3, 9, 10, 15, 16], though knowledge is greater in those with 

more education [5, 11, 13, 15, 16], those who are white [4, 
7], and women [15, 16]. Given the concerning rise in hepati-
tis C infections associated with the opioid epidemic, and the 
limited progress in diagnosing and treating those infected, 
we aimed to determine whether living in a region with high 
hepatitis C incidence impacted knowledge of hepatitis C risk 
factors and treatment among the general population.

Methods

Study Design

We undertook a convenience sampling of adults in the 
state of Virginia between August and December 2017. This 
research study was reviewed and determined to be non-
human subjects research by the University of Virginia Social 
and Behavioral Sciences institutional review board. In order 
to reach Virginians from across the state, multiple methods 
of survey dissemination were used including through social 
media, a web link, and in person at community events. Basic 
demographic information, including residence location, 
age group, and education level was collected. Participants 
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completed knowledge questions regarding hepatitis C risk 
factors and treatment.

Those participants who provided a city or county resi-
dence location within the state of Virginia were assigned to 
high and low incidence groups. The high incidence group 
was defined to have an incidence of 150 cases per 100,000 
population or greater based on 2016 data from the Virginia 
Department of Health [17].

Statistical Analysis

For statistical analysis, the proportion of participants cor-
rectly identifying each risk factor was compared using 
chi square with Fisher’s exact, based on the number of 
responses. The number of risks identified, a continuous 
variable, was analyzed using Mann–Whitney test given non-
normality. Multivariate logistic regression was performed to 
adjust risk factor identification by age group and education 
level. Statistical analyses were performed with Stata 15.0 
(StataCorp LLC, College Station, TX).

Results

The survey was completed by 613 participants, of whom, 
407 (66%) accessed the survey through social media, 134 
(22%) through the web link, and 72 (12%) in person. Par-
ticipants varied in age and education (Table 1). Ninety-nine 
percent of participants had heard of hepatitis C, most com-
monly through television (57%). Hepatitis C was correctly 
identified to be curable by 229 (37%) participants.

Among the 499 participants for whom county level resi-
dence was provided, 225 (45%) live in an area with high 
hepatitis C incidence. The high incidence group identified 
a mean of 5.6 risk factors, significantly lower than the 6.1 
risk factors identified in the low incidence group (p = 0.03). 
The most commonly identified risk factor was injection drug 
use and the least commonly identified risk factor was snort-
ing drugs (Fig. 1). The proportion of participants correctly 
identifying a risk factor was lower in the high incidence 
group for all nine risk factors included in the study. The dif-
ference was significantly lower in the identification of tattoos 
or piercings and snorting drugs as risk factors (77% vs 87%, 
p = 0.004 and 25% vs 36%, p = 0.01). In a multivariate logis-
tic regression model adjusted for age and education level, 
living in a high incidence region was associated with lower 
odds of identifying at least 6 of 9 risk factors (OR 0.66, 95% 
CI 0.46–0.96, p = 0.03).

In the high incidence group, 102 of 225 people (45%) 
identified hepatitis C to be curable, significantly higher than 
the 88 of 274 (32%) in the low incidence group (p = 0.002). 
Those in the high incidence group were also more likely to 

Table 1   Characteristics and responses of participants completing a 
survey regarding hepatitis C knowledge and risk factors in 2017

GED general education diploma
a Determination of rurality and hepatitis C incidence required resi-
dence information at the county level or smaller within the state of 
Virginia, provided by N = 499 participants. Other responses included 
“Virginia” (52), “USA” (2), and another state (59)
b Participants could select multiple responses
c “Other” write in responses were work (83), medical professional 
(43), family members (9), magazine/newspaper (7), and Pamela 
Anderson (3)
*Statistically significant differences, p = 0.004 for tattoos/piercings 
and p = 0.01 for snorting drugs

N %

Participant characteristics
 Survey source
  In person 134 22
  Social media 407 66
  Web link 72 12

 Age range (years)
  18–29 142 23
  30–39 95 15
  40–49 127 21
  50–59 155 25
  60+ 89 15
  Missing 5 1

 Education level
  Some high school 4 1
  High school diploma/GED 62 10
  Some college 118 19
  Undergraduate degree 230 38
  Graduate degree 144 23
  Professional degree 52 8
  Missing 3 0.4

 Residencea

  Rural 238 48
  Urban 261 52

 Hepatitis C incidence in home countyb

  Low (< 150 cases/100,000 population) 274 55
  High (≥ 150 cases/100,000 population) 225 45

Survey responses
 Response to “Where have you heard of hepatitis 

C?”b

  Television 350 57
  School 305 50
  Online 279 46
  I have/someone I know has hepatitis C 135 22
  Brochure 111 18
  I have not heard of hepatitis C 5 1
  Otherc 145 24

 Response to “Is hepatitis C curable?”
  Yes 229 37
  No 233 38
  I do not know 151 25
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correctly identify treatment to consist of 12 weeks of pills 
(75 of 225, 33% vs 62 of 274, 23%, p = 0.008).

Discussion

Overall knowledge of hepatitis C among the general popu-
lation surveyed is limited. Those living in high incidence 
regions identified fewer hepatitis C risk factors than those 
in low incidence regions. As injection drug use is the pri-
mary risk factor for new cases of hepatitis C in this region 
[18], it is encouraging that most participants identified this 
to be a risk factor in accordance with prior studies [9, 16]. 
Unfortunately, only a few participants were able to identify 
that snorting drugs, a form of non-injection drug use, places 
individuals at risk for intranasal transmission of hepatitis 
C [1]. “Baby boomers” born between 1945 and 1965 have 
been targeted for diagnosis with one-time screening recom-
mended for all people in this age group. Despite the recom-
mendation for widespread screening, only 51–58% of our 
participants identified this group to be at risk. While those 
in high incidence regions were more likely to know hepatitis 
C can be cured, only a minority in each group answered this 
question correctly. Our findings are similar to the 22–35% 
of people in earlier studies who knew that hepatitis C is 
curable [8, 9].

Among people living with hepatitis C, knowledge 
impacts their care. Those with higher knowledge are more 
likely to discuss hepatitis C management with their medi-
cal provider [8] and more likely to be willing to accept 
treatment [2, 7, 19]. Hepatitis C education campaigns 
can improve knowledge [9, 13], and a formal hepatitis 

C education program can shorten time to treatment and 
improve virologic response [6]. In a screening program 
focused on people who use drugs in rural Appalachia, a 
portion of which includes Virginia, only 8% received treat-
ment after testing positive for hepatitis C [12], demonstrat-
ing a significant need for improvement in linkage to care 
and treatment. Given the limited knowledge within our 
cohort, there is room for improvement through educational 
campaigns.

The use of convenience sampling is a limitation of 
the survey. Lack of county-level residence information 
restricted the number of participants included in our pri-
mary analysis. To maintain brevity and ensure completion 
of the survey, survey questions regarding an individual’s 
hepatitis C risk were not included, and therefore partici-
pants have been grouped by their population-level risk 
rather than their individual-level risk.

In the midst of an ongoing opioid and hepatitis C 
epidemic, public health efforts must address the limited 
knowledge of risk factors for hepatitis C, as this may 
impact prevention of new cases. To encourage treatment 
of those already infected, there is a role for educational 
campaigns promoting knowledge of risk factors and pos-
sibility of cure, especially in high incidence regions.
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Fig. 1   Hepatitis C risk factor identification among survey participants from Virginia, United States, 2017. HCV hepatitis C virus, MSM men who 
have sex with men
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