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Abstract
Background  Hepatitis C virus (HCV) continues to cause significant morbidity and mortality within the US, and 
disproportionately impacts those involved with the criminal justice system. Despite this, knowledge and attitudes 
regarding HCV treatment among adults on probation have not been well studied. We conducted a cross-sectional 
survey of adults on probation accessing on-site HCV testing and linkage services at the adult probation department 
in Denver, Colorado. The survey assessed general knowledge of HCV and HCV treatment, as well as attitudes 
surrounding HCV treatment that might reflect medical mistrust. We used bivariate and multivariable logistic 
regression to identify factors associated with previous HCV testing, previous HCV treatment, and HCV antibody 
positivity at the time the survey was conducted.

Results  A total of 402 participants completed all or a portion of the survey. 69% of the participants were cis-gender 
men; 29% were white, 27% were Black, and 30% were Hispanic/Latinx. Fewer than half of participants correctly 
identified that HCV infection is commonly asymptomatic (46%), that there is currently no vaccine that prevents HCV 
(19%), and that reinfection after treatment is possible (47%). Very few participants felt that side-effects (9%) or cost of 
treatment (10%) were barriers to care. Many participants believed that racial disparities exist in the treatment of HCV 
(59%). The belief that people who use substances are treated inequitably by health care providers was also commonly 
reported (35% of participants). Self-reported injection drug use and higher HCV-related knowledge were positively 
associated with previous testing for HCV. Higher HCV-related knowledge was positively associated with HCV antibody 
positivity at the time of survey completion, though the magnitude of the association was small.

Conclusion  Interventions are needed to increase knowledge of HCV, to improve access to HCV testing and 
treatment, and to reduce bias associated with HCV and substance use within the probation population.
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Background
An estimated 2.4 million adults in the US were living with 
hepatitis C virus (HCV) infection in 2013–2016 (Hof-
meister et al., 2019). The incidence of acute HCV infec-
tion (infection that is believed to have occurred within 
the previous 24 weeks) has been climbing since at least 
2013 (Centers for Disease Control and Prevention, 2021) 
in association with the opioid epidemic and injection 
drug use in the US (Zibbell et al., 2018). Recent data from 
the CDC (2021) suggest that the prevalence of chronic 
HCV infection (infection that persists beyond 24 weeks 
from the time of infection) may be declining, likely due 
in part to the increasing availability of highly effective 
direct-acting antiviral medications for the treatment of 
HCV infection. Despite this, there remain significant bar-
riers to treatment. One recent estimate of the HCV care 
continuum in the US suggests that only 52% of all those 
living with HCV were aware of their diagnosis and only 
37% had received curative treatment (Chhatwal et al., 
2019). Additionally, there remain significant disparities 
in treatment among subpopulations in the US. Among 
incarcerated people, for example, it was estimated that 
only 36% were aware of their diagnosis and only 4% had 
received curative treatment (Chhatwal et al., 2019).

Previous work has demonstrated that those who are 
uninsured or with public insurance, racial and ethnic 
minorities, and those who use drugs or alcohol are less 
likely to receive treatment for HCV (Nguyen et al., 2017; 
Sims et al., 2017; Wong et al., 2018; Zuckerman et al., 
2018). Knowledge of HCV and attitudes surrounding 
HCV screening and treatment also may create barriers to 
receiving care. Surveys suggest that those with risk fac-
tors for HCV may not be screened because they do not 
believe they are at-risk, do not know where to receive 
screening, are worried about the cost of screening, or fear 
judgment from providers about behaviors that increase 
their risk (Barocas et al., 2014; Grannan, 2017; Jordan et 
al., 2013). Those with a known diagnosis of HCV may not 
receive treatment because they do not know that quick 
and effective treatment exists, do not recognize HCV as 
a serious health problem, do not know where or how to 
access treatment, are concerned about balancing com-
peting priorities, or experience shame or guilt surround-
ing their diagnosis (Chen et al., 2013; Jessop et al., 2019; 
Jordan et al., 2013; Mittal et al., 2019; Nápoles et al., 2019; 
Skeer et al., 2018).

The prevalence of HCV infection is higher among 
those who are incarcerated, and particularly among 
incarcerated individuals with a history of intravenous 
drug use (Larney et al., 2013). However, those in prison 
or jail make up only 34% of the total US correctional 
population (Bureau of Justice Statistics, 2021). The larg-
est subset of the US correctional population consists of 
those sentenced to probation (Bureau of Justice Statistics, 

2021), where individuals are supervised in the commu-
nity instead of being confined to prison or jail. Despite 
this, the epidemiology of HCV infection, the HCV care 
continuum, and knowledge and attitudes surrounding 
screening and treatment have not been well character-
ized in the adult probation population.

We partnered with the adult probation department in 
Denver, Colorado to better understand the landscape of 
HCV among those on probation. We conducted a retro-
spective study of a cohort of adult probation clients over 
a 25-month period to better characterize HCV preva-
lence and the HCV care continuum within this popula-
tion (Kamis, Wyles, Minturn, Scott, McEwen, Hurley, 
Prendergast, Gunter & Rowan, 2022). We also trialed a 
voluntary HCV testing and care navigation program on-
site at the probation department to determine if we could 
improve access to HCV testing and treatment among 
those on probation (Kamis, Wyles, Minturn, Scott, McE-
wen, Hurley, Prendergast & Rowan, 2022). Those who 
participated in the HCV testing and care navigation 
program were also asked to complete a survey to exam-
ine HCV-related knowledge and attitudes surrounding 
HCV testing and treatment. The results of this survey are 
described here.

Methods
We offered on-site HCV testing and linkage-to-care 
services at the adult probation department in Denver, 
Colorado, U.S.A. Prior to testing, those interested in par-
ticipating were asked to complete a short, self-adminis-
tered survey that included demographic information, 
previous experience with HCV testing or treatment, and 
questions that assessed knowledge of and attitudes sur-
rounding HCV testing and treatment.

Setting
Denver Adult Probation provides supervision and related 
services to all adults sentenced to felony probation within 
the jurisdiction of the District Court of the State of Col-
orado’s 2nd Judicial District. They serve 4,500 to 5,000 
clients in programs that have been designed to meet the 
client’s specific needs.

The Public Health Institute at Denver Health is a 
department within the Denver Health and Hospital 
Authority (henceforth referred to as Denver Health), an 
integrated public safety-net healthcare institution. The 
Denver Public Health Outreach Team performed study 
enrollment, survey collection, and HIV/HCV testing in 
a confidential area within the Denver Adult Probation 
building.

Study population
All individuals aged 18 years or older engaged with one 
of the programs housed in the adult probation building 
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were eligible to receive on-site HCV testing and care 
navigation services and were also eligible to complete the 
self-administered survey. The probation building housed 
pre-trial services and drug court in addition to the adult 
probation department, and individuals engaged with one 
of these programs were also eligible for inclusion. Those 
who reported at the time of enrollment that they were 
already engaged in HCV care were excluded.

All recruitment activities occurred on-site within the 
probation building. Flyer advertisements, word-of-mouth 
recruitment by probation staff, and verbal recruitment by 
testing staff were used to identify interested participants. 
All participants received a $25.00 pre-paid gift card in 
exchange for participation. Potential participants who 
declined to participate in the survey were still eligible for 
HCV testing and care navigation services free of charge.

The survey was administered on-site at the probation 
building prior to HCV testing. Participants completed 
the survey on tablets using a secure, HIPAA-compliant, 
web-based application called REDCap (Research Elec-
tronic Data Capture) (Harris et al., 2009). Research staff 
were present to assist with questions or any technical dif-
ficulties. All questions on the survey were optional.

Measures
Participant demographics, previous HCV testing and 
treatment, and HCV risk factors
Participants were asked to report age, gender identity, sex 
assigned at birth, sexual orientation, race, ethnicity, high-
est level of education achieved, and type of health insur-
ance. They also reported if they had ever been tested for 
HCV in the past and, if known, the results of their most 
recent previous HCV test. Those who had not been previ-
ously tested were asked to report why they had not been 
tested. Participants who reported a previous positive 
HCV test were asked to report any previous treatment, 
what type of treatment they received, and if treatment 
was completed. Those with a previous positive HCV 
test who did not receive treatment were asked to report 
why treatment was not started. Participants were asked 
to respond to one question about use of heroin, crack, 
cocaine, or methamphetamine within the past 12 months 
(including injection use, non-injection use, or both) and 
one question about condomless sexual intercourse within 
the past 12 months.

HCV-related knowledge and attitudes
Participants were asked to respond to five true/false 
questions and six Likert-scale items to assess HCV-
related knowledge. They were asked to respond to five 
additional Likert-scale items to assess attitudes related to 
HCV testing/treatment and medical mistrust. The spe-
cific questions that participants were asked can be found 
in Table  1. These questions were developed and have 

been previously validated for assessing HCV knowledge 
and mistrust among those with HIV co-infection and 
for assessing mistrust of medical care in general (Alli-
son et al., 2023; Bogart et al., 2011, 2021; LaVeist et al., 
2000; Meyer et al., 2015). Response options for all true/
false items were true, false, and don’t know/not sure. 
Responses to these items were converted to a numeric 
value of 1 for a correct response and 0 for an incorrect 
response. Responses of don’t know/not sure were con-
sidered incorrect. Response options for the Likert-scale 
items were disagree strongly, disagree somewhat, don’t 
know/not sure, agree somewhat, and agree strongly. 
Responses to these items were assigned a numeric value 
with a range of 1 through 5, with 1 representing disagree 
strongly, 3 representing don’t know/not sure, and 5 repre-
senting agree strongly.

Data protection
All data were password protected and stored on secure 
Denver Health servers accessible only to authorized 
members of the study team.

Statistical analysis
Participant demographics were summarized using 
median and interquartile range or counts and percent-
ages, as appropriate. Responses to true/false items were 
summarized by the number and percentage of correct 
responses. Responses to knowledge and attitude items 
assessed with a Likert scale were summarized using the 
median and interquartile range of the numeric scores for 
each item (1 = disagree strongly, 3 = don’t know/not sure, 
and 5 = agree strongly) as well as the number and percent-
age of those who reported agreement (agree somewhat or 
agree strongly) with the item.

HCV knowledge and medical mistrust scores were cal-
culated from the true/false and Likert-scale responses 
for each participant. The numeric score for each Likert-
scale item was divided by 5 to allow for more even weight 
of these responses alongside the true/false items. The 1 
through 5 scale for some Likert items (those indicated in 
Table  1) was reversed so that higher scores consistently 
represented a greater degree of medical mistrust. The 
HCV knowledge score was calculated by summing the 
numeric values of responses to each true/false item and 
the knowledge-related Likert items. The medical mistrust 
score was calculated by summing the numeric values of 
each mistrust-related Likert item.

Bivariable and multivariable logistic regressions were 
separately performed for three outcomes: (1) self-report 
of previous HCV testing, (2) self-report of previously 
being offered treatment for HCV, and (3) positive HCV 
antibody test. The calculated HCV knowledge and medi-
cal mistrust scores were not included in the multivariable 
analysis because of significant interaction between these 
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two predictors (Spearman’s ⍴ = -0.31) and between either 
knowledge or mistrust score and many other predictors 
in the model. All regressions were performed in R version 
4.1.3 (R Foundation for Statistical Computing, Vienna, 
Austria). Prior to performing regression, incomplete 
responses were resolved by multiple imputation using the 
MICE package in R with 5 iterations as described by van 
Buuren and Groothuis-Oudshoorn (2011).

Previous studies have documented significant racial 
disparities in HCV testing or treatment and have sug-
gested that medical mistrust contributes to this dispar-
ity (Bogart et al., 2021; Nguyen et al., 2017; Wong et al., 
2018). Therefore, the interaction of HCV-related knowl-
edge or medical mistrust on the relationship between 
race/ethnicity and self-report of previous testing in our 
study was further examined. Differences in knowledge 
and medical mistrust scores among white and non-
white participants were assessed using Mann-Whitney 
tests. The roles of knowledge and mistrust were further 

explored with mediation analyses using the mediation 
package in R (Tingley et al., 2014) with nonparametric 
bootstrapping and 999 simulations.

Ethics approval and consent to participate
This study was approved by the Colorado Multiple Insti-
tutional Review Board. Signed informed consent was 
obtained from all study enrollees. Consent emphasized 
that participation in the study would not affect partici-
pants’ legal proceedings and that information collected 
during this study would not be shared with anyone asso-
ciated with their legal proceedings.

Results
A total of 417 individuals enrolled in the study; 402 com-
pleted all or part of the survey. Each item on the survey 
was voluntary, therefore the number of responses to 
each survey item varies. Table  2 summarizes sociode-
mographic characteristics of survey participants. Most 
participants were male (69%) and had public insurance 
(86%). Just less than half of participants (44%) reported 
any type of drug use within the preceding 12 months, and 
19% reported using injection drugs in this same period. 
Most participants were probation clients (87%); the 
remaining 13% of participants were participating in one 
of the other programs housed in the probation building 
(pre-trial services or drug court).

HCV-related knowledge and medical mistrust
Table  1 summarizes responses to questions related to 
knowledge of HCV and medical mistrust. Most par-
ticipants correctly identified that there are medica-
tions available to cure HCV (67%) and that HCV can 
cause liver damage (74%). Most participants also agreed 
that taking medication for HCV will keep people with 
HCV healthier longer (median score = 4; 25th percen-
tile = 3; 75th percentile = 5). The greatest degree of medi-
cal mistrust seemed to be related to substance use, with 
participants tending to agree that people who use sub-
stances have been treated unfairly by healthcare provid-
ers because of their substance use (median score = 3; 25th 
percentile = 3; 75th percentile = 4).

Odds of prior testing, prior treatment, and HCV antibody 
positivity
Three hundred ninety-two participants responded when 
asked if they had received previous HCV testing. Among 
those, 53 (14%) provided incomplete responses to other 
survey items that were resolved by multiple imputa-
tion prior to performing the bivariate and multivariable 
regressions. Repeating the regressions with removal 
of the incomplete records did not significantly alter the 
associations that were identified. One hundred seventy-
eight (45% of those who responded) reported having 

Table 2  Sociodemographic characteristics of Survey participants
Characteristic Mdn (IQR) 

or n (%)
Age (n = 382) 38 (19)
Gender (n = 391)
  Cisgender male 269 (68.8%)
  Cisgender female 118 (30.2%)
  Other a 4 (1.0%)
Race/Ethnicity (n = 391)
  White, non-Hispanic 115 (29.4%)
  Black or African American, non-Hispanic 106 (27.1%)
  Hispanic/Latinx, all races 119 (30.4%)
  Multiracial, other 51 (13.0%)
Sexual orientation (n = 387)
  Heterosexual 329 (85.0%)
  Gay or Lesbian 21 (5.4%)
  Bisexual 35 (9.0%)
  Other 2 (0.5%)
Health coverage (n = 390)
  Self-pay 19 (4.9%)
  Public b 335 (85.9%)
  Private or employer-sponsored 16 (4.1%)
  Other 20 (5.1%)
Attended college (n = 385) 178 (46.2%)
Self-reported drug use within the past 12 months 
(n = 384) c

  None 217 (56.5%)
  Injection 54 (14.1%)
  Non-Injection 94 (24.5%)
  Both 19 (4.9%)
Note. N = 402. Survey participants had the option to skip any question; therefore, 
total number of responses varies among items.
a Includes transgender male/female, genderqueer, or “Other”.
b Includes Medicaid, Medicare, CHAMPUS, Tricare, VA, or any other military-
sponsored coverage.
c Includes heroin, cocaine, or methamphetamine.
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received previous HCV testing. Table 3 summarizes fac-
tors associated with previous HCV testing.

Self-report of recent injection drug use was strongly 
and positively associated with prior HCV screening in 
both the bivariate (OR = 2.58, 95% CI [1.39, 4.78]) and 
multivariable (OR = 2.65, 95% CI [1.33, 5.29]) analyses. 
There was also a small positive association with higher 
HCV-related knowledge scores and prior HCV testing 
(bivariate OR = 1.34, 95% CI [1.19, 1.51]). There was no 
significant interaction between the HCV-related medical 
mistrust score and report of prior HCV testing.

Forty-two participants reported previous positive HCV 
testing and should have been eligible for treatment prior 
to enrollment. Among these, 10 (24%) reported having 
been previously offered HCV treatment, and only 3 of 
these reported having received at least some HCV treat-
ment in the past. When logistic regressions were repeated 
with this subset of 42 participants using the same pre-
dictors listed in Table 3 for the outcome of having been 

offered previous HCV treatment, there were no relation-
ships that met or approached statistical significance.

Four hundred one participants who completed the sur-
vey chose to undergo HCV testing at the time of survey 
completion. HCV antibody positivity following on-site 
testing was also examined as an outcome. Forty-nine 
(12%) of survey participants who underwent testing had 
a positive HCV antibody result. Relationships between 
sociodemographic characteristics and antibody positiv-
ity among all who received on-site testing are described 
separately (Kamis, Wyles, Minturn, Scott, McEwen, Hur-
ley, Prendergast & Rowan, 2022). The analysis of survey 
responses described here identified a small positive asso-
ciation with higher HCV-related knowledge scores and 
antibody positivity (OR = 1.12, 95% CI [1.00, 1.25]). There 
was no significant association between HCV-related 
medical mistrust score and antibody positivity.

Table 3  Odds of prior HCV testing among Survey participants by Sociodemographic Characteristic
Characteristic Bivariate Regression Multivariable Regression

OR 95% CI p OR 95% CI p
Age 1.01 [1.00, 1.03] 0.11 1.01 [0.99, 1.03] 0.33
Gender
  Cisgender male
  Cisgender female 0.72 [0.47, 1.13] 0.15 0.62 [0.38, 1.01] 0.05
  Other a 3.31 [0.34, 32.5] 0.30 1.78 [0.14, 22.5] 0.65
Race/Ethnicity
  White, non-Hispanic
  Black or African American, non-Hispanic 0.76 [0.45, 1.29] 0.31 1.09 [0.60, 1.99] 0.78
  Hispanic/Latinx, all races 0.58 [0.34, 0.97] 0.04 0.78 [0.43, 1.39] 0.39
  Multiracial, other 0.42 [0.21, 0.84] 0.01 0.57 [0.27, 1.21] 0.14
Sexual Orientation
  Heterosexual
  Gay or Lesbian 0.73 [0.30, 1.82] 0.50 0.73 [0.28, 1.91] 0.52
  Bisexual 0.95 [0.47, 1.92] 0.89 1.02 [0.46, 2.25] 0.96
Health Coverage
  Self-pay
  Public b 1.91 [0.70, 5.15] 0.20 1.53 [0.52, 4.53] 0.44
  Private, employer-sponsored 2.22 [0.56, 8.84] 0.26 1.84 [0.44, 7.72] 0.40
  Other 1.91 [0.70, 5.15] 0.20 1.53 [0.52, 4.53] 0.44
Attended college 1.39 [0.92, 2.09] 0.11 1.41 [0.90, 2.19] 0.13
Self-reported drug use in the past 12 months c

  None
  Injection 2.58 [1.39, 4.78] < 0.01 2.65 [1.33, 5.29] 0.01
  Non-injection 1.04 [0.64, 1.70] 0.87 1.01 [0.60, 1.70] 0.98
  Both 1.88 [0.72, 4.88] 0.19 1.87 [0.69, 5.06] 0.22
HCV-related knowledge score d 1.34 [1.19, 1.51] < 0.01
HCV-related medical mistrust score d 0.90 [0.69, 1.17] 0.43
Note. N = 392.
a Includes transgender male/female, genderqueer, and “Other”
b Includes Medicaid, Medicare, CHAMPUS, Tricare, VA, or any other military-sponsored coverage
c Inclines heroin, cocaine, or methamphetamine
d Excluded from multivariable analysis due to significant interaction with other predictors
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Intersection of race and ethnicity with knowledge and 
mistrust
Further examination of the relationship between race 
and ethnicity and HCV-related knowledge and medical 
mistrust for the outcome of prior HCV testing revealed 
a small but statistically significant difference in HCV-
related knowledge scores between white participants 
and those who identified with racial or ethnic minori-
tized groups (mean score 7.4 for white participants, 6.6 
for those who identified with racial or ethnic minoritized 
groups, p < 0.01). Participants who identified with racial 
and ethnic minoritized groups also averaged slightly 
higher medical mistrust scores (3.0 vs. 2.8 for white 
participants), but not to an extent that reached statisti-
cal significance (p = 0.19). Mediation analysis revealed 
a very small but statistically significant mediating effect 
of HCV-related knowledge on the relationship between 
race and ethnicity and prior HCV testing (OR for aver-
age causal mediation effects = 0.96, 95% CI [0.92, 0.99]; 
OR for average direct effects = 0.93, 95% CI [0.83, 1.04]; 
OR for total effect = 0.90, 95% CI [0.79, 1.00]). Mediation 
analysis failed to reveal a significant mediating effect of 
medical mistrust on the relationship between race and 
ethnicity and previous testing.

Discussion
Our study demonstrates that many of the same gaps in 
knowledge and trust related to HCV treatment present in 
other populations at risk for HCV are also present among 
adult probationers. Though there is some evidence of a 
shift toward greater knowledge and more positive atti-
tudes toward HCV testing and treatment, continuing to 
look for ways to educate and engage adult probation cli-
ents in testing and treatment for HCV should be a prior-
ity for practitioners, public health professionals, and law 
enforcement professionals.

HCV-related knowledge
Participants in our study demonstrated poor knowledge 
of some aspects of HCV infection and treatment. Many 
participants were not aware that there is currently not a 
vaccine to prevent HCV infection, that HCV infection is 
commonly asymptomatic, or that reinfection with HCV 
is possible after successful treatment. These knowledge 
gaps are similar to those identified in studies of popula-
tions with known HCV infection (Allison et al., 2023; 
Chen et al., 2013; Nápoles et al., 2019), those at higher 
risk for infection due to substance use disorders (Jessop 
et al., 2019; Jordan et al., 2013; Mittal et al., 2019; Skeer 
et al., 2018), those with HIV (Bogart et al., 2011), and 
those attending a Federally Qualified Health Center in a 
medically underserved neighborhood (Grannan, 2017). 
This suggests that gaps in HCV knowledge persist both 
within at-risk populations and among the general public. 

Educating probation officials about the importance of 
HCV testing and treatment, providing educational mate-
rials such as posters or pamphlets in probation facilities, 
and increasing availability of testing and care navigation 
services in probation facilities could improve knowledge 
and awareness of HCV among adult probation clients. 
Because probation clients live and work in the commu-
nity, knowledge gained in the probation setting could 
quickly and easily spread to the community at-large.

It is encouraging that perceived side-effects and cost 
of treatment were not identified as being prominent bar-
riers to treatment in our study. This is consistent with 
similar recent studies of those with HIV or HIV/HCV co-
infection (Allison et al., 2023; Bogart et al., 2021); how-
ever, uncertainty among participants (responses of don’t 
know or not sure) in our study and the other studies was 
common. It is also possible that those with HIV (who are 
already taking daily medication that has been historically 
associated with negative side-effects and high cost) may 
be more comfortable with side-effects and cost of medi-
cation in general.

It is also encouraging that many participants in our 
study agreed that HCV treatment is warranted even if 
symptoms are not present, and that treatment of HCV 
will keep infected people healthier longer. Previous work 
has suggested that low perceived benefit of treatment 
and competing priorities (such as need for food or safe 
shelter) are significant barriers to seeking HCV testing 
or treatment (Balsom et al., 2023; Nápoles et al., 2019). 
However, those who completed the survey in our study 
had already indicated a desire for testing and care navi-
gation services, so the opinions expressed in our survey 
may not represent the opinions of the larger probation 
population. There is compelling evidence to suggest that 
co-localization of HCV testing and treatment services 
with a syringe services program increases the likelihood 
of successful treatment (Eckhardt et al., 2022). Offer-
ing testing and care navigation services in the probation 
building, where participants were required to be for other 
purposes, may lessen the perceived burden of testing and 
treatment. On-site testing in the probation/parole setting 
has been described by others with encouraging uptake of 
testing; however, rates of off-site follow-up and treatment 
were low (Zaller et al., 2016). Rates of off-site follow-up 
and treatment after on-site testing in our own study were 
similarly low (Kamis, Wyles, Minturn, Scott, McEwen, 
Hurley, Prendergast & Rowan, 2022).

Increasing opportunities for testing and particularly for 
treatment in locations already frequented by those at-risk 
for HCV seems to be a promising approach to improve 
uptake of testing and treatment. This would likely 
require close partnership between probation depart-
ments and safety-net health systems to provide these ser-
vices in non-traditional settings. Much of the counseling 
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surrounding testing and treatment can be safely and 
effectively completed over the telephone or with secure 
videoconferencing. Providing time and space for pro-
bation clients to meet with a healthcare provider via a 
telehealth platform on-site at the probation department 
is one possibility that would allow co-location of testing 
and treatment services and could also be cost-effective 
and simple to implement. Further work is needed to 
determine the most effective implementation.

Attitudes toward testing and treatment
We are encouraged by the positive association between 
prior HCV screening and history of injection drug use. 
A similar relationship has been described between higher 
HCV-related knowledge and having received treatment 
for a substance use disorder among adults with HIV and 
HCV co-infection (Allison et al., 2023). This suggests 
that efforts to target screening to those at increased risk 
for HCV acquisition due to drug use may be effective. 
Despite this, many participants in our study still agreed 
that people who use drugs are treated inequitably by the 
healthcare system or that their concerns are not taken 
seriously by healthcare providers. Healthcare providers 
and their institutions need to work harder to communi-
cate in a more affirming way with people who use drugs 
and to reduce stigma associated with drug use and HCV 
infection.

Many participants in our study reported that race 
and ethnicity impact access to HCV treatment, consis-
tent with findings reported in other, similar studies (for 
example, Bogart et al., 2021; Nguyen et al., 2017; Sims et 
al., 2017; Wong et al., 2018). We also identified a small 
but significant mediating effect of race and ethnicity on 
HCV-related knowledge as a predictor of previous HCV 
testing. This suggests that educational and outreach 
interventions targeting those who identify with racial or 
ethnic minoritized groups remains important. Interven-
tions to encourage peer-peer support or education from 
peers may also be effective.

Limitations
Our study has several limitations. Participants were 
recruited by convenience and there was no systematic 
sampling of the population of interest. Survey participa-
tion was limited to adult probation clients who agreed 
to HCV testing at a single site. For these reasons, the 
associations we identified may not be generalizable to 
the broader US adult probation population. Interactions 
likely exist between HCV-related knowledge, medical 
mistrust, and choosing to participate in HCV screen-
ing that could bias the associations we identified. Many 
participants had been previously tested for HCV and 
likely received some HCV education during past testing 
sessions that influenced their knowledge of or attitude 

surrounding HCV testing and treatment prior to partici-
pation in this study. Finally, this study was designed to be 
exploratory. Further work is needed to confirm the asso-
ciations identified here or to establish causality within 
these associations.

Conclusions
Individuals on court-ordered probation represent a 
unique group disproportionately burdened by HCV 
infection. Public health and law enforcement efforts are 
needed to develop interventions that provide HCV edu-
cation and make accessing testing and treatment easier. 
Considering attitudes toward HCV and gaps in knowl-
edge among those on probation may help inform these 
efforts. Culturally appropriate efforts that highlight the 
asymptomatic nature of many HCV infections, the lack 
of a vaccine against HCV infection, and risk of HCV 
reinfection after completing treatment could be particu-
larly impactful among this population. Interventions that 
locate treatment services in areas frequented by those on 
probation may also be effective.

Acknowledgements
The authors would like to thank Scott Prendergast, Sherri Hufford, Erin Crites, 
and the rest of the Colorado Judicial Branch Division of Probation Services for 
their collaboration on this project.

Author contributions
KFK, HH, SJP, DLW, and SER were involved in the conception and design of the 
study. KFK, TS, SJP, DLW, and SER were involved in the implementation of the 
study. KFK and MSM contributed to data collection and analysis. MSM, KFK, 
DLW, and SER contributed to interpretation of the data. MSM and KFK wrote 
the first draft of the manuscript, and all authors reviewed and approved the 
final manuscript.

Funding
This study was supported by Gilead Sciences, Inc. (IN-US-342-4467). Gilead 
Sciences, Inc. had no role in the design of the study nor in the collection, 
analysis, and interpretation of data. Gilead Sciences, Inc. had no role in the 
writing of the manuscript.

Data availability
The datasets generated and/or analyzed during the current study are not 
publicly available because they contain protected health information; 
deidentified datasets are available from the corresponding author on 
reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the Colorado Multiple Institutional Review Board. 
Signed informed consent was obtained from all study enrollees. Consent 
emphasized that participation in the study would not affect participants’ legal 
proceedings and that information collected during this study would not be 
shared with anyone associated with their legal proceedings.

Consent for publication
Not applicable.

Competing interests
KFK, DLW, and SER received grant support from Gilead Sciences, Inc. for this 
study. All other authors declare no competing interests.

Received: 15 February 2024 / Accepted: 1 July 2024



Page 9 of 9Minturn et al. Health & Justice           (2024) 12:30 

References
Allison, W. E., Choi, A. N., Kawasaki, K., Desai, A., Tsevat, J., & Melhado, T. V. (2023). 

Hepatitis C Knowledge, attitudes, and perceptions among people with 
HIV in South Texas. Health Promotion Practice, 24(5), 973–981. https://doi.
org/10.1177/15248399231169924

Balsom, C. R., Farrell, A., & Kelly, D. V. (2023). Barriers and enablers to testing for hep-
atitis C virus infection in people who inject drugs - a scoping review of the 
qualitative evidence. Bmc Public Health, 23(1), 1038. https://doi.org/10.1186/
s12889-023-16017-8

Barocas, J. A., Brennan, M. B., Hull, S. J., Stokes, S., Fangman, J. J., & Westergaard, R. P. 
(2014). Barriers and facilitators of hepatitis C screening among people who 
inject drugs: A multi-city, mixed-methods study. Harm Reduction Journal, 
11(1). https://doi.org/10.1186/1477-7517-11-1

Bogart, L. M., Galvan, F. H., Wagner, G. J., & Klein, D. J. (2011). Longitudinal 
association of HIV conspiracy beliefs with sexual risk among black males 
living with HIV. AIDS and Behavior, 15, 1180–1186. https://doi.org/10.1007/
s10461-010-9796-7

Bogart, L. M., Towe, V. L., Storholm, E. D., Wagner, L., Weir, R., Woody, S., & Robilotto, 
S. (2021). Associations of HCV knowledge and medical mistrust with being 
screened for HCV and offered HCV treatment among people with HIV. Jour-
nal of Health Care for the Poor and Underserved, 32(2), 1019–1033. https://doi.
org/10.1353/hpu.2021.0077

Bureau of Justice Statistics (2021). Key statistics: Total correctional population. 
Retrieved 2021, January 22 from https://bjs.ojp.gov/data/key-statistics

Centers for Disease Control and Prevention (2021). 2019 viral hepatitis surveillance 
report. https://www.cdc.gov/hepatitis/statistics/SurveillanceRpts.htm

Chen, E. Y., North, C. S., Fatunde, O., Bernstein, I., Salari, S., Day, B., & Jain, M. K. (2013). 
Knowledge and attitudes about hepatitis C virus (HCV) infection and its treat-
ment in HCV mono-infected and HCV/HIV co-infected adults. Journal of Viral 
Hepatitis, 20(10), 708–714. https://doi.org/10.1111/jvh.12095

Chhatwal, J., Chen, Q., Bethea, E. D., Hur, C., Spaulding, A. C., & Kanwal, F. (2019). The 
impact of direct-acting anti-virals on the hepatitis C care cascade: Identifying 
progress and gaps towards hepatitis C elimination in the United States. Ali-
mentary Pharmacology & Therapeutics, 50(1), 66–74. https://doi.org/10.1111/
apt.15291

Eckhardt, B., Mateu-Gelabert, P., Aponte-Melendez, Y., Fong, C., Kapadia, S., Smith, 
M., Edlin, B. R., & Marks, K. M. (2022). Accessible hepatitis C care for people 
who inject drugs: A randomized clinical trial. JAMA Intern Med, 182(5), 
494–502. https://doi.org/10.1001/jamainternmed.2022.0170

Grannan, S. (2017). Understanding patient perceptions and risk for hepatitis C 
screening. Journal of Viral Hepatitis, 24(8), 631–635. https://doi.org/10.1111/
jvh.12692

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., & Conde, J. G. (2009). 
Research electronic data capture (REDCap): A metadata-driven methodol-
ogy and workflow process for providing translational research informat-
ics support. Journal of Biomedical Informatics, 47(2), 377–381. https://doi.
org/10.1016/j.jbi.2008.08.010

Hofmeister, M. G., Rosenthal, E. M., Barker, L. K., Rosenberg, E. S., Barranco, M. A., 
Hall, E. W., Edlin, B. R., Mermin, J., Ward, J. W., & Ryerson, A. B. (2019). Estimating 
prevalence of hepatitis C virus infection in the United States, 2013–2016. 
Hepatology, 69(3), 1020–1031. https://doi.org/10.1002/hep.30297

Jessop, A. B., Bass, B., Gutierrez, S., M., & Tahar Gashat, M. (2019). Perceptions of bar-
riers and benefits of HCV treatment and correlates to treatment intention in 
methadone patients. Journal of Health Care for the Poor and Underserved, 30(4), 
1433–1454. https://doi.org/10.1353/hpu.2019.0094

Jordan, A. E., Masson, C. L., Mateu-Gelabert, P., McKnight, C., Pepper, N., Bouche, 
K., Guzman, L., Kletter, E., Seewald, R. M., Des-Jarlais, D. C., Sorensen, J. L., & 
Perlman, D. C. (2013). Perceptions of drug users regarding hepatitis C screen-
ing and care: A qualitative study. Harm Reduction Journal, 10(10). https://doi.
org/10.1186/1477-7517-10-10

Kamis, K. F., Wyles, D. L., Minturn, M. S., Scott, T., McEwen, D., Hurley, H., Prendergast, 
S. J., & Rowan, S. E. (2022). Hepatitis C testing and linkage to care among 
adults on probation in a large US city. Open Forum Infectious Diseases, 9(2). 
https://doi.org/10.1093/ofid/ofab636. Article ofab636.

Kamis, K. F., Wyles, D. L., Minturn, M. S., Scott, T., McEwen, D., Hurley, H., Prendergast, 
S. J., Gunter, J., & Rowan, S. E. (2022b). A retrospective, descriptive study of 
hepatitis C testing, prevalence, and care continuum among adults on proba-
tion. Health Justice, 10(1), 26. https://doi.org/10.1186/s40352-022-00191-9

Larney, S., Kopinski, H., Beckwith, C. G., Zaller, N. D., Des Jarlais, D., Hagan, H., Rich, J. 
D., van den Bergh, B. J., & Degenhardt, L. (2013). Incidence and prevalence of 
hepatitis C in prisons and other closed settings: Results of a systematic review 
and meta-analysis. Hepatology, 58(4), 1215–1224. https://doi.org/10.1002/
hep.26387

LaVeist, T. A., Nickerson, K. J., & Bowie, J. V. (2000). Attitudes about racism, medical 
mistrust, and satisfaction with care among African American and white 
cardiac patients. Medical Care Research and Review, 57(1), 146–161. https://doi.
org/10.1177/1077558700057001S07

Meyer, J. P., Moghimi, Y., Marcus, R., Lim, J. K., Litwin, A. H., & Altice, F. L. (2015). 
Evidence-based interventions to enhance assessment, treatment, and adher-
ence in the chronic hepatitis C care continuum. 26(10), 922–935. https://doi.
org/10.1016/j.drugpo.2015.05.002

Mittal, A., Kosinski, K. C., & Stopka, T. J. (2019). HCV treatment access among latinxs 
who inject drugs: Qualitative findings from Boston, Massachusetts, 2016. 
Harm Reduction Journal, 16, 44. https://doi.org/10.1186/s12954-019-0314-6

Nápoles, T. M., Batchelder, A. W., Lin, A., Moran, L., Johnson, M. O., Shumway, M., 
Luetkemeyer, A. F., Peters, M. G., Eagen, K. V., & Riley, E. D. (2019). HCV treat-
ment barriers among HIV/HCV co-infected patients in the US: A qualitative 
study to understand low uptake among marginalized populations in the 
DAA era. Journal of Public Health, 41(4), e283–e289. https://doi.org/10.1093/
pubmed/fdz045

Nguyen, P., Vutien, P., Hoang, J., Trinh, S., Le, A., Yasukawa, L. A., Weber, S., Henry, L., 
& Nguyen, M. H. (2017). Barriers to care for chronic hepatitis C in the direct-
acting antiviral era: A single-centre experience. BMJ Open Gastroenterology, 4. 
https://doi.org/10.1136/bmjgast-2017-000181. Article e000181.

Sims, O. T., Guo, Y., Shoreibah, M. G., Venkata, K., Fitzmorris, P., Kommineni, V., 
Romano, J., & Massoud, O. I. (2017). Short article: Alcohol and substance use, 
race, and insurance status predict nontreatment for hepatitis C virus in the 
era of direct acting antivirals: A retrospective study in a large urban tertiary 
center. European Journal of Gastroenterology & Hepatology, 29(11), 1219–1222. 
https://doi.org/10.1097/MEG.0000000000000961

Skeer, M. R., Ladin, K., Wilkins, L. E., Landy, D. M., & Stopka, T. J. (2018). Hep C’s like 
the common cold’: Understanding barriers along the HCV care continuum 
among young people who inject drugs. Drug and Alcohol Dependence, 190, 
246–254. https://doi.org/10.1016/j.drugalcdep.2018.06.013

Tingley, D., Yamamoto, T., Hirose, K., Keele, L., & Imai, K. (2014). Mediation: R Pack-
age for Causal Mediation Analysis. Journal of Statistical Software, 59(5), 1–38. 
https://doi.org/10.18637/jss.v059.i05

van Buuren, S., & Groothuis-Oudshoorn, K. (2011). Mice: Multivariate imputation by 
chained equations in R. Journal of Statistical Software, 45(3), 1–67. https://doi.
org/10.18637/jss.v045.i03

Wong, R. J., Jain, M. K., Therapondos, G., Shiffman, M. L., Kshirsagar, O., Clark, C., & 
Thamer, M. (2018). Race/ethnicity and insurance status disparities in access to 
direct acting antivirals for hepatitis C virus treatment. American Journal of Gas-
troenterology, 113(9), 1329–1338. https://doi.org/10.1038/s41395-018-0033-8

Zaller, N. D., Patry, E. J., Bazerman, L. B., Noska, A., Kuo, I., Kurth, A., & Beckwith, C. 
G. (2016). A pilot study of rapid hepatitis C testing in probation and parole 
populations in Rhode Island. Journal of Health Care for the Poor and Under-
served, 27(2), 214–223. https://doi.org/10.1353/hpu.2016.0049

Zibbell, J. E., Asher, A. K., Patel, R. C., Kupronis, B., Iqbal, K., Ward, J. W., & Holtzman, D. 
(2018). Increases in acute hepatitis C virus infection related to a growing opi-
oid epidemic and associated injection drug use, United States, 2004 to 2014. 
American Journal of Public Health, 108(2), 175–181. https://doi.org/10.2105/
AJPH.2017.304132

Zuckerman, A., Douglas, A., Nwosu, S., Choi, L., & Chastain, C. (2018). Increasing 
success and evolving barriers in the hepatitis C cascade of care during the 
direct acting antiviral era. Plos One, 13(6). https://doi.org/10.1371/journal.
pone.0199174. Article e0199174.

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

https://doi.org/10.1177/15248399231169924
https://doi.org/10.1177/15248399231169924
https://doi.org/10.1186/s12889-023-16017-8
https://doi.org/10.1186/s12889-023-16017-8
https://doi.org/10.1186/1477-7517-11-1
https://doi.org/10.1007/s10461-010-9796-7
https://doi.org/10.1007/s10461-010-9796-7
https://doi.org/10.1353/hpu.2021.0077
https://doi.org/10.1353/hpu.2021.0077
https://bjs.ojp.gov/data/key-statistics
https://www.cdc.gov/hepatitis/statistics/SurveillanceRpts.htm
https://doi.org/10.1111/jvh.12095
https://doi.org/10.1111/apt.15291
https://doi.org/10.1111/apt.15291
https://doi.org/10.1001/jamainternmed.2022.0170
https://doi.org/10.1111/jvh.12692
https://doi.org/10.1111/jvh.12692
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1002/hep.30297
https://doi.org/10.1353/hpu.2019.0094
https://doi.org/10.1186/1477-7517-10-10
https://doi.org/10.1186/1477-7517-10-10
https://doi.org/10.1093/ofid/ofab636
https://doi.org/10.1186/s40352-022-00191-9
https://doi.org/10.1002/hep.26387
https://doi.org/10.1002/hep.26387
https://doi.org/10.1177/1077558700057001S07
https://doi.org/10.1177/1077558700057001S07
https://doi.org/10.1016/j.drugpo.2015.05.002
https://doi.org/10.1016/j.drugpo.2015.05.002
https://doi.org/10.1186/s12954-019-0314-6
https://doi.org/10.1093/pubmed/fdz045
https://doi.org/10.1093/pubmed/fdz045
https://doi.org/10.1136/bmjgast-2017-000181
https://doi.org/10.1097/MEG.0000000000000961
https://doi.org/10.1016/j.drugalcdep.2018.06.013
https://doi.org/10.18637/jss.v059.i05
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.1038/s41395-018-0033-8
https://doi.org/10.1353/hpu.2016.0049
https://doi.org/10.2105/AJPH.2017.304132
https://doi.org/10.2105/AJPH.2017.304132
https://doi.org/10.1371/journal.pone.0199174
https://doi.org/10.1371/journal.pone.0199174

	﻿Hepatitis C-related knowledge and attitude among adults on probation in a large US city
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Setting
	﻿Study population
	﻿Measures
	﻿Participant demographics, previous HCV testing and treatment, and HCV risk factors
	﻿HCV-related knowledge and attitudes


	﻿Data protection
	﻿Statistical analysis
	﻿Ethics approval and consent to participate
	﻿Results
	﻿HCV-related knowledge and medical mistrust
	﻿Odds of prior testing, prior treatment, and HCV antibody positivity
	﻿Intersection of race and ethnicity with knowledge and mistrust

	﻿Discussion
	﻿HCV-related knowledge
	﻿Attitudes toward testing and treatment
	﻿Limitations

	﻿Conclusions
	﻿References


