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Abstract

Background Mobile health clinics (MHCs) are effective mechanisms for hepatitis C virus (HCV) screening and treat-
ment in underserved populations. However, effective strategies for identifying and prioritizing high-risk communities
are lacking. This study examined individual-level and community-level predictors of MHC utilization, HCV positivity
rates, and HCV treatment initiation to assess the utility of these programs and improve MHC allocation.

Method Clemson Rural Health (CRH), a health service delivery organization focused on rural and underserved com-
munities, mobilizes MHCs for HCV screening and treatment initiation in the Upstate and Midlands regions of South
Carolina. Participants for this study were individuals screened at CRH MHC sites between May 2021 and January 2024.
Generalized linear mixed-effects models were used to examine the association between community-level predictors
and number of individuals screened and community- and individual-level predictors and infection status and treat-
ment initiation.

Results The community-level analysis showed that individuals from census tracts with higher rates of poverty (rela-
tive risk; RR=1.32, p=.012), higher rates of uninsurance (RR=1.31, p=.003), and less rural areas (RR=0.74, p=.029)
were more likely to utilize the MHC for HCV screening. The individual-level analysis showed that an individual's age
of 30-44 (RR=2.28, p=.020), non-White race (RR=0.32, p <.001), history of injection drug use (RR=10.16, p<.001),
and lack of insurance (RR=1.99, p <.001) were significantly associated with infection status. Lack of insurance
(RR=2.67, p=.012) was the only individual-level factor associated with treatment initiation. Community-level fac-
tors associated with treatment initiation were higher rates of poverty (RR=1.72, p=.027) and uninsurance (RR=1.74,
p=.023), while a greater percent of individuals ages 30-44 was associated with less treatment initiation (RR=0.47,
p=.028).

Conclusions While programs and protocols for care for difficult-to-treat populations exist, understanding the effec-
tiveness for uptake among target populations is necessary. The study demonstrated the utilization of MHC HCV
services by the individuals and communities that would most benefit from this type of care. Screening services were
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utilized more by communities that tend to be medically underserved, and HCV infections were identified in groups
that are known to be at high risk. Going forward, these findings can be used to direct allocation of MHC HCV

resources for targeted intervention.

Keywords Mobile health clinics, Hepatitis C virus, Poverty, Uninsured, Injection drug use

Background

Mobile health clinics (MHC) are a valuable tool for deliv-
ery of care to underserved populations including those
with barriers to quality healthcare [1-7]. MHCs may offer
an especially useful avenue for hepatitis C virus (HCV)
screening and treatment, given that many of the primary
beneficiaries of MHCs are also those at highest risk of
HCV infection such as minority groups, the uninsured,
and people with high-risk lifestyles, including people who
inject drugs (PWID) [8-13]. HCV is both debilitating,
through a risk of liver damage and mortality, as well as
highly treatable [14, 15]. However, studies show only 19%
of people living with an HCV infection are aware of their
infection, and only 15% of diagnosed individuals receive
treatment [14]. Protocols have been described for screen-
ing and testing through MHCs and linkage to treatment
among historically difficult-to-treat populations [16, 17];
in practice, it is unknown whether MHCs are utilized by
the most at-risk populations, thereby mitigating existing
barriers to HCV care.

Despite being highly treatable, HCV is among the most
prevalent infectious diseases, with the population of
those unaware of their infection representing a substan-
tial portion of infections [14, 18, 19]. As a result of prom-
ising treatment, in 2016, the World Health Organization
(WHO) set a goal to eliminate HCV as a public health
threat by 2030 [19]. Ideally, anyone with HCV should
have access to affordable and effective care to reduce its
global burden [19]. That said, those who are most likely
to have HCV are also some of those most aggressively hit
by disparities and social vulnerabilities [8—13]. Addition-
ally, uptake of care is especially low among uninsured
populations and PWID [20-22]. Enhanced strategies
to facilitate access to screening, treatment uptake, and
treatment completion for these difficult-to-treat, at-risk
populations are key towards HCV elimination as a public
health threat.

MHCs may be a necessary tool for progression towards
elimination. MHCs have documented success in reduc-
ing inequality in healthcare based on social determinants
of health through offering care to populations that are
generally underserved [1]. Additionally, through their
mobility and ambition to provide care to underserved
populations, MHCs are uniquely positioned to deliver
quality healthcare to communities with high risk of HCV
infection. Notably, MHCs have been shown to be a key

tool for identifying HCV infections among unaware,
uninsured, and PWID populations, as well as an accept-
able source of HCV screening and treatment initiation
among these populations with heightened vulnerabilities
and limited uptake [17, 20-23]. As such, MHCs may be
necessary for mitigating barriers to HCV care [17]. How-
ever, MHCs can be expensive and complicated to operate
[1]. Therefore, it is necessary to understand characteris-
tics of those utilizing MHC services in order to examine
MHCs’ ability to reach the most at-risk and underserved
populations and recognize factors that may impact or
limit utilization, thereby aiding in allocation of MHC
resources.

The purpose of the present study was to examine char-
acteristics that are associated with MHC utilization for
HCV screening and infection status. We examined (1)
community-level characteristics for HCV screening
uptake, HCV infection positivity, and treatment initiation
and (2) individual-level characteristics for HCV infection
positivity and treatment initiation. We thereby investi-
gated the utility of MHCs for reaching target communi-
ties with vulnerability through being underserved (have
a need for screening) and for reaching target individuals
with high risk of infection (have a need for testing and
treatment).

Methods

Setting

Clemson Rural Health (CRH), housed within Clemson
University, delivers health services in the Upstate and
Midlands regions of South Carolina through four physi-
cal facilities and nine mobile health units. CRH aims to
serve rural and underserved communities to improve
health outcomes in these regions. Since 1995, CRH has
been able to serve patients in their own locale through
the utilization of MHCs. Through a multidisciplinary
team consisting of advanced practice registered nurses
(APRNS), registered nurses, health educators, dietitians,
social workers, and Spanish translators, the CRH MHC
program regularly provides services for preventative
screenings, women’s health, primary care, health educa-
tion, and nutrition counseling. The MHC program was
expanded in 2016 resulting in partnerships with 31 of 46
counties in South Carolina and more than 25,000 miles of
travel per year. Partnerships include local health systems,
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state agencies including the Department of Health, health
events and free clinics, substance use treatment and reha-
bilitation facilities, community-serving organizations like
soup kitchens and homeless shelters, faith-based organi-
zations, and rural primary care practices. Leveraging of
these partnerships allows community organizations to
serve as trusted messengers, facilitating trust in CRH,
promoting use of MHC services, and providing safe park-
ing at sites [24].

In April 2021, the CRH MHC program began offering
HCV screening and treatment to address WHO’s 2030
elimination goal. In focusing their efforts in rural and
underserved communities, including those with high
minority, PWID, and uninsured populations, the CRH
MHC program offers insight into predictive character-
istics for HCV care uptake through MHCs and MHCs’
potential to address care barriers for high-risk individu-
als. Additional details of the framework for HCV care for
all patients, including the uninsured population, are pro-
vided elsewhere [17]. Briefly, CRH deploys MHC HCV
services in the Upstate and Midland regions to locations
of community partners. Following screening, initial test-
ing used rapid antibody testing at no cost to patients.
Patients who tested positive were registered into the elec-
tronic health record (EHR), including insurance informa-
tion, when applicable, and MHC APRNs collected the
individual’s lab for HCV ribonucleic acid (RNA) testing
for viral load. Processes that had been set up within the
EHR ensured that uninsured patients were not billed
for services. At a 1-week follow-up, treatment was initi-
ated for those with an RNA count warranting treatment.
MHC staff provided a prescription for the treatment regi-
men, completed prescription assistance applications, and
sent it to the drug company.

Participants

Participants were all individuals screened at a CRH MHC
site between May 24, 2021, and January 30, 2024. Any
individual visiting the MHC of 18 years of age or older
and consenting to screening was eligible to be screened.
MHC staff collected descriptive information from these
participants when they were screened for HCV. Com-
munity-level characteristics were linked to the MHC site
location (zip code or census tract level). CRH did not
have a role in the recruitment of participants, providing
services to any individual who visited the MHC.

Individual- and community-level predictor variables

MHC staff collected basic individual-level descriptive
information: age, sex, race, history of injection drug use
(IDU), primary mode of transportation to the MHC,
insurance status, employment status, sexual activity,
and primary care provider (PCP) status. We extracted
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community-level variables at either the census-tract
(United States Census Bureau, Suitland, MD, USA [25];
Centers for Disease Control and Prevention’s Agency
for Toxic Substances and Disease Registry, Atlanta, GA,
USA [26]) or zip-code level (South Carolina Center for
Rural and Primary Healthcare, Columbia, SC, USA [27]).
Social vulnerability index (SVI) [26], median income,
unemployment rate, and labor force participation rate
were collected at the census-tract level, as well as cen-
sus-tract-level distributions of total population, popula-
tions for age groups, sex, race, and ethnicity [25]. SVI is
a quantitative indicator used to assess the potential risks
and vulnerability of communities to the adverse impacts
of disasters. It is based on 15 census variables within 4
domains: socioeconomic status, household composition
and disability, minority status and language, and housing
and transportation [26, 28]. This index serves as a useful
tool for identifying communities that are likely to expe-
rience disproportionate negative effects in the aftermath
of disasters, with higher SVI indicating greater vulner-
ability. Healthcare access variables of hospital availabil-
ity (whether or not there is a hospital in the zip code),
number of PCP per 1000 residents, uninsured population
rate, population rate in poverty, all-cause mortality rate,
and percent of rural area were collected at the zip-code
level [27].

Outcomes

We explored the relationship between individual- and
community-level characteristics and outcomes related
to MHC utilization for HCV care. Community-level fac-
tors were examined for the outcome of uptake of services
through the number of people screened at MHC sites.
Community- and individual-level characteristics were
examined for the outcomes of HCV test result (binary:
infected/not infected) and treatment initiation (binary:
initiated/not initiated). HCV infection was defined as
a positive antibody test, followed by detected RNA in
a viral load laboratory test; and a patient was defined
as having initiated treatment if they obtained their first
bottle of medication, either through picking it up at the
pharmacy or having it delivered by the MHC.

Data analysis

Descriptive statistics were used to describe the study
population. Continuous variables were presented as
median (interquartile range; IQR) and categorical vari-
ables as N (%). Negative binomial generalized linear
mixed-effects models (GLMM) were used to examine the
association between community-level predictors and uti-
lization of the MHCs for HCV screening. The outcome
variable for this analysis was the number of individuals
screened at each site visit. Negative binomial GLMMs
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were adjusted for study population (census tract popula-
tion older than 18 years of age), site type, and number of
site visits where census tract of MHC site was the ran-
dom effect. More information on models (Additional File
1) and adjusted variables (Additional File 2: Table S2) is
provided in the additional files. The relationship between
factors and HCV-related outcomes of HCV infection and
treatment uptake was examined with binomial GLMM
for the binary outcome of 1=infection/initiated and
O0=not infection/declined. Factors were independently
examined within the models, and models were adjusted
for study population and the site type where census tract
was the random effect. Continuous variables were stand-
ardized to a normal distribution with a mean of zero
and a standard deviation of 1 for ease of comparison of
results. All analyses were conducted with R software ver-
sion 4.4.0 (Vienna, Austria [29]).

Results

A total of 1035 individuals were screened at a CRH
MHC in the period of May 24, 2021, to January 30,
2024. Descriptive characteristics of screened, infected,
and treatment initiated are provided in Table 1. Among
those screened, the median age was 43 years of age
(IQR: 34-56), and most individuals were between 30
and 44 years of age (43%). The majority of individuals
were male (57%), non-Hispanic White (68%) followed
by non-Hispanic Black (21%), uninsured (51%), unem-
ployed (54%), and did not have a PCP (79%). One-third
of the screened population had a history of IDU (34%).
One-third of individuals were sexually active (33%), 27%
were not sexually active, and 40% did not report about
their sexual activity. More than half of individuals used
their own vehicle as their primary mode of transporta-
tion (54%), with 22% walking, biking, or using a scooter
as their primary mode of transportation.

The MHCs visited seven different types of sites
(Table 2). A total of 229 visits were done to behavioral
health and addiction centers (44%), food banks (20%), law
enforcement centers (14%), and homeless services (11%).
The average number of visit times to a site location was
highest among homeless services (8.7) and behavioral
health and addiction centers (8.4) site types. Utilization
of services per visit was highest at food banks (median:
4, IQR: 2-6) and law enforcement centers (median: 4,
IQR: 2-13), in contrast to lowest at behavioral health
and addiction centers (median: 2, IQR: 1-4), homeless
services (median: 2, IQR: 1-4), and hospitals (median: 2,
IQR: 1-2).

Community-level factors associated with the utiliza-
tion of MHC service for HCV screening are shown in
Table 3. Negative binomial GLMM model results, includ-
ing estimated relative risk (RR), 95% confidence interval
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(CI), and p-value, are provided. The estimated coeffi-
cients (exponentiated) represent the change in expected
MHC screening for a standard-deviation increase in the
variable of interest. Census tracts with high poverty rate
(RR:1.32,95% CI: 1.06-1.63, p=.012) and uninsured rate
(RR:1.31, 95% CI: 1.10-1.57, p=.003) were more likely to
utilize MHCs for HCV screening and treatment; census
tracts with higher rural areas were less likely to utilize the
MHC (RR: 0.74, 95% CI: 0.56—0.97, p=.029).

Results for individual- and community-level factors
for the outcomes of HCV infection status and treatment
initiation are provided in Table 4. Among individual-
level factors, an individual’s age, race/ethnicity, history of
IDU, and insurance status were significantly associated
with infection status. History of IDU showed a particu-
larly strong association: those with IDU were 10.16 times
more likely to have a current HCV infection compared
to those without injection drug use (95% CI: 6.37-16.22,
p<.001). Additionally, those in the age group of 30-44
were more likely to have a current infection compared
to the youngest age group of 18-29 (RR: 2.28, 95% CI:
1.14-4.55, p=.019), as were uninsured individuals com-
pared to insured individuals (RR: 1.99, 95% CI: 1.34—
2.96, p<.001). Non-White individuals were less likely
than non-Hispanic White individuals to have a current
infection (RR: 0.32, 95% CI: 0.19-0.55, p<.001). Lack of
insurance was the only factor that was associated with
treatment initiation, such that those who were uninsured
were more likely to initiate treatment than insured indi-
viduals (RR: 2.67, 95% CI: 1.24-5.74, p=.012).

Among community-level factors, there was a lack of
association of any variables with HCV positivity. Census
tracts with higher poverty (RR: 1.72, 95% CI: 1.06-2.78,
p=.027) and uninsurance rate (RR: 1.74, 95% CI: 1.08-
2.81, p=.023) were associated with higher treatment
initiation, whereas census tracts with higher population
aged 30 to 44 were less likely to initiate for treatment (RR:
0.47,95% CI: 0.24-0.92, p =.028).

Discussion

MHC:s, through their mobility and effort to reach diffi-
cult-to-treat populations, seem an appropriate tool for
HCV screening, testing, and treatment services. The
present study sought to examine whether MHCs (1)
reach target communities for vulnerability through being
underserved and, therefore, have a need for screening
and (2) reach target individuals for HCV risk and, there-
fore, have a need for testing and treatment. We investi-
gated community-level predictors of MHC utilization for
HCYV services in an effort to understand their utility in
reaching the most vulnerable and at-risk populations. The
results showed that the MHCs” HCV screening services
were utilized by underserved communities. Additionally,
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Table 1 Descriptive statistics for screened population, individuals who had a current HCV infection detected through viral load test,
and individuals who initiated treatment

Utilized MHC HCV positive Initiated treatment
(N=1035) (N=154) (N=125)
Age, median (IQR) 43 (34-56) 40 (34-51) 40 (34-51)
Age group, N (%)
18-29 108 (10.3) 11(7.1) 11(8.8)
30-44 449 (43.4) 86 (55.9) 70 (56.0)
45-64 368 (35.6) 48 (31.2) 40 (32.0)
65 and over 103 (10.0) 8(5.2) 4(3.2)
Unknown 7(0.7) 1(0.6)
Sex, N (%)
Male 590 (57.0) 99 (64.3) 79 (63.2)
Female 443 (42.8) 55(35.7) 46 (36.8)
Unknown 2(0.2)
Race, N (%)
Black 220 (21.3) 19(124) 13(104)
Hispanic/Latino 87 (8.4) 1(0.6) 1(0.8)
White 702 (67.8) 133 (86.4) 110 (88.0)
Other 10 (1.0) 1(0.6) 1(0.8)
Unknown 16 (1.5)
Insurance status, N (%)
Private 424 (41.0) 43 (27.9) 28 (22.4)
Medicaid/Medicare 14 (1.3) 6(3.9) 3(24)
Uninsured 528(51.0) 102 (66.3) 92(73.6)
Unknown 69 (6.7) 3(1.9 2(1.6)
Transport type, N (%)
Car 563 (54.4) 78 (50.6) 62 (49.6)
Bike 24(2.3) 7(4.6) 4(3.2)
Scooter 10(1.0) 1(0.6) 2(1.6)
Walk 190 (18.4) 32(20.8) 26 (20.8)
Public transportation 63 (6.0) 10 (6.5) 9(7.2)
Other 43 (4.2) 7(4.6) 5(4.0)
Unknown 142 (13.7) 19(12.3) 17 (13.6)
Employment status, N (%)
Employed 340 (32.9) 43 (27.9) 39(31.2)
Unemployed 558 (53.9) 106 (68.9) 80 (64.0)
Retired 44 (4.2) 2(1.3) 2(1.6)
Unknown 93 (9.0) 3(1.9 4(32)
Sexual activity, N (%)
Active 341 (32.9) 55(35.7) 47 (37.6)
Not active 281(27.2) 47 (30.5) 39(31.2)
Unknown 413 (39.9) 52(33.8) 39(31.2)
Injection drug use, N (%)
Yes 353 (34.1) 116 (75.3) 100 (80.0)
No 562 (54.3) 30(19.5) 22(17.6)
Unknown 120 (11.6) 8(5.2) 3(24)
PCP status, N (%)
Yes 196 (18.9) 26 (16.9) 22(17.6)
No 820(79.2) 121 (78.6) 101 (80.8)
Unknown 19(1.9) 7 (4.5) 2(1.6)

MHC mobile health clinic; PCP primary care provider; HCV hepatitis C virus
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Table 2 Average number of site visits conducted to a site location and median individuals utilizing MHC services per site visit based

on different site types

Site type Total number of visits Average number of visits to a site  Median (IQR)
uptake per site
visit

Behavioral health/addiction centers 101 84 2(1-4)

Community health resources/free clinics 8 1.1 3(1-7)

Faith-based organizations 8 20 3(1-10)

Food banks 45 6.4 4 (2-6)

Homeless services 26 8.7 2(1-4)

Hospitals 8 20 2(1-2)

Law enforcement centers 33 4.1 4(2-13)

MHC mobile health clinics; IQR interquartile range

Table 3 Community-level factors related to mobile health clinic
screening utilization

Community-level factors RR 95% Cl p-value
Percent age 30-44 1.01 0.64-1.59 964
Percent age 45-65 1.00 0.63-1.61 .988
Percent age over 65 1.08 0.73-1.58 702
Percent male 1.05 0.76-1.46 746
Percent Black 0.96 0.68-1.36 819
Percent Other 1.21 0.90-1.62 207
Percent Hispanic 1.27 0.87-1.83 213
Social vulnerability index 094 067-1.34 747
Income 0.99 0.68-1.42 939
Percent rural area 0.74 0.56-0.97 029
Percent in poverty 132 1.06-1.63 012
Unemployment rate 0.79 0.55-1.12 185
Labor force participation 122 0.88-1.70 234
PCP rate 0.95 0.63-142 800
Hospital presence 0.99 0.48-2.05 974
Uninsurance rate 1.31 1.10-1.57 003
Mortality rate 0.90 0.65-1.23 496

RR relative risk; C/ confidence interval; PCP primary care provider; HCV hepatitis
Cvirus

HCV testing services detected cases among individuals
at high risk of HCV infection. The findings indicate that,
in practice, MHCs may serve as useful tools for mitigat-
ing existing barriers to HCV care through demonstrated
utilization by communities and individuals that can most
benefit from enhanced care.

The individuals who utilized MHC services and con-
sented to screening for HCV were from underserved
communities who tend to experience barriers to care.
Specifically, individuals from communities with a higher
rate of poverty and higher rate of uninsured persons
were more likely to utilize HCV screening services. On

the other hand, while their ability to mitigate geographi-
cal burdens to healthcare, such as rurality, is considered
a benefit of MHCs [1, 30—32], greater rurality was asso-
ciated with less uptake of services. Communities with
greater rurality may have less ability to get to the MHCs,
either due to transportation circumstances or distance,
and rural areas provide less centralized and stable sites
for the MHCs to park. MHC programs that aim to spe-
cifically serve highly rural areas may have to deliberately
target these areas [32] and also expect that uptake may
not be as high or efficient in these communities. Pro-
grams aiming to distribute resources most effectively
may need to focus on specific community factors, in this
case communities particularly affected by poverty and
lack of insurance, as most indicative of HCV screening
uptake services. These communities should be a priority
for HCV screening, such that MHCs may be the best, or
only, avenue for HCV care and identification of potential
infections among individuals who would otherwise be
unaware.

Community-level and individual-level factors demon-
strated use by those most in need of testing and treat-
ment. The individual-level factors that were associated
with HCV infection status were consistent with charac-
teristics of individuals at high risk for HCV. Individuals
who tend to be disproportionally affected by HCV are
those with low socioeconomic status, minority popu-
lations, and uninsured populations [8-10]. Given that
HCV is highly transmittable through IDU, PWID are also
at high risk of HCV infection [11, 33-35]. The results
showed that those with IDU were especially likely to have
a current HCV infection, followed by those ages 30-44
and minority individuals. While we did not specifically
examine community-level IDU, higher rates of poverty
and lower socioeconomic status are associated with
greater likelihood of drug use, including injecting drugs
[36, 37]. Therefore, communities with greater poverty,
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Table 4 Individual-level and community-level results for HCV infection status and treatment initiation
HCV positive Initiated treatment

Variables RR Cl p-value RR Cl p-value
Individual-level factors
Age (18-29)

Age 30-44 2.28 1.14-4.55 019 1.60 042-6.10 494

Age 45-65 1.56 0.75-3.24 232 149 0.36-6.29 584

Age over 65 1.04 0.37-291 938 0.59 0.08-4.27 599
Male (female) 132 0.90-1.94 150 0.60 0.28-1.30 200
Non-white (White) 032 0.19-0.55 <.001 0.41 0.13-1.28 123
Injection drug use (not user) 10.16 6.37-16.22 <.001 2.37 0.99-5.69 053
Uninsured (insured) 1.99 1.34-2.96 <.001 267 1.24-574 012
Transportation (car)

Bike, scooter, or walk 140 0.85-2.31 187 122 045-3.30 702

Public transportation 1.20 0.56-2.58 635 1.14 0.25-5.25 864

Other 1.00 0.38-2.62 993 0.72 0.14-3.60 691
Not employed (employed) 1.40 0.93-2.11 107 0.53 0.23-1.23 140
Sexually active (not active) 0.86 0.55-1.37 531 0.75 0.30-1.84 523
Community-level factors
Percent age 30-44 1.15 0.63-2.09 658 047 0.24-0.92 028
Percent age 45-65 0.75 0.39-1.45 390 0.85 043-1.70 648
Percent age over 65 1.29 0.79-2.09 304 1.08 0.69-1.68 736
Percent male 127 0.79-2.03 323 0.89 0.65-1.23 495
Percent Black 1.10 0.63-1.90 741 0.75 045-1.27 290
Percent Other 0.78 0.49-1.24 294 044 0.10-1.85 .260
Percent Hispanic 0.84 048-1.48 552 1.15 0.80-1.66 446
Social vulnerability index 1.34 0.81-2.21 259 1.03 0.68-1.56 898
Income 0.85 0.50-1.43 536 0.90 0.58-1.39 645
Percent rural area 0.79 0.49-1.28 333 1.63 0.95-2.79 073
Percentin poverty 0.79 0.49-1.25 314 1.72 1.06-2.78 027
Unemployment rate 1.10 0.69-1.78 682 127 0.84-1.92 252
Labor force participation 0.75 0.48-1.18 220 0.87 0.58-1.32 522
PCP rate 147 0.83-2.59 185 0.99 0.62-1.57 964
Hospital presence 2.06 0.76-5.59 154 0.56 0.25-1.25 155
Uninsurance rate 0.74 0.46-1.20 226 1.74 1.08-2.81 023
Mortality rate 0.89 0.62-1.26 506 1.10 0.78-1.55 592

Values in parentheses are reference categories

RR relative risk; C/ confidence interval; PCP primary care physician; HCV hepatitis C virus

identified in our community-level analysis, may coin-
cide with high rates of IDU, identified in our individual-
level analysis. Collectively, given utilization of the MHC
among at-risk individuals, it may be a key tool for identi-
fication of cases among difficult-to-treat populations.
Additionally, insurance status was a key factor in both
the community-level analysis and the individual-level
analysis. There was evidence of success for the MHC pro-
gram’s aim of delivering care regardless of insurance sta-
tus, as a higher percentage of uninsured individuals at the
community level and an individual’s own uninsured sta-
tus were both associated with HCV infection. In fact, the

uninsured population may encompass a disproportion-
ately high number of the 81% of HCV-infected individu-
als who are unaware of their infection status [9, 14]. Lack
of insurance was also the only individual-level factor that
was associated with treatment initiation, while high rates
of poverty and lack of insurance at the community level
were also associated with treatment initiation. In the gen-
eral health services setting, those without insurance face
financial barriers, among others, to care that lead to less
utilization of healthcare services than those with insur-
ance, particularly for treatment uptake [38—40]. On the
other hand, when a setting such as the MHC with special
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protocols for the uninsured is available, the uninsured
likely face less barriers to care than those with insur-
ance, such as high out-of-pocket costs and more require-
ments for obtaining treatment. Therefore, these findings
indicate that the MHCs are not only identifying cases in
medically underserved and vulnerable populations but
also mitigating barriers to treatment in communities fac-
ing high poverty and lack of insurance. The MHC pro-
gram’s ability to reach and have its HCV services utilized
by these populations may be a crucial use of MHCs for
HCYV elimination as a public health threat.

The results of this study can guide identification of
cases and treatment efforts for HCV elimination. Primar-
ily, the results demonstrated the utility of an MHC HCV
program for reaching target populations, both through
communities that are medically underserved and in need
of access to screening and through individuals who are at
high risk of HCV infection. Furthermore, identification of
community-level and individual-level predictive factors
of such utilization can guide allocation of future MHC
sites. Specifically, mapping that utilizes the community-
level factors identified here of screening uptake can help
identify underserved communities that are most likely to
utilize HCV screening services. Furthermore, site types
for MHC visits showed variation in utilization efficiency.
Notably, while IDU is a major predictor of HCV infec-
tion, behavioral health and addiction center sites, the
most frequently visited site type by the MHC, did not
show the greatest uptake of services per MHC visit. Food
banks and law enforcement centers showed greater uti-
lization per visit. Collectively, understanding of factors
related to total utilization, cases, and treatment initiation
can drive allocation of community-based resources for
MHC HCV services.

The present study has limitations. MHCs can be dif-
ficult to finance, as can care for uninsured individuals
[1]. The CRH MHC program mitigated these challenges
through external funding both for the MHC program
and additional funding to specifically provide care for
uninsured individuals. Programs aiming to implement
similar protocols would likely need to also secure fund-
ing. MHCs do, however, have the benefit of being able
to provide prevention services, such as testing for HCV,
to which that rural and underserved communities likely
do not have access. In this way, the CRH MHCs may
ultimately be a cost-efficient option mitigating the like-
lihood that lack of detection of illness would lead to seri-
ous disease (e.g., end-stage liver disease) that requires
costly treatment [41, 42]. An analysis of the cost savings
from the CRH MHC program is planned future research.
Additionally, the community-level and individual-level
predictors identified here may be specific to the Upstate
and Midlands regions of South Carolina. Programs in
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other areas of the state or nation should perform similar
analyses to extract relevant predictors of utilization of
MHC-delivered HCV services in their target area. That
said, given that the MHCs travel to a variety of locations
in South Carolina, generalizability may be enhanced by
variance in characteristics of the population across the
state. Furthermore, uptake of programs may be influ-
enced by marketing strategies, which were not assessed
in this study. Community organizations, through being
trusted messengers, can promote the MHCs, putting
emphasis on the necessity of MHCs to have partnerships
that can act as marketers for public health services [24].
Therefore, in order to allocate resources to areas that can
benefit most from services, MHCs must maintain focus
on building relationships and partnerships with com-
munity organizations in targeted areas. Future studies
could incorporate qualitative interviews with individuals
visiting the site to gather more information about how to
influence effective utilization. Finally, additional factors
may be of interest or relevant in future studies, includ-
ing individual-level details such as migrant worker sta-
tus, behavioral risk factors, and comorbidities of human
immunodeficiency virus and hepatitis B virus.

Conclusions

HCV is a highly treatable disease that, with targeted
healthcare towards unaware, at-risk communities and
individuals, can be eliminated as a public health threat.
MHC s, through their ability to reach medically under-
served and high-risk populations, seem to be an impor-
tant fit for mitigating barriers to HCV care. While
programs and protocols for care for difficult-to-treat
populations exist, understanding of the effectiveness
of such programs for uptake among target populations
is necessary. Through evidenced utilization of screen-
ing services by communities with high rates of poverty
and high rates of uninsured persons, the study demon-
strated uptake of screening services by communities
that tend to be medically underserved, for whom the
MHC may be one of the only sources of HCV screen-
ing. High rates of poverty and lack of insurance at the
community level were also associated with HCV infec-
tion and treatment initiation, demonstrating the MHC’s
utility as a tool towards identification of cases and facil-
itator of treatment. At the individual level, HCV infec-
tions were identified in groups that are known to be
at high risk, including PWID and individuals who are
uninsured. Therefore, collectively, the study showed
utilization of MHC HCYV services by the demographics
that would most benefit from this type of care. These
results can be used to direct allocation of MHC HCV
resources for targeted intervention among underserved
and vulnerable communities and individuals.
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