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INTRODUCTION

Hepatitis C virus (HCV) infection affects approximately 170 million people worldwide, 

including 5 million in the U.S., and contributes significantly to morbidity and mortality, 

including end-stage liver disease, and hepatocellular carcinoma.[1–3] Several U.S. concerns 

about HCV are emerging. A recent CDC review of death certificates found that HCV 

mortality increased substantially from 1999-2007, with the median age of death being 57 

years, or approximately 20 years below the national average life expectancy.[4] For the first 

time, HCV mortality surpassed HIV mortality in 2007,[5] and the number of deaths annually 

is expected to reach 34,900 by 2030, unless effective HCV treatment is provided.[6] HCV 

infection is the leading cause of liver transplantation,[7] and new HCV infections are on the 

rise with more than 16,500 new reported cases in 2011.[8] The total estimated cost of HCV 

is currently $6.5 billion, but it will exceed $9.1 billion annually by 2024.[9]

With the increasing availability of more tolerable and efficacious direct-acting antiviral 

(DAA) medications, eradicating HCV will require a strategic combination of prevention 

(e.g., harm reduction) and treatment strategies, including treatment as prevention, which 

requires improvements in diagnosis and linkage to care. Though improvements are needed, 

evidence of effective HCV treatment has been documented in primary care, specialty clinics, 

drug treatment programs,[10] and correctional facilities.[11]

Recent evidence suggests that receiving positive testing results for HCV significantly 

reduces risk behaviors among people who inject drugs (PWIDs).[12] PWIDs, however, are 
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one of the least likely populations to be tested for HCV and even less likely to be treated due 

to fear of stigma or discrimination, co-existing mental illness, ongoing drug use or structural 

impediments,[13] including limited access or financial barriers to traditional health care 

services. Yet, active PWIDs with HCV are the most likely to transmit HCV infection to 

others.[14] A recent systematic review and meta-analysis suggests that sustained virological 

response (SVR), or “cure”, among PWIDs are similar to those who don’t inject drugs, 

providing empiric support that PWIDs should be screened and treated for HCV.[15] 

Furthermore, young PWIDs are a particularly high-risk group for new HCV infections and 

HCV progression, especially in the Northeast U.S., based on recent data from Massachusetts 

and Connecticut.[16,17] Young injectors are less likely to be screened for HCV where drug 

injection remains secretive, and these individuals are often unaware of HCV testing and 

treatment options. As a highly sensitive and specific (98%) rapid, point-of-care (POC) HCV 

antibody test (HCV test) that is comparable to traditional serological blood tests[18] became 

FDA-approved in 2012, new opportunities emerged to reach high risk marginalized 

populations outside traditional healthcare settings.

MMCs are non-traditional healthcare units that increase healthcare access removing 

geographic and social barriers associated with traditional, “brick and mortar” healthcare 

settings. According to the Mobile Health Map Project, there are approximately 1,500-2,000 

MMCs across the U.S. providing a variety of prevention and treatment services to 6.5 

million people (see http://www.mobilehealthmap.org). MMCs play a vital role in healthcare 

delivery, by accessing care for minorities, the poor, migrant workers, the homeless, 

adolescents, and uninsured/underinsured adults and children. For these people, MMCs create 

a convenient and unintimidating healthcare access point, while reducing disparities and 

healthcare costs. As such, they are frequently regarded as venues of convenience, delivering 

healthcare at the doorstep of communities that are otherwise limited by location,[19,20] cost,

[21] insurance status,[21,22] literacy,[23] stigma,[24,25] or other structural barriers such as 

proximity and access to transportation.[26–28]

METHODS

New Haven is one of the poorest U.S. cities, with high rates of poverty, unemployment, 

crime, substance abuse and HIV/AIDS.[29,30] Recent data from New Haven also 

documented a particularly high prevalence of HCV and HCV/HIV coinfection.[31] When 

the new HCV POC test became commercially available, a “HepHome” program was 

initiated in the greater New Haven area, utilizing the Community Health Care Van (CHCV), 

a free MMC that has operated in marginalized communities since 1993.[32] The MMC is a 

40-foot mobile clinic that travels weekdays to four of New Haven’s most vulnerable 

neighborhoods most profoundly impacted by HIV/HCV, substance abuse and poverty. It 

provides a variety of services including acute and primary care, prevention services, health 

fair screenings, tuberculosis screening and treatment,[33,34] directly administered 

antiretroviral therapy (DAART),[35–40] buprenorphine and extended-release naltrexone 

treatment of substance use disorders,[33,41,42] screening and treatment for HIV, mental 

illness, sexually transmitted infections (STIs),[43] HCV, and a variety of case 

management[40,44] and post-prison release services.[39,45–51] POC HCV testing has been 

largely understudied among PWIDs within MMCs and for difficult-to-reach populations.
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With the availability of free, POC HCV testing kits, we initiated a pilot study to improve 

HCV testing among all patients presenting for any care on a MMC in New Haven, CT over 

the 12-month period from March 2012 to March 2013. All POC HCV testing was provided 

free of charge (patient insurance was leveraged as applicable), and confirmatory HCV 

testing was performed through the Connecticut Department of Public Health (CTDPH).

Using New Haven’s innovative MMC, our aims were to: 1) examine correlates of accepting 

HCV screening; 2) measure prevalence and correlates of reactive HCV status; 3) identify 

significant correlates of selecting POC HCV testing (OraQuick® HCV Rapid Antibody Test, 

OraSure Technologies, Inc., Bethlehem, Pennsylvania)[18] versus standard phlebotomy; and 

4) compare the proportion linked to specialized HCV care between patients preferring POC 

HCV versus standard testing among those identified as being HCV-infected.

All MMC clients undergo a standardized medical intake assessment that includes 

demographic and social characteristics, drug and sexual behaviors, and past medical history. 

Variables for the comprehensive and follow-up questionnaires have been described 

previously.[52] Clients were classified as being a “baby boomer” if born from 1945 to 1965. 

Stably housed was defined as living in one’s own apartment, one’s own house, or with one’s 

family, while unstably housed was defined as living with a friend, in a hotel or shelter, or on 

a street or public place. Being in a relationship was defined as being married or cohabitating 

with a significant other. Health insurance status was self-reported. Standardized measures of 

type, route, and frequency of drug use were assessed using the drug component of the 

Addiction Severity Index.[53] Foreign-born were those self-reporting being born outside the 

United States or Puerto Rico. History of interpersonal violence was self-reported experience 

as a victim of domestic violence or sexual assault. Men-who-have-sex with men (MSM) 

were defined as males reporting having had sexual relations with another man. Additional 

variables required for mandatory state HCV surveillance reporting included tattoo history, 

occupational exposure to blood, and cohabitation with an individual known to be HCV-

infected.

During the study period, all MMC clients were offered HCV testing, either using 1) 

standardized phlebotomy, in which other tests were “bundled”, including hepatitis A, 

hepatitis B, HIV, or syphilis where results returned within a week, or 2) fingerstick POC 

testing with immediate results provided in approximately 20 minutes. Clients self-selected 

either HCV testing strategy based on priorities and personal preferences. The trade-offs 

between the two screening strategies included waiting time for results, ability to bundle 

testing with other screenings, and fingerstick versus phlebotomy (Figure 1). All individuals 

with a reactive test result using either method underwent confirmatory HCV RNA testing 

and were referred to an HCV specialty clinic for additional treatment options (Figure 2). 

This study was approved by Yale University’s Institutional Review Board (#1306012179).

DATA ANALYSIS

Because <10% of data had missing observations, with the frequency of missing data ranging 

from 0% to 17.7% across all variables, we did not find evidence that the difference between 

the clinical intake surveys was related to systematic heterogeneity among patients. 
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Therefore, multiple imputations were implemented to address any missing data concerns.

[54] Analytical results for the variables that were missing less than 10% of observations 

were not sensitive to the departures from missing at random (MAR) assumptions. For the 

small set of variables which were missing >10% of observations, we performed additional 

sensitivity analyses and found that the pattern in the imputed data were consistent with 

patterns of observed, non-imputed data. Rubin Rules were applied to combine the results 

from different imputations for each of our analyses.[54]

First, we used a Pearson Chi-squared test to (1) examine the differences between clients who 

accepted HCV testing and those who did not; (2) assess differences between clients testing 

positive versus negative for HCV antibody; (3) examine differences between clients who 

preferred POC versus phlebotomy HCV testing, using all available covariates. Second, we 

estimated two separate multivariate logistic models for the two outcomes: acceptance of 

HCV testing and preferring POC HCV testing over phlebotomy. The Akaike Information 

Criterion (AIC) was used as a measure of relative-goodness-of-fit to discriminate among 

various models that we estimated. Our final set of models is based on a combination of AIC 

goodness-of-fit as well as inclusion of clinically relevant variables. We report both the 

adjusted odds ratios (AOR), as well as marginal effects, which represent a change in 

probability of the outcome based on a unit of change in the covariate, while other variables 

are fixed at their means.[55]

In our final analysis, we examined the differences in the percentage of HCV-infected clients 

linked to specialty HCV care among those testing positive using the two HCV testing 

strategies. In addition to using Chi-squared testing, we constructed a 95% Bayesian credible 

intervals analysis using the Metropolis-Hastings algorithm that sampled from a posterior 

distribution specified by a uniform prior and a binomial likelihood.[56] All empirical 

analyses were conducted using STATA 12.[57]

RESULTS

Over the 12-month testing period, 438 (32.6%) of the 1345 unique clients seen on the MMC 

accepted HCV screening. Those agreeing to HCV testing (Table 1) were on average in their 

mid-thirties (35.6 years), and were more likely than those not being tested to be born after 

1965 (83.2%), US-born (66.4%), black (44.5%), had more than 15 lifetime sexual partners 

(35.3%), and self-identified as PWID (22.0%). Of the 438 screened, 209 (47.7%) selected 

POC testing (Table 2) and were more likely to be white, US-born, and have a higher number 

of lifetime sexual partners, compared to those selecting standard phlebotomy testing.

Among those tested, HCV prevalence was 6.2% (27/438), with no differences in HCV 

prevalence among the POC and standard testing groups (7.7% versus 4.8%; p=0.219) (Table 

2). All those with positive HCV antibody tests had confirmatory HCV RNA levels drawn, 

consistent with HCV infection. Those with HCV infection (Table 3) were significantly older 

(43.2 vs 35.2 years old; p<0.01), baby boomers (33.3% vs 15.8%; p=0.027), white (55.5%; 

p<0.01), foreign-born (59.3%;p<0.047), and PWID (81.5% vs 18.2%; p<0.01); 81.5% 

(n=22) patients suspected that they were HCV-infected, but had not ever been confirmed or 

linked to care and were included in the testing assessment.
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Accepting HCV testing was positively and significantly correlated with having been 

diagnosed with a STI, being US-born, and being a PWID (Table 4). Covariates associated 

with choosing POC testing included having >15 lifetime sexual partners, being white, and 

being US-born (Figure 3 and Table 4). While there was no difference in HCV prevalence 

among the type of HCV testing strategy selected, those selecting POC testing were 

significantly more likely (93.8% vs 18.2%; p<0.0001) to be linked to HCV specialty care 

(Figure 4).

DISCUSSION

MMCs are highly acceptable to medically disenfranchised patients, including patients with 

HCV and underlying substance use disorders. They provide immediate, point-of-care 

treatment for patients across a range of medical conditions and are convenient for patients 

due to their user-friendly, street outreach, and non-judgmental nature. As such, they are 

emerging as important sources of non-specialty treatment and may provide an alternative 

patient-centered treatment strategy to traditional “brick and mortar” facilities.[58,59] MMCs, 

due to their mobility and user friendly services, innovatively increase healthcare accessibility 

and reduce health disparities for communities marginalized by geographic, social, and 

structural barriers through delivering essential services for preventative,[28,33,48,60,61] 

primary care,[19,25,26,62,63] and targeted disease-specific care.[20,43,64–67]

Overall, one third of all MMC clients opted for HCV testing. With expanded education and 

social marketing due to the more tolerable and efficacious HCV treatment strategies, HCV 

testing acceptability is likely to improve, especially among at-risk populations. Of concern 

here is the reduced likelihood of baby boomers to accept HCV testing in this population 

despite a high overall HCV prevalence among those tested. Strategies to improve HCV 

testing among this group is increased targeting of this high-risk group and our findings may 

reflect that current CDC messages about testing is not yet reaching marginalized 

populations.

POC HCV testing is an acceptable testing strategy in MMC settings with nearly half 

preferring POC testing. Importantly, a secondary and unanticipated benefit of our expanded 

HCV testing program was that it actively engaged HCV-infected patients and brought them 

into care, including acceptance of referrals to treatment. Thus, this modality of healthcare 

delivery is effective in both identifying new infections and also re-engaging those who have 

been previously diagnosed.

It is not surprising that patients have different preferences about HCV testing, specifically 

with different client profiles among those choosing one strategy over another. Importantly, 

those with the highest levels of perceived sexual risk (i.e., multiple sexual partners), 

preferred POC testing, yet those with injection-related risk selected standard phlebotomy 

testing. Though we did not specifically ask why clients chose one HCV testing strategy over 

another, one unsubstantiated speculation is that clients with many sexual partners may have 

been previously screened for other conditions (e.g., HIV, syphilis) but had not been tested 

for HCV since it is not traditionally associated with sexual risk, while PWIDs who are 

greatest risk for HCV plus numerous other conditions may have opted to “bundle” their 
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screening for several conditions in favor of a more comprehensive assessment that could be 

obtained only through phlebotomy. The influence of patient preferences and expectations on 

patient reported outcomes remains an important issue in providing acceptable healthcare. 

Patients who actively engage in the decision-making process experience an empowerment 

effect, ultimately receive their preferred treatment, and may become more motivated to 

adhere to their selected treatment.[68]

There is increasing emphasis on patient preferences and choice in healthcare decision-

making,[69] as recent research has shown evidence that expansion of choices can lead to 

improvements in patient health outcomes and quality of life. A 2008 systematic review and 

meta-analysis by the Preference Collaborative Review Group suggests that preferences 

positively affect patient outcomes in clinical trials, with those receiving their preferred 

treatment demonstrating better treatment outcomes.[70] For this reason, the patients in our 

setting were offered an option to be screened for HCV, as well as a choice between two 

HCV screening strategies.

In the context of this study, HCV-infected patients identified using POC testing were 

dramatically more likely to be linked to HCV specialty care. While it is unlikely that patient 

preference contributed to linkage to care, it is likely that immediate intervention once a 

diagnosis was made contributed to improved intervention outcomes. A recent systematic 

review of HIV rapid POC testing confirmed higher likelihood of linkage to care.[71] Taken 

together, these findings support that POC HCV testing using community outreach from a 

MMC is a complementary public health strategy to overcome health disparities for high risk, 

vulnerable populations. In particular with the increasing incidence of new HCV infections 

among young PWID, it is important for MMCs to promote early identification and linkage 

to care. Specific from this study was the ability to engage younger at-risk populations 

through the MMC, who might not otherwise be engaged in care, and effectively screen them 

for HCV. POC HCV testing at an MMC provides an important and complementary health 

delivery approach to access vulnerable populations who are otherwise estranged from 

healthcare

LIMITATIONS

The pilot nature of study lends itself to several important limitations. First, routine risk 

information was gleaned from routine clinical intake instrument on the MMC and not 

designed specifically to identify HCV-related risks. The addition of the HCV surveillance 

reporting information, however, supplemented the clinical information. Second, though there 

were few missing data, multiple imputations were deployed to enrich the data for 

completeness. Third, though we were able to determine how patient preferences influenced 

several outcomes, we collected insufficient data to determine “why” patients selected POC 

or standard HCV testing. Last, this study assessed POC HCV testing strategies only as the 

technology became available, and such findings may not persist as clinical care sites and 

patients have more experience with POC testing, including for HCV. Last, because HCV 

testing was provided for free, pragmatic studies may show lower acceptability of HCV 

testing, and if patients or providers had to consider costs, such constraints may influence 

HCV testing from a pragmatic perspective. Despite these limitations, however, important 
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findings gleaned here provide insights into HCV testing acceptability by vulnerable 

populations, POC testing preferences and the ability of POC to improve linkage to care, 

which ultimately may improve individual and public health.

CONCLUSIONS

Acceptability of HCV testing, irrespective of strategy, was high and resulted in several 

newly identified HCV-infected patients. Differing demographic and motivations provided 

insights into preferences for POC and standard testing. POC testing, however, resulted in 

markedly higher linkage to HCV specialty care, but should be confirmed through an 

informed decision-making process, perhaps using an informed decision-making aid, to help 

guide future testing and linkage strategies.
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Figure 1: 
Decision-based trade-offs between HCV screening strategies, New Haven, Connecticut, 

2012-2013.

HCV: Hepatitis C virus antibody; HAV: Hepatitis A virus IgM; HBV: Hepatitis B virus 

surface antigen
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Figure 2: 
Screening and referral to care algorithm for point-of-care (POC) Hepatitis C virus (HCV) 

antibody testing versus standard phlebotomy testing in a mobile medical clinic, New Haven, 

Connecticut, 2012-2013.
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Figure 3: 
Key determinants of HCV testing strategy for clients on the mobile medical clinic model; 

point-of-care (POC) vs standard (phlebotomy) testing, New Haven, Connecticut, 2012-2013.
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Figure 4: 
Linkage to care algorithm for point-of-care (POC) Hepatitis C virus (HCV) antibody testing 

versus traditional phlebotomy testing in a mobile medical clinic, New Haven, Connecticut, 

2012-2013.
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Table 1:

Baseline demographics and propensity to undergo Hepatitis C virus (HCV) antibody screening among clients 

within a mobile medical clinic (MMC) in New Haven, Connecticut, 2012-2013 (N=1345).

Correlate Total Patients Seen
N=1345

HCV Screening Performed Screened vs 
Not 

ScreenedYes
N=438

No
N=907

N observed (95% 
CI)

N imputed 
(%)

N observed 
(95% CI)

N imputed 
(%)

N observed 
(95% CI)

N imputed 
(%)

p-value

Mean Age, years [S.D.] 37.5 37.5 35.6 35.6 38.5 38.5 <0.01

(36.9,38.2) [12.0] (34.5,36.7) [11.7] (37.7,39.3) [12.1]

Baby boomer 
generation

278 294 57 74 221 221 <0.01

(263,324) 21.8% (58,90) 16.8% (196,246) 24.4%

Gender

 Male 738 751 242 256 496 497 0.220

(715,788) 55.8% (235,277) 58.4% (467,526) 54.7%

 Female 607 594 196 182 411 410 0.220

(557,630) 44.2% (161,203) 41.6% (381,440) 45.3%

Race

 White 347 359 89 99 258 258 0.028

(326,391) 26.7% (81,117) 22.6% (231,285) 28.4%

 Black 528 546 175 195 353 353 0.050

(510,582) 40.6% (173,216) 44.5% (324,382) 38.9%

 Hispanic 411 425 126 142 285 285 0.644

(391,459) 31.6% (121,163) 32.4% (258,312) 31.4%

Foreign-born 671 711 147 183 524 524 <0.01

(673,748) 52.8% (160,207) 41.8% (495,553) 57.7%

Unstable housing 409 496 63 144 346 350 0.177

(453,539) 36.8% (111,178) 32.9% (321,379) 38.6%

No health insurance 584 708 112 235 472 472 0.232

(661,755) 52.6% (195,275) 53.6% (442,502) 52.0%

Not in a stable 
relationship

933 1146 173 383 760 764 0.315

(1114,1177) 85.2% (358,407) 87.3% (742,785) 84.2%

Prior diagnosis of 
hepatitis C

46 46 23 26 23 23 <0.01

(33,60) 3.4% (15,37) 5.9% (14,32) 2.5%

Prior STI diagnosis 253 363 105 228 148 148 0.004

(257,468) 27.0% (110,345) 52.0% (126,170) 16.3%

Injection drug history 
(PWID)

188 204 76 96 112 113 <0.01

(177,231) 15.2% (78,115) 22.0% (93,133) 12.5%

 Heroin 203 268 39 108 164 164 0.015

(237,300) 20.0% (86,130) 24.7% (141,187) 18.0%
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Correlate Total Patients Seen
N=1345

HCV Screening Performed Screened vs 
Not 

ScreenedYes
N=438

No
N=907

N observed (95% 
CI)

N imputed 
(%)

N observed 
(95% CI)

N imputed 
(%)

N observed 
(95% CI)

N imputed 
(%)

p-value

 Cocaine 345 435 70 164 275 275 0.070

(393,476) 32.3% (131,196) 37.4% (248,302) 30.3%

Use of 38 57 7 28 31 31 0.380

NSEP (26,88) 4.2% (0,59) 6.3% (20,42) 3.4%

Crack cocaine use 268 334 50 118 218 218 0.166

(296,371) 24.8% (87,148) 26.8% (193,243) 24.0%

Non-injection drug use 514 625 106 218 408 408 0.096

(585,665) 46.4% (193,242) 49.6% (379,437) 45.0%

History of incarceration 531 676 106 246 425 433 0.091

(628,725) 50.3% (205,287) 56.1% (404,463) 47.8%

History of interpersonal 
violence

251 315 44 108 207 207 0.313

(280,351) 23.4% (82,134) 24.7% (182,232) 22.8%

MSM 47 51 20 24 27 27 0.037

(36,65) 3.7% (13,35) 5.6% (17,37) 3.0%

Lifetime sexual 
partners > 15

133 145 133 155 0 0 na

(121,168) 10.7% (134,175) 35.3% na 0%

Note: Nimputed is sample size based on the frequency estimate from multiple imputation procedure. Cocaine and heroin numbers reflect total 

users of either intravenous, oral, or inhaled routes.

LEGEND: HCV: Hepatitis C Virus; NSEP: Needle Syringe Exchange Program; STI: Sexually Transmitted Infection; PWID: People Who Inject 
Drugs; MSM: Men Who Have Sex with Men
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Table 2:

Decision to select point-of-care (POC) versus standard phlebotomy HCV antibody testing among clients in a 

mobile medical clinic (MMC) in New Haven, Connecticut, 2012-2013 (N=438).

Correlates
Total 

observed

HCV Testing Strategy Selected
N=438

Pearson Chi-
squared p-

value

Point-of-Care
N=209

Standard
N=229

N observed (95% 
CI)

N imputed 
(%)

N observed (95% 
CI)

N imputed 
(%)

HCV test

  Positive 27 16 - 11 - 0.219

(8,24) 7.7% (5,17) 4.8%

  Negative 411 193 193 218 218 0.219

(185,201) 92.3% (212,224) 95.2%

Mean age [S.D.] 35.6 36.0 36.0 35.3 35.3 0.497

(34.2,37.7) [12.2] (33.9,36.8) [11.0]

Baby boomer generation 57 32 36 25 38 0.857

(25,47) 17.2% (26,49) 16.6%

Gender

  Male 242 113 119 129 137 0.604

(105,134) 56.9% (121,152) 59.8%

  Female 173 86 90 87 92 0.604

(75,104) 43.0% (77,108) 40.2%

Race

  Non-Hispanic White 89 58 62 31 36 <0.01

(48,75) 29.7% (24,48) 15.7%

  Non-Hispanic Black 175 87 92 88 103 0.853

(78,106) 44.0% (87,119) 45.0%

  Hispanic 126 50 53 76 89 <0.01

(40,65) 25.4% (73,106) 38.9%

Foreign-born 147 49 54 98 130 <0.01

(40,67) 25.8% (112,147) 56.8%

Unstable housing 63 18 68 45 76 0.244

(39,98) 32.5% (59,93) 33.2%

No health Insurance 112 31 112 81 123 0.198

(78,147) 53.6% (103,142) 53.7%

Not in a stable relationship 173 50 183 123 200 0.887

(163,203) 87.7% (188,211) 87.3%

Prior diagnosis of HCV 23 12 12 11 14 0.351

(5,19) 5.7% (5,22) 6.1%

Prior diagnosis of STI 105 23 95 82 133 0.660
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Correlates
Total 

observed

HCV Testing Strategy Selected
N=438

Pearson Chi-
squared p-

value

Point-of-Care
N=209

Standard
N=229

N observed (95% 
CI)

N imputed 
(%)

N observed (95% 
CI)

N imputed 
(%)

(0,205) 45.5% (103,162) 58.1%

Injection drug history (PWID) 76 47 53 29 44 0.187

(40,66) 25.4% (30,57) 19.2%

 Heroin 39 16 56 23 52 0.43

(39,73) 26.8% (37,67) 22.7%

 Cocaine 70 22 78 48 86 0.954

(51,104) 37.2% (68,104) 37.6%

Use of NSEP 7 4 16 3 12 0.623

(0,39) 7.7% (0,24) 5.2%

Crack cocaine use 50 21 63 29 55 0.453

(34,91) 30.1% (38,72) 24.0%

Non-injection drug use 106 23 95 83 122 0.305

(72,118) 45.5% (103,141) 53.3%

History of incarceration 106 30 119 76 127 0.779

(90,149) 57.0% (107,146) 55.5%

History of interpersonal violence 44 20 66 24 42 0.085

(39,94) 31.6% (28,56) 18.3%

Occupational exposure to blood 9 8 11 1 8 0.674

(3,19) 5.1% (0,25) 3.5%

Household known HCV+ 
individual

20 17 39 3 50 0.972

(0,82) 18.6% (0,146) 21.8%

MSM 20 12 13 8 11 0.460

(6,20) 6.3% (3,19) 4.8%

Tattoo history 112 90 121 22 102 0.197

(104,139) 57.9% (0,160) 44.5%

Lifetime sexual partners > 15 133 106 115 27 40 <0.01

(100,129) 55.0% (26,54) 17.5%

Note: Nimputed is sample size based on the frequency estimate from multiple imputation procedure. Cocaine and heroin numbers reflect total 

users of either intravenous, oral, or inhaled routes.

LEGEND: HCV: Hepatitis C Virus; HCV Ab: Hepatitis C Antibody; STI: Sexually Transmitted Infection PWID: People Who Inject Drugs; NSEP: 
Needle Syringe Exchange Program; MSM: Men Who Have Sex with Men.
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Table 3:

HCV antibody testing results (positive vs negative) stratified by test type and client characteristics in a mobile 

medical clinic (MMC) in New Haven, Connecticut, 2012-2013 (N=438).

HCV Antibody Testing Result

Correlates HCV Positive
N=27

HCV Negative
N= 411

HCV+ vs HCV −

N observed (95% CI) N imputed* (%) N observed (95% CI) N imputed* (%) p-value

HCV Ab Test

 Point-Of-Care 16 16 193 193 0.215

(11,21) 59.3% (173,213) 46.9%

 Standard Phlebotomy 11 11 218 218 0.215

(6,16) 40.7% (198,238) 53.0%

Mean age, years [S.D.] 43.2 43.2 35.2 35.1 <0.01

(38.8,47.6) [10.6] (34.0,36.2) [11.6]

Baby boomer generation 8 9 49 65 0.027

(3,14) 33.3% (50,80) 15.8%

Gender

 Male 13 14 229 242 0.373

(8,19) 51.8% (222,263) 58.8%

 Female 13 13 160 169 0.373

(8,19) 48.1% (148,189) 41.1%

Race

 Non-Hispanic White 14 15 75 84 <0.01

(9,21) 55.5% (67,100) 20.4%

 Non-Hispanic Black 6 6 169 188 0.027

(2,11) 22.2% (168,209) 45.7%

 Hispanic 5 6 121 136 0.186

(1,11) 22.2% (116,157) 33.0%

Foreign-born 15 16 132 167 0.047

(10,22) 59.3% (145,189) 40.6%

Unstable housing 9 11 54 133 0.206

(4,18) 40.7% (99,167) 32.4%

No health insurance 8 11 104 223 0.200

(5,18) 40.7% (184,263) 54.3%

Not in a stable relationship 19 24 154 359 0.571

(20,28) 88.9% (334,383) 87.3%

Prior diagnosis HCV 22 22 1 4 <0.01

(18,26) 81.5% (0,10) 1.0%

Prior diagnosis STI 10 13 95 215 0.414

(7,20) 48.1% (99,330) 52.3%
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HCV Antibody Testing Result

Correlates HCV Positive
N=27

HCV Negative
N= 411

HCV+ vs HCV −

N observed (95% CI) N imputed* (%) N observed (95% CI) N imputed* (%) p-value

Injection drug history (PWID) 19 22 57 75 <0.01

(17,26) 81.5% (58,91) 18.2%

 Heroin 17 21 22 87 <0.01

(16,26) 77.8% (67,107) 21.1%

 Cocaine 16 20 54 144 <0.01

(14,26) 74.1% (113,175) 35.0%

Use of NESP 5 6 2 21 <0.01

(1,12) 22.2% (0,53) 5.1%

Crack cocaine use 16 19 34 99 <0.01

(14,25) 70.3% (69,128) 24.0%

Non-injection drug use 2 - 104 215 <0.01

(0,6) 7.4% (190,240) 52.3%

History of incarceration 14 19 92 227 0.119

(13,25) 70.3% (185,269) 55.2%

History of interpersonal violence 9 10 35 98 0.051

(4,15) 37.0% (72,124) 23.8%

Occupational exposure to blood 2 3 7 19 0. 232

(0,7) 11.1% (5,32) 4.6%

Household known HCV+ individual 7 11 13 78 0.274

(5,16) 40.1% (0,227) 19.0%

MSM 1 - 19 23 0.658

(0,3) 3.7% (12,34) 5.6%

Tattoo history 14 24 98 260 0.052

(19,29) 88.9% (228,291) 63.2%

Lifetime sexual partners > 15 4 5 129 150 0.035

(0,9) 18.5% (130,170) 36.5%

Note: The number of individuals in each group (N-imputed) as well as 95% confidence interval have been estimated using Rubin Rules for 
combining multiple imputations (in this case 10 imputations).

LEGEND: HCV: Hepatitis C Virus; HCV Ab: Hepatitis C Antibody; STI: Sexually Transmitted Infection PWID: People Who Inject Drugs; NSEP: 
Needle Syringe Exchange Program; MSM: Men Who Have Sex with Men. Cocaine and heroin numbers reflect total users of either intravenous, 
oral, or inhaled routes
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Table 4:

Multivariate Logistic Regression Analysis of HCV Screening and Selection of Point-of-Care HCV Testing 

among Clients on a Mobile Medical Clinic in New Haven, Connecticut, 2012-2013 (N=1345).

Outcome: Decision to Accept HCV Ab Screening
N=1345

Outcome: Choosing Point-of-Care HCV Ab Screen versus 
Standard Phlebotomy

N=438

Covariate AOR (95% CI) Marginal 
Effects 
(dy/dx)

p-value Covariate AOR (95% CI) Marginal 
Effects 
(dy/dx)

p-value

Prior STI 5.03 (1.76,14.26) 0.36 <0.01 > 15 sex 
partners

5.84 (3.14, 10.8) 0.41 <0.01

Non-Hispanic 
White

0.55 (0.36,0.78) −0.11 <0.01 Non-Hispanic 
White

3.21 (1.58, 5.96) 0.27 <0.01

Non-Hispanic 
Black

0.76 (0.53, 1.09) −0.05 0.13 Non-Hispanic 
Black

1.15 (0.62, 1.85) 0.04 0.65

Hispanic Referent Hispanic Referent

US-born 1.76 (1.25,2.46) 0.12 <0.01 US-born 2.31 (1.26, 3.68) 0.21 <0.01

Injection
Drug Use 
(PWID)

2.21 (1.12,4.46) 0.14 0.03 Injection Drug 
Use
(PWID)

0.31 (0.19, 1.01) −0.20 0.01

Baby Boomer 0.67 (0.46,0.97) −0.07 0.04

Prior HCV 
Diagnosis

1.94 (0.94,4.31) 0.16 0.09 Prior HCV 
Diagnosis

2.10 (0.67, 6.58) 0.18 0.2

Non-injection 
Drug Use

0.71 (0.82,1.97) 0.05 0.23

Unstable 0.76 (0.50,1.19) −0.04 0.21

Housing

Median AIC: 1392 Median AIC: 67

LEGEND: HCV: Hepatitis C Virus; HCV Ab: Hepatitis C Antibody; STI: Sexually Transmitted Infection; AOR: Adjusted Odds Ratio; CI: 
Confidence Interval; PWID: People Who Inject Drugs; AIC: Akaike Information Criterion; Covariates significant at the p<0.05 level are boldfaced.
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