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Abstract

Background: Young people who use drugs have a rising hepatitis C (HCV) incidence in the 

United States, but they may face barriers to testing and treatment adoption due to stigma.

Methods: We conducted a cross-sectional study of New York City residents aged 18–29 years 

who reported non-medical prescription opioid and/or heroin use in the past 30 days. Participants 

were recruited from the community between 2014–2016 via respondent-driven sampling. 

Participants completed an in-person structured survey that included questions about HCV-testing 

and treatment and received HCV antibody testing.

Results: There were 539 respondents: 353 people who inject drugs (PWID) and 186 non-PWID. 

For PWID, median age was 25 years, 65% were male, and 73% non-Hispanic White. For non-

PWID, median age was 23 years, 73% were male, and 39% non-Hispanic White. 20% of PWID 

and 54% of non-PWID had never been tested for HCV (p<0.001). Years since first injection (aOR 

1.16, CI: 1.02–1.32, p=0.02) and history of substance use treatment (aOR 3.17, CI: 1.53–6.61, 
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p=0.02) were associated with prior testing among PWID. The seroprevalence of HCV among 

PWID was 25%, adjusted for sampling weights. Of the 75 who were aware of their HCV-positive 

status, 53% had received HCV-related medical care, and 28% had initiated treatment.

Conclusions: HCV prevalence among young PWID is high and many have never been tested. 

Injection experience and treatment engagement is associated with testing. Interventions to increase 

testing earlier in injection careers, and to improve linkage to HCV treatment, will be critical for 

young PWID.
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Background:

Fueled by the opioid crisis, the incidence of hepatitis C virus (HCV) infection in people who 

use drugs is rising.1 In national surveillance data, the highest incidence of acute HCV 

infection is in individuals aged 20 to 29.2 This incidence is driven by initiation of injection 

drug use in this age group: 20% of individuals become HCV-infected within two years of 

starting to inject drugs, and half within five years.3 People who use drugs but do not report a 

history of injection are also at higher risk for hepatitis C than the general population, 

possibly due to sexual risk or because of unreported injection drug use.4,5 Several 

jurisdictions, including New York City, have seen a new peak of HCV prevalence in this 

younger age group.6,7 If HCV elimination efforts are to be effective, engaging and treating 

this newly infected and highly marginalized population will be critical.8,9

In certain respects, the current population of young people who are newly infected with 

HCV face a very different reality than previous cohorts. HCV treatment with all-oral direct 

acting antivirals, only available since 2014, is simple, well-tolerated, and proven to be highly 

effective in both clinical trials and real-world studies of this population.10 Providers are 

increasingly aware of the opioid epidemic and its association with HCV. Medicaid expansion 

and other provisions under the Affordable Care Act provide health insurance and treatment 

access to many people who inject drugs (PWID).11

Despite this progress, many barriers to HCV testing and treatment remain. People who use 

drugs face immense stigma within the healthcare system, and because of this, may not 

access care or disclose drug use behaviors.12 Due to the same stigma, providers may not ask 

about drug use, or they may be reluctant to offer treatment to this population.13,14 Young 

people may not perceive HCV as being severe. Knowledge about HCV and its complications 

is limited among young PWID.15 Various studies have described the infection as being 

normalized among PWID, seen as inevitable, and even as a part of identity for people who 

inject.16,17 Medical providers, who know that the health effects of HCV are often decades 

away, may also diminish the urgency of testing or treatment, especially when HCV co-exists 

with more immediate risks such as HIV or overdose.16,17 Some insurance plans may restrict 

reimbursement for treatment if patients are currently using drugs, further limiting access.18
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Given the factors described above, young people’s trajectory of HCV care may be changing. 

There are few studies in the current era of HCV treatment which focus on the critical 

population of young people who use opioids. The goal of this research is to describe the 

patterns of HCV testing and treatment among young people who use opioids in New York 

City.

Methods:

Design and study population:

We analyzed data from a cross-sectional structured interview study conducted from 2014 to 

2016 in New York City. Participants were between the ages of 18 and 29 years old, lived in 

one of the five boroughs of New York City, had used either heroin or prescription opioids 

non-medically in the past 30 days, and spoke English. Opioid use was assessed by a 

combination of self-report and point-of-care urine drug screening. Detailed information 

about study methodology has been previously published.19,20 The study protocol was 

approved by the institutional review board.

Sampling:

Participants were recruited using respondent-driven sampling (RDS), a form of chain-

referral sampling which facilitates recruitment of hard-to-reach populations by using the 

participants’ own social networks to drive recruitment.21,22 Twenty participants were 

initially recruited directly by study investigators as seeds, directly from the community or as 

referrals from clinical providers and other research studies. Each was then invited to refer up 

to three eligible peers. This process was repeated until the desired sample size was reached. 

Participants were offered a $60USD incentive to participate in the study and additional 

incentives for recruitment of eligible peers. The a priori intended sample size was 600 

participants based on the power needed to establish prevalence estimates for heroin use, 

injection drug use and HCV antibody status. By the end of the study, 539 participants had 

been enrolled and met eligibility criteria. All participants provided informed consent to 

participate.

Data Collection and Coding:

Participants completed a 951-question, interviewer-administered and computer-assisted 

survey that lasted between 90–120 minutes. Interviews were conducted at private fixed 

storefront site in New York City. The interviews were structured, with questions taking the 

form of multiple-choice or numerical responses, and included questions on substance use 

behaviors, treatment utilization, and social and medical co-factors including housing, 

socioeconomic status, mental health, and HCV. The present study analyzes survey data 

related to HCV testing and treatment, as well as participant demographics and 

socioeconomic factors.

The survey asked participants about their history of HCV testing, whether they were aware 

of having HCV infection, and healthcare utilization related to HCV, including history of 

treatment initiation and completion. Participants reporting having had a previous diagnosis 

were considered “HCV aware.” Participants who reported any HCV-related medical visit or 
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HCV-related testing (eg RNA testing or liver imaging) were said to have been “linked to 

care.” Participants were also asked how concerned they were about getting HCV using a 4-

point Likert scale, and asked about barriers to HCV testing using a multiple-choice question 

with a free text option. Additionally, each participant was tested for HCV-antibody status at 

the same site as the interviews, using the OraQuick HCV Rapid Antibody Test ®. Because 

this community-based survey could not conduct phlebotomy, only antibody testing was 

performed. Antibody-positive patients were notified of their results and referred to local 

medical providers.

Statistical Analysis:

Analyses were stratified based on injection drug use status, because of different HCV risk 

between these two populations. The injection drug use group (labelled PWID) were those 

who answered yes to any lifetime history of using drugs by injection. The non-injection 

group (labelled non-PWID) had used prescription opioids non-medically in the past 30 days, 

consistent with the study entry criteria, but denied any history of using drugs by injection. 

We use descriptive statistics to report baseline characteristics, prior receipt of HCV testing, 

risk perception, and steps along the HCV care cascade. T-tests, Chi-square, and 

nonparametric tests were used to test for differences between groups depending on the 

variable. For PWID only, we performed bivariate and multilple logistic regression models to 

determine factors associated with receipt of HCV testing. Population estimates adjusting for 

RDS were computed using Gile’s Sequential Sampling estimator weights generated by the 

RDS Analyst software which was created by the Hard-to-Reach Population Methods 

Research Group.23,24 The remainder of statistical analyses were conducted using IBM’s 

SPSS software, version 25.0.25

Results:

Sample characteristics:

There were 539 respondents: 353 (66%) PWID and 186 (34%) non-PWID (with PWID 

status defined as those who reported having ever injected drugs in their lifetime). The 

characteristics of both groups are shown in Table 1. Among the 353 PWID, 337 (95%) 

reported injecting drugs in the past year, 347 (98%) had ever injected heroin, and 208 (59%) 

had ever injected prescription opioids. Among the 57 PWID not born in the U.S., 47 were 

born in Eastern Europe, 4 in Latin America, and 2 each in Asia, the Middle East, and 

Western Europe.

HCV seroprevalence:

All 539 participants received rapid HCV antibody testing in the study. A total of 105 

participants (19.5%) had a positive HCV antibody test and all of these were PWID. Hence, 

the prevalence among the 353 PWID was 29.7%. When adjusted for RDS sampling, the 

estimated prevalence of HCV antibody positivity was 17.7% for the overall sample and 

25.3% among PWID.
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HCV Testing and Risk Perception:

Of the 353 PWID, 283 (80%) had been tested for HCV in their lifetime, and 279 of these in 

the past year. In comparison, 86 of 186 (46%) non-PWID had been tested for HCV in their 

lifetime, and 84 of these in the past year. PWID were significantly more likely than non-

PWID to receive HCV testing in their lifetime and in the past year (p<0.001). PWID were 

HCV-tested a median of 3 times (IQR 3–5), and non-PWID a median of 2 times (IQR 1–

5).Participants who had never been tested reported their perceived barriers to HCV testing 

(69 PWID and 100 non-PWID). The most frequently identified barrier was “Don’t think you 

are at risk” (39% of PWID, 65% of non-PWID). 19% of PWID were “Afraid of finding out 

you have HCV,” but only 3% of non-PWID were worried about this. Other common barriers 

were participants feeling they “didn’t have time” (14% of PWID, 16% of non-PWID) and 

who were “afraid of losing their job, housing or insurance if they tested positive” (9% of 

PWID, 12% of non-PWID).

When respondents who were not known to be HCV positive were asked about their 

perception of risk, 24% of HCV-negative PWID (n=278) and 46% of HCV-negative non-

PWID (n=186) were “Not at all concerned” about getting HCV. 57% of PWID and 86% of 

non-PWID had “Rarely” or “Never” spoken to their drug-using peers about HCV.

Factors associated with HCV testing among PWID:

In bivariate testing, older age, US-born status, and more years of injection experience were 

associated with higher odds of receiving HCV testing, as was use of syringe exchange 

services in the past year and lifetime receipt of substance use disorder treatment. Individuals 

who had ever injected prescription opioids (in contrast to heroin-only) were also more likely 

to have received testing (Table 2). In a multiple regression model, more years of injection, 

and ever having attended substance use treatment and US-born status remained 

independently associated with higher odds of testing (Table 2).

Linkage to HCV treatment and care cascade:

105 participants tested HCV antibody-positive (all were PWID), 32 (30%) of whom learned 

of their HCV antibody status in the study, and 73 of whom reported having previously 

received a positive HCV test result. Two participants reported a previous positive result, but 

tested negative in the study. Figure 1 shows the cascade of care from testing through 

treatment for the PWID subgroup.

Discussion:

In this cohort of young people who use opioids, we found a high HCV antibody prevalence 

among PWID and substantial gaps in the HCV testing and treatment cascade that have 

persisted despite the development of highly effective and well-tolerated direct acting 

antiviral treatment. New York State, like other jurisdictions, has committed to ending the 

HCV epidemic by reducing incidence and treating prevalent disease.26 Our findings 

underscore some of the challenges that public health programs will need to overcome to 

achieve this goal. The prevalence of HCV antibody estimated from our high-risk sample is 

higher than the overall prevalence of chronic hepatitis C in New York City (estimated at 
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1.4% in 2018), and within the range of past reports of seroprevalence in young PWID 

nationally, where estimates vary from 10% to 53% depending on the cohort.7,27–29

We show that young PWID are more likely to be tested than people who have used opioids 

but never injected. This expected finding is in line with medical society recommendations 

about HCV testing at the time of the study, which prioritized testing for PWID. The Centers 

for Disease Control and Prevention’s 2012 guidelines state that people who use drugs by 

snorting or sniffing may be at increased risk, whereas the Association for the Study of Liver 

Disease and Infectious Diseases Society of America’s joint guidelines recommend at least 

one-time testing for people who use drugs intranasally.30,31 One practical consideration is 

that individuals may not disclose injection practices in healthcare settings as a means to 

avoid stigma, preventing clinicians from accurately differentiating these risk groups.12 

Additionally, people who misuse prescription opioids are also at increased risk of 

subsequently injecting drugs.32–34 Data from the current study show that individuals who 

report injecting drugs reported initiating injection an average of 4 years after starting non-

injection opioid misuse.35 While the diagnostic value of screening may be lower in people 

who have never injected when compared to PWID, this is a critical population to keep 

engaged in prevention efforts, because of the risk of future transition to injection drug use. 

Routine screening, informing patients of their HCV status, and normalizing conversations 

about HCV risk reduction may play an important part in prevention education – similar to 

approaches taken to prevent HIV.36,37

Among PWID, while most individuals had been tested within the past year, gaps in testing 

continue to exist. Factors associated with increased likelihood of being tested include greater 

injection experience and engagement with substance use treatment programs. HCV testing 

was also associated with syringe service program use, but this association was not 

significant after adjustment. These associations are not surprising, as increased time and 

engagement with programs would lead to additional opportunities to be offered testing. 

Despite relatively high availability of these services in New York City, individuals who have 

only recently begun injecting may not yet be connected to testing.38 Previously published 

data from the same population showed an average of 3 years from initiating drug use to 

entering a substance use treatment program, during which time they are at risk for acquiring 

HCV and may inadvertently transmit HCV to others.35 Additionally, not all treatment or 

harm reduction programs offer testing. In 2018, only 10% of New York City syringe service 

program clients were screened onsite for viral hepatitis, and national data suggest that fewer 

than half of substance use treatment programs offer HCV testing.39,40 The reasons for low-

uptake of HCV testing at these programs are myriad, but potential barriers may include lack 

of funding, inability to conduct phlebotomy, and the need to train staff.41,42 The low 

availability of testing in these settings is a missed opportunity for diagnosis of HCV in high-

risk populations.

In addition to making testing more available, other approaches can engage individuals who 

are not yet connected to substance use-related services. The United States Preventive 

Services task force recently recommended one-time testing in all adults regardless of birth 

cohort or risk.43 This approach might encourage testing during routine clinical encounters, 

even when drug use behaviors are not disclosed. The social networks in which people inject 
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can be leveraged to increase the reach of service delivery. PWID who are engaged with 

services often help educate and connect their peers – these individuals can be empowered to 

encourage HCV testing.44,45 Public health agencies can extend their reach by implementing 

contact tracing, in which injection partners of newly infected individuals are offered testing, 

but these services need to be implemented without fear of criminalization or stigma.9 

Educational initiatives may also be effective, but to maximize impact, these would need to 

successfully reach individuals not currently engaged with programs.

A critical strategy for preventing new HCV infections is reducing community prevalence by 

treating current PWID, or “treatment as prevention”.46 The care continuum reported in this 

study shows a higher proportion of individuals who started HCV treatment than other studies 

of young PWID, but still shows significant gaps in linkage to care and in treatment initiation.
47,48 The current study reflects data from early in the direct acting antiviral era; more 

individuals may have engaged in care since that time due to increasing availability of 

treatment. Early restrictions by Medicaid programs (including New York) may also have 

restricted access by limiting reimbursement for people who currently used drugs, but these 

restrictions have been lifted over time.49 Despite that, the structural factors that inhibit this 

age group from seeking care are likely to be persistent in the US healthcare system. Low-

threshold models that offer care in a destigmatized environment and reduce financial and 

logistical steps may promote treatment uptake. Our team is studying one such model in a 

clinical trial recruiting young HCV-infected PWID in New York City that is currently 

ongoing.50

The association of U.S.-born status with receipt of testing was an unexpected finding of this 

analysis. Of the non-U.S.-born individuals, the majority had emigrated from former Soviet 

Union countries in Eastern Europe. Previous research from New York City has shown high 

levels of stigma, limited engagement with health services, and a low perception of risk 

related to HCV or HIV among young people who use opioids in the Russian-speaking 

immigrant community.51,52 Because of low numbers, we were not able to determine 

associations for different regions of origin. The uptake of HCV testing may be different 

across immigrant communities, because there is significant variation in the injection risk 

behaviors of these communities in the United States..53

Strengths of this study include the large sample size, a unique cohort recruited through the 

community rather than healthcare settings, and detailed information about substance use 

behaviors. Limitations of the study include the cross-sectional design and the reliance on 

self-report for information about linkage to care and treatment. Participants were labelled as 

being aware of their diagnosis if they had been told they were HCV positive before the 

survey. They were not asked to differentiate between antibody status and HCV-viremia, 

because this distinction is not always apparent to patients, but it limits our ability to 

determine which patients are truly chronically infected rather than just seropositive. We also 

interpreted self-report of any HCV-related medical visit as being linked to care, though in 

reality there are multiple possible definitions of linkage.

Our study only performed HCV antibody testing using an oral swab, because we did not 

have capacity for phlebotomy in this community setting. This prevented us from determining 
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the prevalence of HCV viremia. This two-step diagnostic algorithm has been a commonly 

cited reason for underdiagnosis.54,55 Policies that promote reflex testing, in which 

laboratories automatically perform an HCV RNA PCR upon result of a positive antibody 

test, may help close this gap. However, this requires testing via a blood draw, and so is 

unlikely to change practice in community-based programs that rely on oral swab testing. 

Other enhanced testing modalities, such as point-of-care RNA testing or RNA testing via 

dried blood spot may help to increase RNA testing uptake in these settings, but these are not 

universally available in the United States.56

Our study was conducted in New York City, so generalizability to other areas may be 

limited, particularly rural populations. The study was conducted early in the era of direct-

acting antivirals, and before recent recommendations for universal testing. It is possible that 

more recent findings would show improved rates of testing because of new 

recommendations for universal screening, and increased treatment because of the increased 

uptake of new antiviral treatments. The RDS design was selected because it helped with 

recruitment of a population that was not connected to healthcare, but the nonrandom 

sampling may impact effect estimates. In particular, we are cautious in interpreting the 

results of bivariate and multivariate hypothesis tests, as techniques that account for the effect 

of RDS have not yet been developed. Finally, the sample size of individuals who had 

received HCV treatment was small, which limited our ability to investigate factors that 

promoted or hindered treatment uptake in this study.

In conclusion, we show that gaps in HCV testing remain among young people who use 

drugs in New York City, though PWID have higher rates of testing than people who do not 

inject. We also show that longer duration of injection experience and substance use 

treatment engagement are associated with testing, suggesting a need to improve our capacity 

to test those who have recently transitioned to injection and PWID who are not yet engaged 

with programs. Finally, similar to other cohorts, we show gaps in treatment linkage and 

uptake, suggesting that interventions to promote HCV treatment among this population may 

enhance HCV elimination efforts.
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FIGURE 1. HCV Care Cascade among Young PWID in New York City
*Data labels are number and percent of participants. HCV = Hepatitis C, PWID = “People 

Who Inject Drugs”. 2 participants are included in “aware of diagnosis” category because 

they reported having been diagnosed with HCV despite testing antibody-negative during the 

survey.
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Table 1:

Participant sociodemographic characteristics by injection drug use status

PWID (n = 353) Non-PWID (n = 186)

Median Age (Range) 25 (18–29) 23 (18–29)

Gender

 Male 230 (65%) 135 (73%)

 Female 119 (34%) 51 (27%)

 Transgender or non-binary 4 (1%) 0

Race/Ethnicity
†

 Hispanic 66 (19%) 88 (47%)

 NH-White 259 (73%) 73 (39%)

 NH-Black 5 (1%) 17 (9%)

 NH-Other 22 (6%) 6 (3%)

Born in US 295 (84%) 160 (86%)

Currently Homeless
‡ 127 (36%) 10 (5%)

Highest Level of Education

 Did not complete High School 67 (19%) 41 (22%)

 High School graduate or GED 135 (38%) 89 (48%)

 Attended some college 151 (43%) 56 (30%)

Health Insurance Coverage 292 (83%) 151 (81%)

Ever in Drug Use Treatment 301 (85%) 83 (45%)

†
Does not add to 100% due to unreported responses.

‡
“Homeless” was defined as “staying on the street, in a shelter, in a Single Room Occupancy hotel (SRO), temporarily staying with friends or 

relatives, or living in a car”

Abbreviations: NH = “Non-Hispanic”, US = “United States”, GED = “General Educational Development”

J Viral Hepat. Author manuscript; available in PMC 2022 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kapadia et al. Page 14

Table 2:

Factors associated with HCV Testing among PWID (n = 353)

Unadjusted Results
† Adjusted Regression

Ever HCV Tested Never HCV Tested p-value
§ aOR 95%CI p-value

Age (years)
‡ 24.7 (0.2) 23.7 (0.2) 0.02 1.03 0.93 – 1.15 0.59

Gender 0.82

Male 186 (66%) 45 (64%) Ref

Female 97 (34%) 25 (36%) 0.85 0.45 – 1.62 0.63

Race/Ethnicity 0.03

NH Black or other 20 (7%) 7 (10%) Ref

NH White 216 (77%) 43 (61%) 1.19 0.38 – 2.24 0.73

Hispanic 46 (16%) 20 (29%) 0.49 0.14 – 1.69 0.26

Currently Homeless
¶ 0.07

 No 171 (61%) 51 (73%) Ref

 Yes 108 (39%) 19 (27%) 1.13 0.57 – 2.25 0.73

US-born 0.002

 No 38 (13%) 20 (29%) Ref

 Yes 245 (87%) 50 (71%) 2.06 1.01 – 4.22 0.05

Years since 1st injection
‡ 3.5 (1–6) 1 (0–4) <0.001 1.16 1.02 – 1.32 0.02

Used Syringe Exchange (past year) <0.001

 No 113 (40%) 47 (67%) Ref

 Yes 170 (60%) 23 (33%) 1.89 0.92 – 3.72 0.08

Ever Injected PO <0.001

 No 97 (35%) 42 (63%) Ref

 Yes 183 (65%) 25 (37%) 1.32 0.67 – 2.60 0.42

Ever in SUD Treatment <0.001

 No 28 (10%) 24 (34%)

 Yes 255 (90%) 46 (66%) 3.17 1.53 – 6.61 0.02

Any Health Insurance 0.62

 No 56 (19%) 13 (22%)

 Yes 236 (81%) 46 (78%)

Highest level of education 0.38

 Did not complete HS 56 (20%) 11 (16%)

 HS graduate or GED 111 (39%) 24 (34%)

 Attended some college 116 (41%) 35 (50%)

†
Age shown as mean years (SD), years since 1st injection as median (IQR), all others as n (%)

‡
Modeled as a continuous variable with 1-year units.
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¶
“Homeless” was defined as “staying on the street, in a shelter, in a Single Room Occupancy hotel (SRO), temporarily staying with friends or 

relatives, or living in a car”

§
t-test for Age, Wilcoxon-Rank Sum for years since 1st injection, Chi-square for all others.

Abbreviations: GED = “General Educational Development, NH = “Non-Hispanic”, PO = prescription opioids, SUD = substance use disorder, US = 
“United States”
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