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ABSTRACT 

Injection drug use has reached epidemic rates in the United States. Persons who inject 

drugs (PWID) are at increased risk for blood borne diseases such as HIV and HCV, due 

to their injection behaviors. Different factors interact and may determine injectors‘ 

sharing behaviors. Age has been determined to be a significant predictive variable in 

numerous studies. This study attempted to show that length of time injecting is also a 

significant predictor of sharing behaviors. Using multivariate logistic regression, this 

study examines length of time an individual has been injecting as it relates to receptive 

syringe sharing. Receptive syringe sharing, using a syringe after another individual, 

presents the greatest risk for contracting blood borne pathogens such as HIV and hepatitis 

C. Utilizing National HIV Behavioral Surveillance System data from PWID in 

Philadelphia, PA, results indicate that neither age of the injector nor experience are 

significant predictors of RSS. However, history of being homeless and race, identifying 

as White, non-Hispanic, are both significant predictors of RSS in an adjusted multivariate 

model. Based on these findings, current strategies to address risk behavior may not 

adequately address those most at risk for RSS. This paper concludes with 

recommendations for increased targeted interventions among those PWID with greater 

housing instability.  The aim of this recommendation is to decrease receptive syringe 

sharing and ameliorate HIV and HCV infection risk.  
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CHAPTER 1 

INTRODUCTION 

Persons who inject drugs (PWID) are at increased risk for blood borne illness 

such as Hepatitis C (HCV) and Human Immunodeficiency Virus (HIV). In the United 

States, PWID accounted for one third of new HIV infections and in 2014 accounted for a 

significant number (68.2%), of those with a reported risk factor, of new diagnosed HCV 

cases.  These diagnoses are due to sharing of drug injection equipment behaviors 

associated with injection drug use.  Sharing is also associated with infections such as 

Hepatitis B and conditions such as endocarditis and abscesses (Wejnert et al., 2016).  

These negative health effects make understanding PWID‘s injecting behavior a public 

health priority. 

Research on the associations between injection risk behaviors and the age of the 

injector indicates that younger PWID have riskier sharing behaviors (Broz et al., 2013; 

Fennema, Ameijden, Van Den Hoek, Coutinho, 1997; Krahl, Lorvick, & Edlin, 2000). 

However, an avenue that has not been investigated is the risk associated with the length 

of time an individual has been injecting (i.e. their experience as an injector) and their 

associated risk behaviors, regardless of age. From this point forward length of time 

injecting will be referred to as experience.  

With the growing opioid epidemic in the US, there is a marked increase among all 

age groups who are injecting drugs (Centers for Disease Control and Prevention [CDC], 

2015). A gap in the literature, however, is understanding the risks associated with 

experience of an injector beyond age and gender. Research addressing this gap to 

elucidate what role experience of the injector plays and whether it is associated with 

injection risk behaviors is needed; particularly the high risk injection activity of receptive 
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syringe sharing (RSS) where a syringe is used to inject drugs after someone else has 

already used it.   

This study will use pre-existing data from the National HIV Behavioral 

Surveillance (NHBS) system, a cross sectional study, to investigate the association 

between the length of time someone has been injecting, experience, with RSS. The 

purpose of this study is to determine whether the length of time an individual has been 

injecting can be used as a predictor for RSS.  We hypothesize that length of time PWID 

have been injecting, their experience, will be a predictor of RSS. Confirmation of this 

hypothesis could provide evidence to support efforts to make programmatic changes in 

outreach efforts to PWID, in order to develop interventions which target newly initiated 

injectors to provide prevention strategies in order to reduce negative health outcomes.  

 

  



  

3 
 

CHAPTER 2 

BACKGROUND 

In the United States, an estimated 2.6% of the population has ever injected drugs 

(Lansky, et al. 2014), making them most vulnerable to blood borne illnesses such as HIV 

infection and HCV. While a number of behaviors make PWID more susceptible to these 

blood-borne diseases, the sharing of drug injection equipment provides an effective 

transmission method. Despite the advances in the field of HIV and HCV prevention, 

injection drug use continues to contribute to new infections.  In the United States PWID 

continue to account for a substantial proportion of new HIV diagnoses. This population 

accounts for the third most frequently reported risk factor for HIV infection, after male-

to-male sexual contact and high-risk heterosexual contact; this pattern of risk factors 

associated with contracting HIV is mirrored in Philadelphia (AIDS Activities 

Coordinating Office [AACO], 2016; Tempalski et al., 2013).  Similar trends are seen in 

HCV infection; data from the 2003-2010 National Health and Nutrition Examination 

Survey (NHANES) estimated that 3.6 million people in the US have HCV antibodies to 

HCV (Denniston et al., 2014). An estimated 60% of current and former PWID are 

infected (CDC, 2012; Metts, Carmichael, Kokor, & Scharffenberg, 2014).  Due to the 

considerable role that injection drug use plays in the transmission of blood-borne diseases 

it is important to monitor and follow the prevalence of PWID and their trends of usage.  

PWID Population Trends 

Several epidemiological studies have documented significant increases in heroin 

use (Jones, 2013; Hedden et al., 2015). Through the 1990‘s it was found that the overall 

population prevalence of PWID decreased (Brady et al., 2008; Tempalski, et al., 2013). 
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Similarly, in a study conducted by Cooper et al. it was found that there was a slight 

decline among African American PWID between 1992-2002 while white PWID 

prevalence remained steady (2008). It has also been shown that there is  a 35% average 

increase among young PWID, age 15-29, across the US between 1996 and 2007,  while 

the prevalence of overall PWID has remained constant since 2002 (Tempalski, et al., 

2013).  

 The number of individuals utilizing heroin has nearly doubled between 2005 and 

2012 from 380,000 to 670,000 (Substance Abuse and Mental Health Services 

Administration [SAMHSA], 2013; National Survey on Drug Use and Health, 2015; 

Hedden, et al., 2015). These findings are supported by the CDC, in a report released it 

showed that between 2002-2004 & 2011-2013 there were significant increases across 

almost every demographic; 50% increase among males who reported heroin and a 100% 

increase in the number of females; across age groups for those 18-25 there was a 109% 

increase in the number of individuals reporting heroin use; and a 56% increase in those 

26 and older. Among white, non-Hispanic individuals there was a 114% increase in 

reported heroin use (2015; Cicero, Ellis, Surrat & Kurtz, 2014).  

Not only does the increase in number of PWID directly relate to increases in 

blood borne illnesses in this population, but an indicator of population prevalence that 

can also be used is the number of heroin-related overdose deaths reported. According to 

the CDC, between 2002 to 2013 the heroin-related overdose death rate increased 286%, 

while other sources identify that the number of unintentional overdose deaths in the US 

has quadrupled between 1999 and 2014 (Muhuri, Gfoerer & Davies, 2013). 
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In Philadelphia, the number of drug-related overdose deaths observed in 2016, 

over 900, indicated a 25% increase was observed from 2015, 702 drug-related overdose 

deaths; a 37% increase from the number of drug-related overdose death in 2014 (655); 

and an 82% increase from those reported in 2013 (493) (Drug Enforcement 

Administration Philadelphia Field Office, 2015; Sapatkin & Farr, 2016). The increase in 

overdose deaths is indicative of the increase in growing population of PWID. The 

increase in drug-related overdose deaths is indicative of the increase in growing 

population of PWID. 

Prescription Opioid Epidemic and PWID 

  A significant driver of the heroin epidemic has been abuse of opioid pain relievers. 

Many individuals switch to heroin after becoming addicted to opioid pain relievers, 

because heroin is less expensive and easier to obtain. The increase in the prevalence of 

opioid addiction has been associated with the increased use of heroin; this is marked by 

the increase in heroin-related morbidity and mortality. In a study conducted by, The 

National Survey on Drug Use and Health in 2009, 4 out of 5 heroin users reported that 

their use began with opioid pain relievers (SAMSHA, 2009). This is consistent with 

findings that show nearly 80% of individuals reported using prescription opioids prior to 

heroin in more recent studies (Jones, 2013; Muhuri et al, 2013). In 2009 and 2014, non-

medical prescription pain relievers were reported to be the second most common form of 

illicit drug use (SAMHSA, 2015). The pattern of prescription opioid misuse is a key 

feature in the trajectory into injection drug use.   
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PWID & Injection Risk Behaviors 

Blood-borne injection risk. There are hierarchies of risk associated with contracting 

HIV; the majority of the knowledge surrounding these risks is associated with sexual 

behaviors. Estimates have been made in a per-act probability of acquiring HIV for sexual 

acts; included in this estimate are ‗Needle-Sharing During Injection Drug Use‘ (CDC, 

2015). However, beyond this estimate, there is no official guidance regarding a hierarchy 

of risk for different sharing behaviors to determine which sharing behaviors have a higher 

probability of transmitting HIV or HCV.  

Unsafe injection behaviors are not inherent to the practice of injecting drugs. 

Socioeconomic factors, such as homelessness, incarceration, illegalization of drugs and 

paraphernalia, and sharing of injection equipment when using injection drugs becomes a 

part of many PWID‘s practice. Specific injecting practices that increase risk of blood 

borne infections include sharing needles, syringes, rinse water, cookers, and other 

injection equipment with a person already infected. Using unclean or sharing injecting 

drug equipment are the most efficient methods of transmitting both HIV and HCV 

(AIDSmap, 2016). 

At the start of every injection, blood is introduced into the needle and syringe. 

Blood remains in the needle and syringe after someone has used it and can be passed on 

to anyone else who uses that same injection equipment; the same is true for other 

injection equipment such as cookers, cottons and rinse water (Harm Reduction Coalition 

[HRC], nd). Transmission of HIV or HCV occurs when an infected person shares 

equipment, and hence their blood, with another person. HCV is actually more infectious 

than HIV; it is approximately 10 times more infectious than HIV through blood to blood 
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contact and  has been shown to survive for weeks in syringes (Budd & Robertson, 2005; 

USDHHS, 2014). Dried blood contaminated with HCV can remain infectious for up to 

six weeks at normal room temperature (Paintsil, Binka, Patel, Lindenbach & Heimer, 

2014). There is a risk of HIV and HCV infection through intravenous injection, 

subcutaneous (injecting into the fat under the skin) injecting and intramuscular injection. 

HIV infection will not automatically occur from a single incident of shared 

needle/syringe use. Baggaley et al. found that infectivity estimates for IDU ranged from 

0.63% to 2.4% (2006). This is consistent with Kaplan and Heimer‘s estimate of 

infectivity, .67% per exposure (1992).  A study conducted in Chicago aimed to discover 

the risk of HCV infection among young adult PWID (18-30). They found that those who 

shared cookers were at an increased risk for seroconverting [RH 3.54 CI(1.26-9.94)] and 

those who shared cottons were also at an increased risk, however not as great [RH 2.4 

CO(1.1-5.0)]. Risk was associated with syringe-sharing and sharing of rinse water, 

however it was not significant (Thorpe et al., 2002).  

Syringe Exchange Programs 

 Syringe exchange programs (SEPs) were created as an intervention to decrease risk 

behaviors of PWID which transmit blood borne diseases. As previously stated the 

prevalence of these diseases is much higher in the PWID population because they are 

efficiently transmitted through the sharing of injection drug equipment. Research has 

shown that SEPs are cost-effective and decrease the incidence of HIV and HCV among 

PWID (Allen, Ruiz & Jones, 2016; Wodak & Cooney, 2006). Research has also shown 

that SEPs do not increase drug use, crime, or the presence of discarded needles in 

neighborhoods. SEPs may also have additional benefits to those engaged with them, such 
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as referrals to other health programs (substance use treatment, medical care), HIV and 

HCV testing, and social services (work and housing placements) (Allen, Ruiz & Jones, 

2016).  

 Characteristics associated with utilizing SEPs include: Male gender, HIV-positive 

status, frequent injection, having a sexual partner who is IDU, homelessness, and a 

history of incarceration (Hahn, Vranizan & Moss, 1997; Macneil & Pauly, 2011; Maurer 

et al., 2016).  In Philadelphia, in 1992 the City declared a health emergency under in 

order to institute a city-wide SEP. As a result of this, in 1992, Prevention Point 

Philadelphia (PPP), an SEP, was founded and became the city‘s first legal distributor of 

syringes. PPP has had a total of 20,621 individual newly registered between 1999 and 

2014 (Maurer et al., 2016).  

PWID & Social Risk Factors 

 Drug use is associated with impaired judgment and decreased impulse control (El-

Bassel, Shaw, Dasgupta & Strathdee, 2014). These changes in a one‘s decision making 

process can lead to a person‘s increased risk of acquiring HIV, HCV, or HBV, or 

developing endocarditis and abscesses through sharing syringes or other drug equipment. 

A study conducted regarding the Inventory of Drug Use Consequences (InDUC) showed 

that individuals using drugs are impacted on different social and physical levels, 

including their intrapersonal and interpersonal relationships, social responsibilities, and 

impulse control (Tonigan & William, 2002).  

 Additional factors that put PWID at risk for acquiring negative health consequences 

are criminalization of drugs, poverty, sex work, and other socially related problems 
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(AVERT, 2016). Criminalization of the possession of drugs or drug paraphernalia such as 

needles leads to risky behaviors surrounding the use of the drugs (AVERT, 2016; 

Friedman et al., 2006). PWID concerned with arrest surrounding drug paraphernalia are 

less likely to carry their own works and therefore more likely to share syringes 

(Bluthenthal, Lorvick, Kral, Erringer & Khan, 1999).  

 Poverty and drug use are linked in a complex relationship which reinforce each other. 

The relationship between unstable housing and health harm, including among PWID, is 

well established (Fountain & Howes, 2002; Galea & Vlahov, 2002; Kemp, et al., 2006; 

Magura, Nwakeze, Roseblum & Joseph; 2000; Song Safaeian, Strathdee, Vlahov & 

Celentano, 2000; Wincup, Buckland & Bayliss, 2003). PWID experience higher rates of 

housing instability (Topp, Iversen, Baldry, & Maher, 2013) and are less likely to have a 

reliable source of income. Individuals who are homeless suffer from worse health than 

the general population (Martens, 2001), and are more likely to be engaging in drug use. A 

recent meta-analysis indicated the 54% of homeless individuals are dependent on at least 

one illicit drug (Fazel, Khosla, Doll & Geddes, 2008). Evidence links unstable housing 

with initiation into injection drug use, relapse and injection-related risk behavior (Briggs 

et al., 2009; Linton, Celentano, Kirk, & Mehta, 2013; Roy, Boivin & Laclerc, 2011; 

Song, Safaeian, Strathdee, Vlahov & Celentano, 2000). Homelessness has also been 

associated with receptive syringe sharing among 14-25 year olds (Boudreau, Leclerc, 

Boivin & Godin, 2007). Injection in public or semi-public settings has been identified as 

common among injectors, but is often the norm among homeless injectors (Briggs et al., 

2009). Public injecting is associated with higher levels of risk behaviors in drug injection 
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(Deren, Kang, Colon, Andia & Robles, 2004; Fuller, et al., 2003; Koester, et al., 2005; 

Thorpe, et al., 2000). 

PWID and Age 

 Several studies have shown that younger PWID are more likely to practice riskier 

injection behaviors, such as receptive syringe sharing, receptive paraphernalia sharing 

attending shooting galleries, and injecting more frequently, and are at increased risk for 

acquiring blood-borne infections (Battjes, Leukefeld, & Pickens, 1992; Broz, et al. 2013; 

Thiede et al., 2007; Novelli, Sherman, Havens, Strathdee & Sapun, 2005; Fuller et al., 

2005; Carneiro, Fuller, Doherty & Vlahov, 1999). The Centers for Disease Control and 

Prevention (CDC) conducted the Collaborative Injection Drug Users Study III/Drug User 

Intervention Trial (CIDUS-III/DUIT), prevention intervention specifically designed for 

young IDUs, 15-30 years old, in the U.S. The baseline analysis for this study found that 

the majority of young PWID, 69%, believed that their peers were against syringe sharing 

and most of them also believed that syringe sharing would put them at risk for infection 

for HIV (84.1%) or HCV (86.9%). However, despite these beliefs more than half of the 

participants had still recently engaged in syringe sharing and at least 17% of them did so 

at least half the times they injected. Among this sample syringe sharing was more 

commonly associated with having recently exchanged sex for money or drugs, having 

multiple sex partners, high depression and anxiety scores and not perceiving peer norms 

as being opposed to sharing (Bailey, et al. 2007). These are factors that are also 

associated with sharing behaviors among older PWID. In an additional analysis of this 

study, conducted by Rondinelli, found that newer IDUs are adopting similar injection risk 

behaviors of older IDUs despite intervention efforts and HIV prevention knowledge 
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(2009). Among younger PWID, those who reported recent receptive syringe sharing 

(RSS) reported injection initiation at a younger age, 18-24 versus 20-25 (Novelli et al., 

2005). Finally, it was found that persons who used a syringe that had been previously 

used by someone else at their first injection were much more likely to report recent 

sharing (Novelli et al., 2005). 

 It has been found that among older PWID (≥ 30) who practice sharing behaviors there 

are higher levels of close social relationships like friendships, family relationships, or 

romantic relationships between the injecting partners (Bailey et al., 2007). Additional 

correlates that have been found for sharing behaviors among older PWID are being 

female, poverty, arrest history, mental health disorders, history of childhood neglect or 

abuse, trading sex, having multiple sex partners, and having frequent unprotected sex 

(Bailey et al, 2007). 

PWID and Experience 

A limitation is that recent literature surrounding PWID who are new to injection drug use 

is sparse. The majority of literature focuses on the age of the injector, with young, 

recently initiated PWID being identified as a group at high risk for blood borne illnesses. 

This lack of current data on risk behaviors based on experience of PWID is a significant 

gap. Little is known about current risk behaviors in new, inexperienced, injectors. . This 

study aims to address this gap.  PWID who have recently begun injecting have high risk 

behaviors, however those who initiated at an older age, +40 years old, were more likely 

to practice safer injection behaviors – using sterile syringes, and injecting with their own 

works (Carneiro et al., 1999). 
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Current literature suggests that young PWID are at increased risk for blood-borne 

infection due to riskier injection practices. However, current trends in surveillance data in 

Philadelphia do not support this. Local surveillance data indicates that injectors between 

the ages of 18-29 are the only age group to have seen a decrease in new infections 

(AACO, 2016). Based on this, the gap in the literature regarding experience of the 

injector should be addressed to determine if this, rather than age of injector, is associated 

with risky injection practices (e.g. receptive syringe sharing).  The following hypothesis 

is projected: 

 Hypothesis: Those with less experience injecting drugs, regardless of age, will 

report a greater prevalence of RSS.  
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CHAPTER 3 

METHODS 

National HIV Behavioral Surveillance System 

This study utilizes data from the National HIV Behavioral Surveillance System 

(NHBS). In 2003, NHBS was established by the Centers for Disease Control and 

Prevention (CDC) to collect HIV prevalence and risk behavior data among persons at 

high risk for HIV infection. As of 2016, NHBS is funded by CDC in 22 project areas 

with a high prevalence of HIV. NHBS is conducted in rotating, annual cycles among 

three different populations at increased risk for acquiring HIV. The three populations are:  

1) Gay, bisexual and other men who have sex with men - known as the MSM 

cycle; 

2) Persons who inject drugs (PWID) - known as the IDU cycle; 

3) Heterosexuals at increased risk for HIV infection - known as the HET cycle. 

Respondent-driven sampling (RDS) is used during the IDU and HET cycles. 

During each cycle, a minimum of 500 eligible persons from each participating project 

area are interviewed. All NHBS participants are offered an HIV test, whether or not they 

are aware of their status.  This analysis uses survey responses from the NHBS IDU-4 

cycle conducted in Philadelphia from July to November 2015. 

Sampling, Eligibility, and Data Collection 

 For the 2015 NHBS-IDU4 cycle, PWID were recruited utilizing RDS, a peer-

referral sampling method. A small number of initial participants were identified during a 

period of formative assessment. The initial recruits were identified through a variety of 

methods: focus groups, street intercepts, key informants, and referrals. Several factors 
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were taken into consideration when selecting initial recruits: well connected to the 

community of interest, reflective of geographic diversity as well as identified sub-

populations (i.e. race, age, and gender), and motivated to recruit other individuals into the 

study. These initial participants, who were found to be eligible, completed the survey. 

Those who completed the survey were then asked to recruit up to five persons that they 

knew personally and who inject drugs to participate in the survey. Those recruited then 

went through the same eligibility screener, completed the survey and were asked to 

recruit others. The recruitment process continued until the desired sample size, n=500, 

had been reached. The CDC notes: 

The sample size of 500 eligible respondents per each project site was determined 

by considering the presumed HIV prevalence and desired standard error for key 

indicators of interest, as well as the efficiency of the sample method used, termed 

the design effect. This approach was presented by Salganik to calculate sample 

size for RDS… Analyses of NHBS-IDU data suggest that a design effect 

approaching 4 is appropriate for RDS studies. (CDC, 2014, p13)  

 Recruitment was tracked using a series of coded coupons. Participants received 

incentives for completing the survey, for opting to take the HIV test, as well as for 

recruiting others. HCV testing was not offered at all of the participating NHBS 

jurisdictions. Locally, Philadelphia provided opt-in rapid HCV tests, for which no 

additional incentive was provided.  

Individuals were considered eligible if they were 18 years or older and had 

reported injecting drugs in the past 12 months and were able to provide physical proof of 

recent injection.  Without physical proof individuals were asked a series of in-depth 

knowledge questions about their injection behaviors to determine their eligibility. In 

addition, the following four inclusion criteria were applied: 1) Had not previously 

completed any part of the current NHBS-IDU survey; 2) Resided in the Metropolitan 
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Statistical Areas (Philadelphia, Bucks, Chester, Delaware or Montgomery Counties); 3) 

Were able to complete the survey in English or Spanish; and, 4) Were capable of 

providing consent to participate in the survey. NHBS uses a standardized, interviewer-

administered instrument to determine eligibility. This instrument is programmed into a 

portable computer used for the survey. The survey is an anonymous standardized 

questionnaire about HIV-related risk behaviors, HIV testing, and use of HIV prevention 

services; the survey takes approximately 40 minutes to complete. All HIV and HCV test 

results are linked to the survey data.  

Survey Instrument 

The NHBS questionnaire consists of three components: a core questionnaire, a local 

questionnaire, and cycle specific questions.  

 1) Core Questions: The core questionnaire is used by all NHBS sites and covers the 

following areas: 

 Network Size(Specific to RDS cycles) – Participants are asked about the 

number of males and females that they know who inject drugs, these 

questions are summed and the participant is asked to confirm this number. 

This number is categorized as the participants‘ personal network size.  

 Demographics – age, race, homelessness, country of birth, marital status, 

socioeconomic status, healthcare access and utilization, sexual identity 

 Alcohol and drug use history – alcohol use in the last 30 days, binge 

drinking assessment, injection and non-injection drug use – type of drug 

and frequency of use drug treatment history 
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 Assessment of prevention activities, including exposure to and use of 

intervention activities – incarceration history and HIV and HCV testing in 

jail; use of various prevention and outreach activities such as free 

condoms, sterile needles and works; participation in counseling sessions 

and what organizations are providing outreach to the community of 

interest; PrEP/PEP/HIV perceptions (pre-exposure prophylaxis, PrEP and 

post exposure prophylaxis, are antiretroviral medications taken by people 

who do not have HIV to reduce their risk of contracting HIV. PrEP is an 

antiretroviral pill, Truvada, taken every day to reduce ones‘ chance of 

getting HIV. PEP is antiretroviral pills taken for 28 days after a person has 

had a single high-risk exposure to HIV.) 

2) Local Use Questions: Project sites may include supplemental questions to the core 

questions on topics of local interest. During the NHBS-IDU4 cycle Philadelphia included 

questions regarding:   

 - Needle and Syringe source information and preference 

3) Cycle-specific Questions: The NHBS questionnaire is a single document, with 

sections used only during each appropriate cycle: MSM, IDU, or HET. Cycle-specific 

questions are standardized, but they are asked only during the relevant cycle.  For the 

IDU cycle, cycle specific questions pertain to injection risk behaviors. For NHBS-IDU 

the cycle specific questions relate to injection behaviors in the 12 months prior to the date 

of interview:  

- History of injection, age at first injection;  
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- Frequency of injections, including what drug was being injected and how 

often  it was being injected in the last 12 months;  

- Injection behaviors using syringes with removable needles,   

- Sources for obtaining needles and needle disposal;  

- Injection sharing behavior in the last 12 months;  

- Questions regarding the last sharing event, including the sharing behaviors 

experienced and information about the last sharing partner.  

 Variables of Interest 

The primary purpose of this analysis is to understand the relationship between the 

experience of the injector and the likelihood of participating in receptive syringe sharing, 

i.e. injecting drugs with a syringe that someone else has already used.  To assess 

receptive syringe sharing and experience level of the PWID, the following measures 

were used and/or created.   

Outcome 

1.   RSS was assessed using the question: ‗In the past 12 months when you injected, how 

often did you use needles that someone else had already injected with?‖ In the original 

survey this is measured with a likert scale and the answer options are: 

0 = ‗Never‘ 

1 = ‗Rarely‘ 

2= ‗About half of the time‘ 

3 = ‗Most of the time‘ 

4 = ‗Always‘   
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This question was re-categorized into a binary variable: any individual who answered 0 

or ‗Never‘ was coded as ‗0‘ or ‗No‘, for not using a needle after someone else; any 

individual who answered ‗Rarely‘, ‗About half the time‘, ‗Most of the Time‘, or 

‗Always‘ was re-categorized into 1 or ‗Yes‘, for having reported that they used a needle 

after someone else.   

Exposures 

2.  Experience injecting was assessed by creating a variable labeled ‗Experience,‘ which 

was created by subtracting the reported age of first injection from age at time of interview 

in order to obtain the length of time (in years) the participant had been injecting at the 

time of interview.  

EXPERIENCE = AGE – AGEINJ; 

Those individuals who reported have injected for <=5 years were categorized as 

‗Inexperienced,‘ and those who reported having injected for >5 years were categorized as 

‗Experienced‘. The time frame <=5 was selected based on other analysis of newly 

initiated injectors (Buxton et al., 2004; Fuller et al., 2001; Garfein Vlahov, Galai, 

Doherty, & Nelson, 1996; Vlahov, Ompad, Fuller, & Nandi, 2011),  

3.  Age was categorized as either young or old, based on the individual‘s age at the time 

of data collection. Age is a calculated variable based on the participants‘ reported date of 

birth.  Young is defined as <=29 years old and Old is defined as 30+ years old. These 

ages were selected based on other analysis of young injectors (Broz et al., 2013; Vlahov, 

Ompad, Fuller, & Nandi, 2011).  

Covariates 

4. Race/Ethnicity was assessed using the following two questions:  
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‗Do you consider yourself to be of Hispanic, Latino/a, or Spanish origin‘ which was 

answered with a ‗Yes‘ or ‗No‘ and ‗Which racial group or groups do you consider 

yourself to be in? You may choose more than one option‘ In the original survey the 

options for this question are as follows: ‗American Indian or Alaska Native‘ ‗Asian‘ 

‗Black or African American‘ ‗Native Hawaiian or other Pacific Islander‘ or ‗White‘.  

These two questions were re-categorized into a single un-ordered variable. Those who 

answered ‗Yes‘ to considering themselves Hispanic were categorized as Hispanic 

whether or not they identified as another race as well. Those who identified as White but 

not Hispanic were categorized as ‗White, non-Hispanic‘, those who identified as Black 

but not Hispanic were categorized as ‗Black, non-Hispanic‘. Any other race or 

combination or races identified were categorized into ‗Other‘. 

5. Gender was assessed using the following question ‗Do you consider yourself to be 

male, female, or transgender?‘ 

6. Education was assessed using the following question ‗What is the highest level of 

education you completed?‘ This was measured with the following answers: 

 0 = ‘Never attended school‘ 

 1 = ‘Grades 1 through 8‘ 

 2 = ‗Grades 9 through 11‘ 

3 = ‗Grade 12 or GED‘ 

 4 = ‗Some college, Associate's Degree, or Technical Degree‘ 

 5 = ‗Bachelor's Degree‘ 

 6 = ‗Any post graduate studies‘ 
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This question was re-categorized into a binary variable, those who answered 0, 1, 2, 3 

were categorized as 0 = ‗Less than High School‘; any individual who answered 4, 5, 6 

were coded 1=‘High School or Higher‘. 

7. Ever homeless in the past 12 months was assessed with the following yes or no 

question ‗In the past 12 months, have you been homeless at any time? By homeless, I 

mean you were living on the street, in a shelter, in a Single Room Occupancy hotel 

(SRO), or in a car.‘  

8. Incarceration in the past 12 months was assessed with the following yes or no question 

‗During the past 12 months, have you been held in a detention center, jail, or prison for 

more than 24 hours?‘ 

Statistical Analysis 

  All reported percentages were weighted. Individual weights were obtained 

through RDS Analysis Tools (RDSAT) version 7.1.38 (RDS, Inc. Ithaca, NY). Reported 

RSS in the last 12 months was chosen to be weighted, in order to assess the probability 

that an individual who did or did not report RSS in the last 12 months would be sampled.  

The following methods were employed to obtain the individual weights. In 

RDSAT the number of re-samples for bootstrap was set to 15,000; this is the 

recommended number for optimal accuracy.  Dual-component estimates were used with a 

mean size of 12 in order to correct for any chain referrals with more connections and 

larger personal network sizes; and the algorithm type as ―enhanced data-smoothing‖.  To 

account for outliers in reported network sizes, the top and bottom 2.5% of reported 

network sizes were trimmed. Individual weights are calculated based on a respondents‘ 

individual network size; these differ from population weights. Individual weights are 
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recommended for multivariate analysis (Spiller, Cameron & Heckathorn, 2012; Wejnert, 

2010). The RDSAT-generated individual weights were exported into a text file, which 

was then merged with the existing SAS file. These individual weights were included in 

all analysis.  

Chi-square tests were used to compare the prevalence of inexperience and RSS 

across levels of each covariate including age (young/old). Logistic regression models, 

using RSS as the dependent variable, were used to determine the odds of inexperience 

associated with RSS both with and without covariate adjustment. Hosmer-Lemeshow 

Goodness-of-Fit test was used to test the fit of the model.  
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CHAPTER 4 

RESULTS 

Overall Sample Characteristics 

In all, 848 individuals were screened for eligibility; 185 were found to be 

ineligible and 16 surveys were deemed invalid and were excluded  from this analysis. 

Five participants who identified as transgendered and sixteen participants who identified 

their race as ‗Other‘ were excluded due to the small sample size; this limited the sample 

size to n=626 (Table 1). 

Table 1. Sample characteristics (n=626) 

Characteristic n (%)
a
 

RSS  

    Yes 201 (26.4) 

    No 425(73.56) 

Age  

Younger (18-29 y) 160 (25.0) 

Older (30+ y) 466 (75.0) 

Injection experience  

   Inexperienced (≤5 y) 157 (23.6) 

   Experienced (>5 y) 469 (76.4) 

Race/ethnicity  

Black, non-Hispanic 67 (10.9) 

Hispanic, any race 126 (21.1) 

White, non-Hispanic 433 (68.0) 

Gender  

Female 155 (23.9) 

Male 471 (76.1) 

Education  

Less than high school 484 (76.1) 

High school or higher 142 (23.9) 

Ever homeless  

Yes 441 (55.6) 

No 185 (44.4) 

Recent incarceration  

Yes 270 (38.7) 

No 356 (61.3) 
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a Unweighted n and weighted percentage. Due to rounding, percentages may not add to 100.0% across levels of a 

characteristic 

Of the 626 participants, the majority were male, and 30 years old or older (Table 

1). The majority of the sample identified as White, non-Hispanic and over half reported 

being homeless at any point in the last 12 months.  Just over a third  reported having been 

incarcerated in the last 12 months. 

Exposure Relationship 

 The majority of participants were experienced injectors and reported RSS (Table 

1a). Among young injectors (n=160) 49.4% were inexperienced;  among older injectors, 

only 15.1% were identified as inexperienced (Table 1a).  

Table 2. Relationship between age and drug injection experience 

Age 

Inexperienced (≤5 y) 

n (%)
a
 

Experienced (>5 y) 

n (%)
a
 

Total 

n (%)
a
 

Younger (18-29 y) 89 (49.4) 71 (50.6) 160 (100.0) 

Older (30+ y) 68 (15.1) 398 (84.9) 466 (100.0) 
 

a Unweighted n and weighted percentage. Due to rounding, percentages may not add to 100.0% across levels of a 

characteristic 

 Table 2 shows the relationship between each covariate and how it is related to 

both of the exposures, age and experience, and the outcome, RSS. Gender was not 

associated with either of the exposures or the outcome.  

In a chi-square test race/ethnicity was found to be independently associated with 

being younger and RSS, p=.0012 and p=.009 respectively. 

Recent incarceration was also found to be significantly associated with being younger 

and inexperienced, p=<.0001 and p=.04, respectively (Table 2).  
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Homelessness was found to be significantly associated with age, inexperience, 

and RSS, p=002, p=<.0001 and p=<.0001. Of those who reported homelessness 29.8% 

were younger, 31.2% were inexperienced and 33.6% reported RSS in the last 12 months. 

Only 18.9% of those who did not report homeless were younger, 14.2% were 

inexperienced and 17.4% had reported RSS (Table 2).  

Table 3. Relationship between sociodemographic characteristics and age, drug 

injection experience, and receptive syringe sharing (RSS) 

Characteristic Younger 

n (%)
a
 

p 

value 

Inexperienced 

n(%)
a
 

p 

value 

RSS
 

n(%)
a
 

p 

value 

Race/ethnicity       

Black, non-

Hispanic 8 (13.1) 

 

12 (20.3) 

 

8 (12.9) 

 

Hispanic, any race 27 (17.2) .001 33 (22.5) .71 36 (19.3) .001 

White, non-

Hispanic 

125 

(29.2) 

 

112 (24.5) 

 

157 (30.8) 

 

Gender       

Female 38 (21.1) .22 41 (28.9) .08 55 (30.8) .17 

Male 
122 

(26.2) 

 

116 (22.0) 

 

146 (25.1) 

 

Education       

Less than high 

school 

129 

(25.7) 

.68 

126 (25.9) 

.01 

158 (27.2) 

.40 

High school or 

higher 31 (22.4) 

 

31 (16.1) 

 

43 (23.7) 

 

Ever homeless       

Yes 
133 

(29.8) 

.002 

125 (31.2) 

<.0001 

158 (33.6) 

<.0001 

No 27 (18.9)  32 (14.2)  43 (17.4)  

Recent 

incarceration  

<.0001 

 

.04 

 

.81 

Yes 76 (19.2)  78 (28.1)  84 (27.0)  

No 84 (34.0)  79 (20.8)  117 (26.1)  

 

a Unweighted n and weighted percentage. Due to rounding, percentages may not add to 100.0% across levels of a 

characteristic 
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Unadjusted Association with RSS 

In a bivariate analysis, those with young age and inexperience, are at an increased 

risk for RSS. When age is adjusted for experience the OR decreases from 1.29 to 1.13. 

When experience is adjusted for by age the OR decreases from 1.50 to 1.44. In all cases 

the ORs are not statistically significant (95% CI includes 1) (See Table 3). 

Table 4. Prevalence and unadjusted odds of receptive syringe sharing (RSS) 

associated with age of user and drug injection experience 

Characteristic RSS
 

n(%)
a
 

Unadjusted Odds 

(95% CI) 

Adjusted Odds 

(95% CI) 

Age    

Younger (18-29 y) 66 (30.2) 1.29 (.861, 1.92) 1.13 (0.74,1.74)
b
 

Older (30+ y) 135 (25.1) Reference Reference 

Injection experience    

Inexperienced (≤5 y) 53 (32.7) 1.50 (1.00, 2.24) 1.44 (0.93, 2.21)
c
 

Experienced (>5 y) 148 (24.5) Reference Reference 
 

a Unweighted n and weighted percentage.  

b adjusted for experience (inexperienced, experienced) 

c adjusted for age (younger, older) 

 

Multivariable Associations with RSS  

In an adjusted multivariable logistic regression, Race/Ethnicity and homelessness remain 

significantly associated with RSS. Black, non-Hispanics are at decreased risk of RSS 

[AOR .370 (95% CI .17, .79)] as are Hispanics [AOR .523 (95% CI .318, .86)] compared 

to White, non-Hispanics. Those who experienced homeless in the last 12 months are at an 

increased risk of RSS compared to those who did not report homeless [AOR 2.4 (95% CI 

1.61, 3.58)].  
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Table 5. Adjusted odds of receptive syringe sharing (RSS) associated with age of 

user and drug injection experience 

Characteristic Adjusted Odds 

(95% CI) 

Age  

Younger (18-29 y) 1.0 (0.64, 1.56) 

Older (30+ y) Reference 

Injection experience  

   Inexperienced (≤5 y) 1.19 (0.76, 1.87) 

   Experienced (>5 y) Reference 

Race/ethnicity  

Black, non-Hispanic .370 (.174, .79) 

Hispanic, any race .523 (.318, .86) 

White, non-Hispanic Reference 

Gender  

Female 1.32 (0.86, .2.03) 

Male Reference 

Education  

Less than high school 1.42 (.90, 2.24) 

High school or higher Reference 

Ever homeless  

Yes 2.4 (1.61, 3.58) 

No Reference 

Recent incarceration  

Yes 1.09 (0.75, 1.60) 

No Reference 

 

Overall Findings 

 This study shows that neither age nor experience are significant predictors of 

receptive syringe sharing after accounting for covariates. The final multivariate model 

shows a 19% increased risk of RSS among inexperienced IDU, although this finding is 

not statistically significant. While neither age nor experience were significant predictors 

of RSS, it was discovered that Race/Ethnicity and homelessness are. White, non-Hispanic 

PWID and those who have experienced homelessness are at an increased risk of RSS.  
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CHAPTER 5 

DISCUSSION 

 The results of this study indicate that the main exposures of interest were not 

statistically significant predictors of RSS. This finding contrasts with earlier studies 

which show that the greatest predictor of sharing behaviors is age (Broz, et al. 2013; 

Carneiro, Fuller, Doherty & Vlahov, 1999; Fuller et al., 2005; Novelli, Sherman, Havens, 

Strathdee & Sapun, 2005; Thiede et al., 2007). The results from this study show that there 

is no difference in RSS among younger and older injectors.  

While the two exposures of interest were not found to be significant, it was found 

that homelessness is a significant predictor of RSS. This supports findings from other 

studies in which homelessness has been found to be a predictive factor for varying risk 

behaviors among PWID (Aidala, Cross, Stall, Harre & Sumartojo, 2005; Metsch et al., 

1995; Pyett & Warr, 1997; Surratt & Inciardi, 2010). Homelessness has been a historic 

public health and societal problem. Homelessness has been linked with re-lapse among 

injectors who had stopped injection and has been linked with injection risk behaviors 

(Linton, Celentano, Kirk & Mehta, 2013). Homelessness has also been linked to initiation 

of injection drug use among youth; however, this study was unable to evaluate 

homelessness at initiation.  

Future studies may focus on homelessness and injection drug use and their temporal 

relationship.  It is possible that in the case of PWID, homelessness may be an outcome of 

injection drug use. Stable housing has emerged as a key indicator of RSS. This finding 

indicates that supportive housing programs may help prevent RSS among PWID.  A 

limitation to this finding is that questions regarding shelter use were not asked, nor were 
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questions regarding length of time of homelessness, as these could be indicators for rates 

of sharing (German, Davey & Latkin, 2007; Palepu, Marshall, Lai, Wood, & Kerr, 2010).   

 Studies and surveillance data have shown that HIV is unevenly distributed across 

racial/ethnic groups in the US. African Americans and Hispanics are disproportionately 

affected by HIV (Lelutiu-Weinberger et al., 2009). This fact is contrary to the finding that 

Black, non-Hispanics and Hispanics are at lower risk of RSS, a risk factor for contracting 

HIV.  This could be because the sample did not have a representative group of minorities. 

. A number of studies point to racial minorities as being at increased odds for a wide 

range of risk behaviors, from injection practices to sexual behaviors (Brooks, 

Lokhnygina, Meade, Potter, Calsyn & 2013; Neaigus et al., 2013; Weinberger, 2009). 

Because the outcome was related to behavior in the last 12 months, in future studies it 

would be pertinent to look at other things that may have happened in these groups across 

that time span, and may ameliorate the association with RSS. In this study, more than a 

third of the sample had been incarcerated in the last 12 months.  However, this study did 

not look at the race/ethnicity of those incarcerated and the original data does not collect 

length of time incarcerated. It would be important to assess if both play a role in the 

decreased rates of minority reported RSS. 

There were several limitations to this study.  Most significantly, the sample had a 

limited number of new injectors. This may be indicative of the population, however due 

to the sampling method it could be assumed that those who have been injecting for a 

shorter amount of time are not as networked as longer term injectors and were not 

referred to us via the RDS. The lack of participation by new injectors may also show that 

newer injectors are less comfortable being surveyed.  All of the data included in this 
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analysis was obtained via self-report and participants may have had difficulty recalling 

information or may have underreported their socially undesirable behaviors.  
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CHAPTER 6 

CONCLUSION 

 This study makes a useful contribution to research of PWID and shows that there 

is a disparity among homeless PWID and their risk of RSS, which in turn increases their 

risk of contracting HIV and HCV. HIV is sometimes believed not to be a significant 

health issue among PWID because of the decrease in new infections in this population. 

These findings may suggest that targeted interventions aimed towards homeless PWID 

would be significant in reducing RSS and in turn blood-borne illnesses among PWID.  

This study advances the existing research by exploring experience of the injector 

along with age as predictors for RSS among PWID, an avenue which has little existing 

research. While the main exposures of interest were not significantly related to RSS, 

race/ethnicity and homelessness were. Future studies to evaluate homeless PWID and 

studies with a larger sample of minority PWID are necessary to further elucidate 

information regarding these findings in order to expand our knowledge and develop 

evidence-based interventions. 

 As the burden of injection drug use continues to increase, through the cost of 

treatment for blood borne illnesses, as well as through other adverse health outcomes 

such as overdoses, targeting interventions and support towards PWID most at risk for 

RSS could decrease these burdens.   

 

  



  

31 
 

REFERENCES 

Abdala, N., Stephens, P. C., Griffith, B. P., & Heimer, R. (1999). Survival of HIV-1 in 

syringes. Journal of Acquired Immune Deficiency Syndromes and Human 

Retrovirology : Official Publication of the International Retrovirology Association, 

20(1), 73–80. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/9928733 

Aidala, A., Cross, J. E., Stall, R., Harre, D., & Sumartojo, E. (2005). Housing status and 

HIV risk behaviors: implications for prevention and policy. AIDS and Behavior, 

9(3), 251–265. http://doi.org/10.1007/s10461-005-9000-7 

Allen, S. T., Ruiz, M. S., & Jones, J. (2016). Quantifying syringe exchange program 

operational space in the District of Columbia. AIDS and Behavior, 20(12), 2933–

2940. http://doi.org/10.1007/s10461-016-1405-y 

AVERT. (2016) People who inject drugs, HIV and AIDS.  Retrieved from 

http://www.avert.org/professionals/hiv-social-issues/key-affected-

populations/people-inject-drugs 

Baggaley, R. F., Boily, M.-C., White, R. G., & Alary, M. (2006). Risk of HIV-1 

transmission for parenteral exposure and blood transfusion: a systematic review and 

meta-analysis. AIDS (London, England), 20(6), 805–12. 

http://doi.org/10.1097/01.aids.0000218543.46963.6d 

Bailey, S. L., Ouellet, L. J., Mackesy-Amiti, M. E., Golub, E. T., Hagan, H., Hudson, S. 

M., … Garfein, R. S. (2007). Perceived risk, peer influences, and injection partner 

type predict receptive syringe sharing among young adult injection drug users in five 

U.S. cities. Drug and Alcohol Dependence, 91, S18–S29. 

http://doi.org/10.1016/j.drugalcdep.2007.02.014 

Battjes, R. J., Leukefeld, C. G., & Pickens, R. W. (1992). Age at first injection and HIV 

risk among intravenous drug users. The American Journal of Drug and Alcohol 

Abuse, 18(3), 263–73. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/1415084 

Becker B, M., Vlahov, D., Strathdee, S. A., Des Jarlais, D. C., Morse, E. V, Ouellet, L., 

… Garfein, R. S. (2004). Association between injection practices and duration of 

injection among recently initiated injection drug users. Drug and Alcohol 

Dependence, 75(2), 177–183. http://doi.org/10.1016/j.drugalcdep.2004.01.014 

Bluthenthal, R., Lorvick, J., Kral, A., Erringer, E., Kahn, J., Andreas, P., … Zule, W. 

(1999). Collateral damage in the war on drugs: HIV risk behaviors among injection 

drug users. International Journal of Drug Policy, 10(1), 25–38. 

http://doi.org/10.1016/S0955-3959(98)00076-0 

Brady, J. E., Friedman, S. R., Cooper, H. L. F., Flom, P. L., Tempalski, B., & Gostnell, 

K. (2008). Estimating the prevalence of injection drug users in the U.S. and in large 

U.S. metropolitan areas from 1992 to 2002. Journal of Urban Health : Bulletin of 



  

32 
 

the New York Academy of Medicine, 85(3), 323–51. http://doi.org/10.1007/s11524-

007-9248-5 

Briggs, D., Rhodes, T., Marks, D., Kimber, J., Holloway, G., & Jones, S. (2009). 

Injecting drug use and unstable housing: Scope for structural interventions in harm 

reduction. Drugs: Education, Prevention and Policy, 16(5), 436–450. 

http://doi.org/10.1080/09687630802697685 

Brooks, A. J., Lokhnygina, Y., Meade, C. S., Potter, J. S., Calsyn, D. A., & Greenfield, S. 

F. (2013). Racial/ethnic differences in the rates and correlates of HIV risk behaviors 

among drug abusers. The American Journal on Addictions, 22(2), 136–47. 

http://doi.org/10.1111/j.1521-0391.2013.00303.x 

Broz, D., Pham, H., Spiller, M., Wejnert, C., Le, B., Neaigus, A., & Paz-Bailey, G. 

(2014). Prevalence of HIV infection and risk behaviors among younger and older 

Injecting drug users in the United States, 2009. AIDS and Behavior, 18(S3), 284–

296. http://doi.org/10.1007/s10461-013-0660-4 

Broz, D., Wejnert, C., Pham, H. T., DiNenno, E., Heffelfinger, J. D., Cribbin, M., … 

National HIV Behavioral Surveillance System Study Group. (2014). HIV infection 

and risk, prevention, and testing behaviors among injecting drug users -- national 

HIV behavioral surveillance system, 20 U.S. cities, 2009. Morbidity and Mortality 

Weekly Report. Surveillance Summaries (Washington, D.C. : 2002), 63(6), 1–51. 

Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/24990587 

Budd, J., & Robertson, R. (2005). Hepatitis C and general practice: the crucial role of 

primary care in stemming the epidemic. The British Journal of General Practice : 

The Journal of the Royal College of General Practitioners, 55(513), 259–60. 

Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/15826430 

Carneiro, M., Fuller, C., Doherty, M. C., & Vlahov, D. (1999). HIV prevalence and risk 

behaviors among new initiates into injection drug use over the age of 40 years old. 

Drug and Alcohol Dependence, 54(1), 83–6. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/10101620 

Centers for Disease Control and Prevention (n.d.) Hepatitis C, acute 2016 case definition. 

Retrieved from https://wwwn.cdc.gov/nndss/conditions/hepatitis-c-acute/case-

definition/2016/ Centers for Disease Control and Prevention (CDC). (2012). Viral 

hepatitis surveillance, United States, 2009–2011. Atlanta, GA: US Department of 

Health and Human Services, CDC. Retrieved from 

http://www.cdc.gov/hepatitis/statistics/2010surveillance/index.htm. 

Centers for Disease Control and Prevention. National HIV Behavioral Surveillance 

System Round 4: Model Surveillance Protocol. December 19, 2014. Available from: 

Gabriela Paz-Bailey (gpazbailey@cdc.gov). 

CDC. (n.d)  NHBS IDU4-HET4 CAPI reference questionnaire (CRQ). Available from 

Gabriella Paz-Bailey (gpazbail@cdc.gov). 



  

33 
 

CDC. (2015). HIV risk behaviors. http://doi.org/10.1097/QAD.0000000000000298 

Celentano, D. D., Latimore, A. D., & Mehta, S. H. (2008). Variations in sexual risks in 

drug users: emerging themes in a behavioral context. Current HIV/AIDS Reports, 

5(4), 212–8. Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/18838061 

Cook, C., Phelan, M., Sander, G., Stone, K., & Murphy, F. (2016). www.ihra.net HARM 

REDUCTION The Case for a Harm Reduction Decade: Progress, potential and 

paradigm shifts Acknowledgements. 

Cooper, H. L. F., Brady, J. E., Friedman, S. R., Tempalski, B., Gostnell, K., & Flom, P. 

L. (2008). Estimating the prevalence of injection drug use among black and white 

adults in large U.S. metropolitan areas over time (1992--2002): estimation methods 

and prevalence trends. Journal of Urban Health : Bulletin of the New York Academy 

of Medicine, 85(6), 826–56. http://doi.org/10.1007/s11524-008-9304-9 

Davey-Rothwell, M. A., & Latkin, C. A. (n.d.). Gender Differences in Social Network 

Influence among Injection Drug Users: Perceived Norms and Needle Sharing. 

Journal of Urban Health: Bulletin of the New York Academy of Medicine, 84(5). 

http://doi.org/10.1007/s11524-007-9215-1 

Des Jarlais, D. C. (2000). Structural interventions to reduce HIV transmission among 

injecting drug users. AIDS, 14, S41–S46. http://doi.org/10.1097/00002030-

200006001-00006 

Dwayne Simpson, D., Joe, G. W., & Rowan-Szal, G. A. (1997). Drug abuse treatment 

retention and process effects on follow-up outcomes. Drug and Alcohol 

Dependence, 47(3), 227–235. http://doi.org/10.1016/S0376-8716(97)00099-9 

Drug Enforcment Agency Philadelphia Field Division. (2013) Analysis of drug-related 

overdose deaths in philadelphia. Retrieved from: 

https://info.publicintelligence.net/DEA-PhiladelphiaOverdoses-2013-2014.pdf 

El-Bassel, N., Shaw, S. A., Dasgupta, A., & Strathdee, S. A. (2014). Drug use as a driver 

of HIV risks: re-emerging and emerging issues. Current Opinion in HIV and AIDS, 

9(2), 150–5. http://doi.org/10.1097/COH.0000000000000035 

Evans, J. L., Hahn, J. A., Page-Shafer, K., Lum, P. J., Stein, E. S., Davidson, P. J., & 

Moss, A. R. (2003). Gender differences in sexual and injection risk behavior among 

active young injection drug users in San Francisco (the UFO Study). Journal of 

Urban Health : Bulletin of the New York Academy of Medicine, 80(1), 137–46. 

http://doi.org/10.1093/jurban/jtg137 

Friedman, S. R., Cooper, H. L., Tempalski, B., Keem, M., Friedman, R., Flom, P. L., & 

Des Jarlais, D. C. (2006). Relationships of deterrence and law enforcement to drug-

related harms among drug injectors in US metropolitan areas. AIDS (London, 

England), 20(1), 93–9. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/16327324 



  

34 
 

Fuller, C. M., Borrell, L. N., Latkin, C. A., Galea, S., Ompad, D. C., Strathdee, S. A., & 

Vlahov, D. (2005). Effects of race, neighborhood, and social network on age at 

initiation of injection drug use. American Journal of Public Health, 95(4), 689–95. 

http://doi.org/10.2105/AJPH.2003.02178 

Galai, N., Safaeian, M., Vlahov, D., Bolotin, A., Celentano, D. D., & ALIVE Study. 

(2003). Longitudinal patterns of drug injection behavior in the ALIVE study 

cohort,1988-2000: description and determinants. American Journal of 

Epidemiology, 158(7), 695–704. http://doi.org/10.1093/AJE/KWG209 

Galea, S., Ahern, J., & Vlahov, D. (2003). Contextual determinants of drug use risk 

behavior: a theoretic framework. Journal of Urban Health : Bulletin of the New York 

Academy of Medicine, 80(4 Suppl 3), iii50-8. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/14713671 

Garfein, R. S., Vlahov, D., Galai, N., Doherty, M. C., & Nelson, K. E. (1996). Viral 

infections in short-term injection drug users: the prevalence of the hepatitis C, 

hepatitis B, human immunodeficiency, and human T-lymphotropic viruses. 

American Journal of Public Health, 86(5), 655–61. 

http://doi.org/10.2105/AJPH.86.5.655 

German, D., & Latkin, C. A. (2012). Boredom, depressive symptoms, and HIV risk 

behaviors among urban injection drug users. AIDS and Behavior, 16(8), 2244–2250. 

http://doi.org/10.1007/s10461-012-0247-5 

German, D., Davey, M. A., & Latkin, C. A. (2007). Residential Transience and HIV Risk 

Behaviors Among Injection Drug Users. AIDS and Behavior, 11(S2), 21–30. 

http://doi.org/10.1007/s10461-007-9238-3 

Goldstein, M. F., Friedman, S. R., Neaigus, A., Jose, B., Ildefonso, G., & Curtis, R. 

(2006). Self-reports of HIV risk behavior by injecting drug users: are they reliable―. 

Addiction, 90(8), 1097–1104. http://doi.org/10.1046/j.1360-0443.1995.90810978.x 

Greenwald, M. K., Lundahl, L. H., & Steinmiller, C. L. (2013). Yohimbine increases 

opioid-seeking behavior in heroin-dependent, buprenorphine-maintained 

individuals. Psychopharmacology, 225(4), 811–824. http://doi.org/10.1007/s00213-

012-2868-9 

Hahn, J. A., Vranizan, K. M., & Moss, A. R. (1997). Who Uses Needle Exchange? A 

Study of Injection Drug Users in Treatment in San Francisco, 1989-1990, 15(2), 

157–64. http://doi.org/10.1097/00042560-199706010-00010 

Harm Reduction Coaltion. (n.d.) A safety manual for injection drug users. Retrieved from 

http://harmreduction.org/drugs-and-drug-users/drug-tools/getting-off-right/ 

Jones, C. M., Group, A. M. D., (APA), A. P. A., Back, S. E., Payne, R. L., Simpson, A. 

N., … Havens, J. R. (2013). Heroin use and heroin use risk behaviors among 

nonmedical users of prescription opioid pain relievers – United States, 2002–2004 



  

35 
 

and 2008–2010. Drug and Alcohol Dependence, 132(1–2), 95–100. 

http://doi.org/10.1016/j.drugalcdep.2013.01.007 

Kaplan, E. H., & Heimer, R. (1992). A model-based estimate of HIV infectivity via 

needle sharing. Journal of Acquired Immune Deficiency Syndromes, 5(11), 1116–8. 

Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/1403641 

Kerr, T., Small, W., Buchner, C., Zhang, R., Li, K., Montaner, J., & Wood, E. (2010). 

Syringe sharing and HIV incidence among injection drug users and increased access 

to sterile syringes. American Journal of Public Health, 100(8), 1449–1453. 

http://doi.org/10.2105/AJPH.2009.178467 

Kolodny, A., Courtwright, D. T., Hwang, C. S., Kreiner, P., Eadie, J. L., Clark, T. W., & 

Alexander, G. C. (2015). The prescription opioid and heroin crisis: a public health 

approach to an epidemic of addiction. Annu. Rev. Public Health, 36, 559–74. 

http://doi.org/10.1146/annurev-publhealth-031914-122957 

Lansky, A., Finlayson, T., Johnson, C., Holtzman, D., Wejnert, C., Mitsch, A., … 

Crepaz, N. (2014). Estimating the number of persons who inject drugs in the United 

States by meta-analysis to calculate national rates of HIV and hepatitis C virus 

infections. PLoS ONE, 9(5), e97596. http://doi.org/10.1371/journal.pone.0097596 

Lelutiu-Weinberger, C., Pouget, E. R., Des Jarlais, D. D. C., Cooper, H. L., Scheinmann, 

R., Stern, R., … Hagan, H. (2009). A meta-analysis of the hepatitis C virus 

distribution in diverse racial/ethnic drug injector groups. Social Science & Medicine, 

68(3), 579–590. http://doi.org/10.1016/j.socscimed.2008.10.011 

Ling W., Mooney, L., & Hillhouse, M. (2011). Prescription opioid abuse, pain and 

addiction: Clinical issues and implications. Drug and Alcohol Review, 30(3), 300–

305. http://doi.org/10.1111/j.1465-3362.2010.00271.x 

Linton, S. L., Celentano, D. D., Kirk, G. D., & Mehta, S. H. (2013). The longitudinal 

association between homelessness, injection drug use, and injection-related risk 

behavior among persons with a history of injection drug use in Baltimore, MD. 

Drug and Alcohol Dependence, 132(3), 457–465. 

http://doi.org/10.1016/j.drugalcdep.2013.03.009 

Macneil, J., & Pauly, B. (2011). Needle exchange as a safe haven in an unsafe world. 

Drug and Alcohol Review, 30(1), 26–32. http://doi.org/10.1111/j.1465-

3362.2010.00188.x 

Maurer, L. A., Bass, S. B., Ye, D., Benitez, J., Mazzella, S., & Krafty, R. (2016). Trend 

analyses of users of a syringe exchange program in Philadelphia, Pennsylvania: 

1999-2014. AIDS and Behavior. http://doi.org/10.1007/s10461-016-1393-y 

Maxwell, J. C. (2011). The prescription drug epidemic in the United States: A perfect 

storm. Drug and Alcohol Review, 30(3), 264–270. http://doi.org/10.1111/j.1465-

3362.2011.00291.x 



  

36 
 

Merchant, R. C., Clark, M. A., Langan, T. J., Seage, G. R., Mayer, K. H., DeGruttola, V. 

G., … DeGruttola, V. G. (2009). Effectiveness of increasing emergency department 

patients‘ self-perceived risk for being human immunodeficiency virus (HIV) 

infected through audio computer self-interview-based feedback about reported HIV 

risk behaviors. Academic Emergency Medicine : Official Journal of the Society for 

Academic Emergency Medicine, 16(11), 1143–55. http://doi.org/10.1111/j.1553-

2712.2009.00537.x 

Metsch, L. R., McCoy, C. B., McCoy, H. V., Shultz, J. M., Lai, S., Weatherby, N. L., … 

Anwyl, R. S. (1995). HIV-Related Risk Behaviors and Seropositivity among 

Homeless Drug-Abusing Women in Miami, Florida. Journal of Psychoactive Drugs, 

27(4), 435–446. http://doi.org/10.1080/02791072.1995.10471707 

Metts, J., Carmichael, L., Kokor, W., & Scharffenberg, R. (2014). Hepatitis C: 

prevalence, transmission, screening, and prevention. FP Essentials, 427, 11–7. 

Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/25478645 

Mitchell, M., & Latimer, W. (2009). Unprotected casual sex and perceived risk of 

contracting HIV among drug users in Baltimore, Maryland: evaluating the influence 

of non-injection versus injection drug user status. AIDS Care, 21(2), 221–230. 

http://doi.org/10.1080/09540120801982897 

Mitchell, Latimer, M. M., & William W. (2009). Gender differences in high risk sexul 

behaviors and injection. AIDS Education and Prevention, 21(4). 

Montgomery, M. E., Fatch, R. S., Evans, J. L., Yu, M., Davidson, P. J., Page, K., & 

Hahn, J. A. (2013). Injecting risk behavior among traveling young injection drug 

users: travel partner and city characteristics. Journal of Urban Health : Bulletin of 

the New York Academy of Medicine, 90(3), 500–15. http://doi.org/10.1007/s11524-

012-9718-2 

Muhuri, P. K., Gfroerer, J. C., & Davies, M. C. (2013). CBHSQ data review:associations 

of nonmedical pain reliever use and initiation of heroin use in the United States. 

Murray, K. F., & Carithers, R. L. (2005). AASLD practice guidelines: Evaluation of the 

patient for liver transplantation. Hepatology (Baltimore, Md.), 41(6), 1407–32. 

http://doi.org/10.1002/hep.20704 

NAM aidsmap. (n.d.) Why is injecting drug use a risk for HIV transmission?  Retrieved 

from http://www.aidsmap.com/Why-is-injecting-drug-use-a-risk-for-HIV-

transmission/page/1324128/ 

National Institute on Drug Abuse. (2014). America‘s addiction to opioids: heroin and 

prescription drug abuse. Retrieved February 28, 2017, from 

https://www.drugabuse.gov/about-nida/legislative-activities/testimony-to-

congress/2016/americas-addiction-to-opioids-heroin-prescription-drug-abuse 

Neaigus, A., Reilly, K. H., Jenness, S. M., Hagan, H., Wendel, T., & Gelpi-Acosta, C. 



  

37 
 

(2013). Dual HIV risk: receptive syringe sharing and unprotected sex among HIV-

negative injection drug users in New York City. AIDS and Behavior, 17(7), 2501–9. 

http://doi.org/10.1007/s10461-013-0496-y 

Neaigus, A., Miller, M., Friedman, S. R., Hagen, D. L., Sifaneck, S. J., Ildefonso, G., & 

des Jarlais, D. C. (2001). Potential risk factors for the transition to injecting among 

non-injecting heroin users: a comparison of former injectors and never injectors. 

Addiction (Abingdon, England), 96(6), 847–60. 

http://doi.org/10.1080/09652140020050960 

Needle, R. H., Susan Coyle, M. L., Genser, S. G., & Trotter II, R. T. (n.d.). Social 

networks, drug abuse, and HIV transmission. 

Novelli, L. A., Sherman, S. G., Havens, J. R., Strathdee, S. A., & Sapun, M. (2005). 

Circumstances surrounding the first injection experience and their association with 

future syringe sharing behaviors in young urban injection drug users. Drug and 

Alcohol Dependence, 77(3), 303–9. http://doi.org/10.1016/j.drugalcdep.2004.08.021 

Office of Health and Human Services (2017) National viral hepatitis action plan 2017-

2020. Retrieved from: 

https://www.hhs.gov/sites/default/files/National%20Viral%20Hepatitis%20Action%

20Plan%202017-2020.pdf 

 Oramasionwu, C. U., Bailey, S. C., Moore, H. N., Oramasionwu, C. O., Russell, A. L., & 

Zule, W. A. (2015). Dead space in over-the-counter syringes: The implications for 

HIV and HCV transmission. International Journal of Drug Policy, 26, 1282–1284. 

http://doi.org/10.1016/j.drugpo.2015.08.002 

Paintsil, E., Binka, M., Patel, A., Lindenbach, B. D., & Heimer, R. (2014). Hepatitis C 

virus maintains infectivity for weeks after drying on inanimate surfaces at room 

temperature: implications for risks of transmission. Journal of Infectious Diseases, 

209(8), 1205–1211. http://doi.org/10.1093/infdis/jit648 

Palmateer, N., Kimber, J., Hickman, M., Hutchinson, S., Rhodes, T., & Goldberg, D. 

(2010). Evidence for the effectiveness of sterile injecting equipment provision in 

preventing hepatitis C and human immunodeficiency virus transmission among 

injecting drug users: a review of reviews. Addiction, 105(5), 844–859. 

http://doi.org/10.1111/j.1360-0443.2009.02888.x 

Palepu, A., Marshall, B. D. L., Lai, C., Wood, E., Kerr, T., & Milby, J. (2010). Addiction 

Treatment and Stable Housing among a Cohort of Injection Drug Users. PLoS ONE, 

5(7), e11697. http://doi.org/10.1371/journal.pone.0011697 

Panel on Opportunistic Infections in HIV-Infected Adults and Adolescents. Guidelines 

for the prevention and treatment of opportunistic infections in HIV-infected adults 

and adolescents: recommendations from the Centers for Disease Control and 

Prevention, the National Institutes of Health, and the HIV Medicine Association of 

the Infectious Diseases Society of America. Available at 



  

38 
 

http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf. 

Paulozzi, L. J., Budnitz, D. S., & Xi, Y. (2006). Increasing deaths from opioid analgesics 

in the United States. Pharmacoepidemiology and Drug Safety, 15(9), 618–627. 

http://doi.org/10.1002/pds.1276 

Paulozzi, L. J., Kilbourne, E. M., & Desai, H. A. (2011). Prescription drug monitoring 

programs and death rates from drug overdose. Pain Medicine, 12(5), 747–754. 

http://doi.org/10.1111/j.1526-4637.2011.01062.x 

Pyett, P. M., & Warr, D. J. (1997). Vulnerability on the streets: Female sex workers and 

HIV risk. AIDS Care, 9(5), 539–547. http://doi.org/10.1080/713613193 

Rondinelli, A. J., Ouellet, L. J., Strathdee, S. A., Latka, M. H., Hudson, S. M., Hagan, H., 

& Garfein, R. S. (2009). Young adult injection drug users in the United States 

continue to practice HIV risk behaviors. Drug and Alcohol Dependence, 104(1), 

167–174. http://doi.org/10.1016/j.drugalcdep.2009.05.013 

Rönkä, S., & Katainen, A. (2017). Non-medical use of prescription drugs among illicit 

drug users: A case study on an online drug forum. International Journal of Drug 

Policy, 39, 62–68. http://doi.org/10.1016/j.drugpo.2016.08.013 

Roy, É., Boudreau, J.-F., Leclerc, P., Boivin, J.-F., & Godin, G. (2007). Trends in 

injection drug use behaviors over 10 years among street youth. Drug and Alcohol 

Dependence, 89(2), 170–175. http://doi.org/10.1016/j.drugalcdep.2006.12.025 

Roy, É., Boivin, J.-F. O., & Leclerc, P. (2010). Initiation to drug injection among street 

youth: A gender-based analysis. Drug and Alcohol Dependence, 114, 49–54. 

http://doi.org/10.1016/j.drugalcdep.2010.09.003 

Rudd, R. A., Seth, P., David, F., & Scholl, L. (2016). Increases in drug and opioid-

involved overdose deaths — United States, 2010–2015. MMWR. Morbidity and 

Mortality Weekly Report, 65(50–51). http://doi.org/10.15585/mmwr.mm655051e1 

Secora, A. M., Dormitzer, C. M., Staffa, J. A., & Dal Pan, G. J. (2014). Measures to 

quantify the abuse of prescription opioids: a review of data sources and metrics. 

Pharmacoepidemiology and Drug Safety, 23(12), 1227–1237. 

http://doi.org/10.1002/pds.3711 

Sapatkin, D., & Farr, S. (2016). Medical examiner: Philly overdose surge may have killed 

35 over 5 days. Retrieved February 28, 2017, from 

http://www.philly.com/philly/health/addiction/Medical-examiner-Phila-overdose-

surge-may-have-killed-35-over-5-days.html 

Spiller, M. W., Cameron, C., Heckathorn, D. D., Heckathorn, D., Barash, V., & Volz, E. 

(n.d.). RDS analysis tool 7.1 user manual RDSAT 7.1 user manual. Retrieved from 

http://www.respondentdrivensampling.org/reports/RDSAT_7.1-Manual_2012-11-

25.pdf 



  

39 
 

Song, J. Y., Safaeian, M., Strathdee, S. A., Vlahov, D., & Celentano, D. D. (2000). The 

prevalence of homelessness among injection drug users with and without HIV 

infection. Journal of Urban Health, 77(4), 678–687. 

http://doi.org/10.1007/BF02344031 

Surratt, H. L., & Inciardi, J. A. (2004). HIV risk, seropositivity and predictors of 

infection among homeless and non-homeless women sex workers in Miami, Florida, 

USA. AIDS Care, 16(5), 594–604. http://doi.org/10.1080/09540120410001716397 

 Tempalski, B., Pouget, E. R., Cleland, C. M., Brady, J. E., Cooper, H. L. F., Hall, H. I., 

… Friedman, S. R. (2013). Trends in the population prevalence of people who inject 

drugs in US metropolitan areas 1992-2007. PloS One, 8(6), e64789. 

http://doi.org/10.1371/journal.pone.0064789 

Thiede, H., Hagan, H., Campbell, J. V., Strathdee, S. A., Bailey, S. L., Hudson, S. M., … 

Garfein, R. S. (2007). Prevalence and correlates of indirect sharing practices among 

young adult injection drug users in five U.S. cities. Drug and Alcohol Dependence, 

91, S39–S47. http://doi.org/10.1016/j.drugalcdep.2007.03.001 

Thorpe, L. E., Ouellet, L. J., Hershow, R., Bailey, S. L., Williams, I. T., Williamson, J., 

… Garfein, R. S. (2002). Risk of hepatitis C virus infection among young adult 

injection drug users who share injection equipment. American Journal of 

Epidemiology, 155(7), 645–653. http://doi.org/10.1093/aje/155.7.645 

Thorpe, L. E., Ouellet, L. J., Hershow, R., Bailey, S. L., Williams, I. T., Williamson, J., 

… Garfein, R. S. (2002). Risk of hepatitis C virus infection among young adult 

injection drug users who share injection equipment. American Journal of 

Epidemiology, 155(7), 645–53. Retrieved from 

http://www.ncbi.nlm.nih.gov/pubmed/11914192 

Tonigan, J. S., & Miller, W. R. (2002). The Inventory of Drug Use Consequences 

(InDUC): Test-retest stability and sensitivity to detect change. Psychology of 

Addictive Behaviors, 16(2), 165–168. http://doi.org/10.1037//0893-164X.16.2.165 

Vlahov, D., C Ompad, D., M Fuller, C., & Nandi, V. (2011). Comparison of HIV Risk by 

Duration of Injection Drug Use. Substance Use & Misuse, 46(2–3), 181–191. 

http://doi.org/10.3109/10826084.2011.521466 

Wejnert, C., Hess, K. L., Hall, H. I., Van Handel, M., Hayes, D., Fulton, P., … Valleroy, 

L. A. (2016). Vital signs: trends in HIV diagnoses, risk behaviors, and prevention 

among persons who inject drugs — United States. MMWR. Morbidity and Mortality 

Weekly Report, 65(47), 1336–1342. http://doi.org/10.15585/mmwr.mm6547e1 

Wejnert, C. (2010). Social network analysis with respondent-driven sampling data: a 

study of racial integration on campus. Social Networks, 32(2), 112–124. 

http://doi.org/10.1016/j.socnet.2009.09.002 

 



  

40 
 

Wodak, A., & Cooney, A. (2006). Do needle syringe programs reduce HIV infection 

among injecting drug users: a comprehensive review of the international evidence. 

Substance Use & Misuse, 41(6–7), 777–813. 

http://doi.org/10.1080/10826080600669579 

Zule, W. A., Cross, H. E., Stover, J., & Pretorius, C. (2013). Are major reductions in new 

HIV infections possible with people who inject drugs? The case for low dead-space 

syringes in highly affected countries. International Journal of Drug Policy. 

http://doi.org/10.1016/j.drugpo.2012.07.002 

 

  



  

41 
 

APPENDIX A 

IRB EXEMPTION 

 

This secondary data analysis was deemed exempt from institutional review board (IRB) 

review.  Due to the de-identified nature of the data it did not meet the definition of 

‗human subjects‘ research.  

The following documents are City of Philadelphia IRB approval documents, Continuing 

Approval for Existing Study & Stamped Consent form, for the original survey, NHBS-
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APPENDIX C 
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