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Abstract

This analysis aims to identify relationship-level correlates of receptive syringe sharing among 

women who inject drugs in Philadelphia. Sixty-four women who injected daily were recruited 

from Prevention Point Philadelphia’s syringe exchange program (9/2/20-11/23/20). Interviewer-

administered surveys collected (1) individual-level demographics and risk behaviors and (2) 

relationship-level information about each past-6-month injection partner and injecting practices 

between the two. We built two separate log-binomial regression models which accounted for 

clustering of network members within participants to identify relationship-level correlates of using 

a syringe after a partner. Women reported injecting with a syringe previously used by 21.14% of 

partners. Women were more likely to use a syringe after sex partners (Adjusted Prevalence Ratio 

[APR]model_1=2.77) and those who provided injection assistance (APRmodel_1=1.92) or emotional 

support (APRmodel_2=6.19). Future harm reduction efforts could train women to negotiate safer 

injection practices with sex partners and those who provide injection assistance and/or emotional 

support.

Resumen
Este análisis tiene como objetivo identificar los correlatos a nivel de relación del compartimiento 

de jeringas receptivas en las mujeres que se inyectan drogas en Filadelfia. Sesenta y cuatro 

mujeres que se inyectaron diariamente fueron reclutadas en el programa de intercambio de 

jeringas de Prevention Point Philadelphia (9/2/20-11/23/20). Las encuestas fueron administradas 

por un entrevistador y recabaron (1) características demográficas y comportamientos de riesgo a 
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nivel del individuo y (2) información sobre la relación con cada pareja de inyección durante los 

últimos 6 meses, incluidas las prácticas de inyección entre los dos. Construimos dos modelos de 

regresión logarítmico-binomial separados que representaban la agrupación de miembros de la red 

dentro de los participantes para identificar correlatos a nivel de relación del uso de una jeringa 

después de una pareja. Las mujeres utilizaron una jeringa que había sido utilizada previamente 

por 21.14% de las parejas de inyección enumeradas. Las mujeres eran más probables en usar 

una jeringa después de las parejas sexuales (Razón de prevalencia ajustada [RPA]model_1 = 2.77) 

y de quienes las ayudaron a inyectarse (RPAmodel_1 = 1.92) o les brindaron apoyo emocional 

(RPAmodel_2 = 6.19). Los esfuerzos futuros de reducción del daño podrían capacitar a las mujeres 

para negociar prácticas de inyección más seguras con sus parejas sexuales y quienes brindan 

asistencia para la inyección y/o apoyo emocional.
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Background

Injection Drug Use and Infectious Disease Risk

People who inject drugs (PWID) are at increased risk for bloodborne pathogens (BBPs) 

including human immunodeficiency virus (HIV), Hepatitis C virus (HCV), and Hepatitis 

B virus (HBV) due to unsafe injection risk practices (i.e., sharing needles, syringes and 

other drug injection equipment) and skin and soft tissue infections (SSTIs), bacteremia, and 

infective endocarditis at the injection site due to re-using contaminated injecting equipment 

or not cleaning the injection site prior to injecting (1–4). According to a 2020 Report from 

the United Nations Office on Drugs and Crime, there are more than 11 million PWID 

globally, 1.4 million of whom are living with HIV, 5.6 million of whom are living with 

HCV, and 1.2 million of whom are living with both HIV and HCV (5). Within the United 

States, the number of new HIV diagnoses attributed to injection drug use had been on 

the decline; however, recent changes in the types of drugs used and the frequency of 

injection have led to several outbreaks of HIV among PWID in all regions of the United 

States. The first of these was the 2015 outbreak in rural Scott County, Indiana, which 

was attributed to injection of oxymorphone and frequent injection sharing practices (6). 

Between 2016 and 2019, several HIV outbreaks occurred among PWID in urban areas 

across the United States (7, 8), including in Lawrence and Lowell, Massachusetts (9, 10); 

Northern Kentucky/Hamilton County, Ohio (11); Seattle, Washington (11); Philadelphia, 

Pennsylvania (12); Cabell County, West Virginia (13); and Portland, Oregon (14). In most 

cases, these outbreaks were driven by changes in the frequency of injection due in large 

part to the rise of synthetic opioids in the United States drug supply and increases in the 

use of stimulants alone or in combination with opioids (7, 15, 16). The prevalence of SSTIs 

among PWID has also increased dramatically over the past 20 years, with hospitalizations 

for SSTI-related complications doubling among PWID in the United States between 2000 to 

2010 (1).
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Changing drug markets influence patterns of substance use and injection frequency

The opioid epidemic in the United States has been characterized as four distinct waves. 

The third wave, starting in 2013, was characterized by a marked increase in overdose 

deaths involving synthetic opioids, including fentanyl and fentanyl analogs (17–19). Though 

fentanyl is up to fifty times more potent than heroin, it produces a shorter period of 

intoxication, resulting in a need to inject more frequently to prevent withdrawal symptoms 

(20). The fourth and current wave is characterized by the concurrent use of stimulants 

(e.g., cocaine and methamphetamine) and opioids (15, 21, 22), either intentionally (i.e., 

speedballs, goofballs, etc.) or unintentionally (i.e., due to fentanyl being laced with other 

drugs) (23). Because stimulants typically have shorter half-lives than opioids, those using 

stimulants may also need to inject more frequently to sustain a high (4). Both of these trends 

toward more frequent injection exacerbate the likelihood of needing to reuse or share a 

needle for injection.

Risk factors for using a syringe after someone else

Reasons for syringe sharing are multifaceted but include a scarcity of resources (i.e., limited 

access to sterile syringes either due to cost or availability), injection frequency, and the 

relationships between those who inject together (24). Syringe service programs (SSPs) 

address scarcity of syringes as a driver for sharing by providing syringes to PWID at no 

cost. SSPs also provide ancillary equipment (alcohol pads to prevent abscesses, tourniquets 

for easier vein finding, etc.), which when used correctly, can decrease the risk of injection-

related injuries and disease (i.e., sepsis, SSTIs, and endocarditis) among PWID (25). Some 

SSPs also provide cookers (vessels for drug mixing) and filtration equipment (usually 

cotton) to further reduce the risk of HIV/HCV transmission. According to a recent estimate, 

SSPs in the United States distributed fewer than 50 syringes per PWID per year (26), 

which is less than one syringe per week, on average. Given that approximately 66.6% of 

PWID in the United States inject at least daily (4), the need for sterile syringes surpasses 

their availability. Additionally, as noted above, due to the shorter half-life of stimulants and 

synthetic opioids compared with heroin, those who inject cocaine, methamphetamine, and 

fentanyl or other analogs must inject more frequently, which requires greater access to sterile 

syringes to reduce the risk of infectious disease transmission and injection site infections.

Social networks and injection risk

According to Berkman’s conceptual model for how social networks impact health, social 

networks (measured via network characteristics, network relationships, and structure) act at 

the mezzo level to provide opportunities for social support, social influence/selection, social 

engagement, access to resources, and person-to-person contact. These in turn influence 

both risk (i.e., opportunities for disease transmission) and health-seeking behaviors (i.e., 

harm reduction and use of health services) (27, 28). Neaigus and colleagues reported that 

PWID used a syringe after 26% of their injection partners; relationship-level correlates of 

receptive syringe sharing included daily interaction, injecting with a partner for more than 

one year, relationship closeness, and being a sex partner (29). In a separate study, syringe 

sharing among both men and women was more likely with sex partners, those who provided 

emotional and material support, those they shared drugs with at least daily, those they used 

Rudolph and Rhodes Page 3

AIDS Behav. Author manuscript; available in PMC 2024 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



drugs with at least daily, and those who helped them acquire drugs when in withdrawal 

(30). Frequency of sharing has also been shown to be more likely with closer ties (sexual 

relationships, family members, and close friends) (31–33).

Some gender differences have also been reported. For example, women were more likely 

than men to (1) be in a relationship with someone who injects even if they did not (34), 

(2) inject with a sex partner (35, 36), (3) have sex partners that are also injection partners 

and report injecting with a sex partner (35, 37), and (4) share syringes with more network 

members (30). Rhodes and colleagues further noted that couples whose relationships center 

around drug use tend to have an “everything together” attitude, which is strengthened by 

outside stigma and threats, making codependency a useful survival tactic (38).

The current study aims to identify relationship-level correlates of receptive syringe sharing 

among women who inject drugs (WWID) in Philadelphia. Philadelphia is an important 

setting to conduct this research, as (1) the prevalence of acute HCV and HBV cases and 

the number of hospitalizations for SSTIs, bacteremia, and sepsis have increased among 

PWID in recent years (39), (2) the proportion of new HIV diagnoses attributed to injection 

drug use increased by 151% between 2016 and 2019 (39), and (3) 63% of PWID newly 

diagnosed with HIV in 2019 were coinfected with HCV (13% were infected with HIV, 

HCV, and HBV) (40). The increasing presence of fentanyl in Philadelphia’s drug supply 

(i.e., 560% increase in the prevalence of fentanyl seized by law enforcement between 2016 

and 2019) has contributed to more frequent injections which are thought to be driving the 

rise in HIV, HIV/HCV co-infections, and SSTIs among PWID (39). For example, based on 

surveys conducted by the Philadelphia Department of Public Health in 2018, the percentage 

of PWID reporting that they use a new syringe each time they inject dropped from 44% in 

2012 to 31% in 2018, 89% reported injecting more than once per day, and 44% reported 

injecting more than four times daily (39).

Methods

Recruitment

Between September and December 2020, 64 eligible women were recruited from Prevention 

Point Philadelphia (PPP), which hosts the largest syringe exchange in Pennsylvania. 

Although Pennsylvania’s drug paraphernalia laws criminalize possession of syringes, an 

executive order signed by Philadelphia’s Mayor in 1992 legalized syringe exchange at PPP 

and the possession of syringes by those participating in PPP’s Sterile Syringe Exchange 

Program. On-site syringe exchange occurs from 12-3 pm on Monday through Friday. 

Twice weekly, a research assistant approached female-presenting PPP participants receiving 

services at the syringe exchange and asked if they were interested in participating in a study 

about injection practices and HIV/HCV risk. Those interested first completed an eligibility 

screener to assess age, gender, sex at birth, frequency of injection (past 6 months), and 

whether they injected in the company of others or in a group setting (past 6 months). 

Those eligible were ≥18 years old, non-male gender, assigned female sex at birth, reported 

injecting drugs at least once daily (past 6 months), and injected drugs in the company 

of at least one other person (past 6 months). On average, 4-5 new study participants 

were recruited each week over the 4-month study period. After providing written informed 
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consent, eligible participants completed a 20- to 30-minute interviewer-administered survey. 

Participants received a $10 Wawa gift card after completing the survey. All study materials 

were approved by Temple University’s institutional review board.

Data Collection

The survey collected individual sociodemographics (i.e., age, gender, sex, race, ethnicity, 

highest level of education attained, employment status [past 6 months], income [past 6 

months], housing status [past 6 months], whether they had experienced homelessness [past 

6 months]), self-reported HIV and HCV status, and history of incarceration (time spent in 

jail or prison over the past 2 years). Time spent in jail was defined as a stay of less than 

one year in a city or county jail. Time in prison was defined as a long-term incarceration in 

a minimum- or maximum-security prison (either state or federal). Participants also reported 

the types of drugs used (past 6 months), frequency of drug (and injection) use for each drug 

used in the past 6 months, age at first injection (continuous), number of times injected per 

day (continuous), history of witnessing and surviving an overdose (ever and in the past 6 

months), and history of exchanging sex for drugs (past 6 months). Participants were also 

asked to list those with whom they had “injected frequently or have shared an injection 

setting (i.e., inject at the same time and in the same location) during the past 6 months”. To 

preserve anonymity, participants were asked to provide nicknames or code names for each 

network member rather than their legal names. Participants were then asked to describe each 

network member listed with respect to their demographic characteristics (i.e., age, gender, 

race, ethnicity, etc.), relationship type (i.e., a friend, family member, romantic partner, 

associate/acquaintance), relationship duration (months), whether the injection partner also 

helped them to inject drugs (i.e., injected drugs into them), frequency of injecting together 

in the past 6 months (collected using a Likert scale but dichotomized as daily vs. less 

than daily), frequency of interaction in the past 6 months (collected using a Likert scale 

but dichotomized as daily vs. less than daily), whether they lived together in the past 6 

months (yes/no), and whether the network member provided financial support in the past 6 

months (yes/no). Emotional support was measured using the question “How likely are you 

to discuss personal or private matters with [network member]”. Likert scale response ranged 

from “extremely likely” to “extremely unlikely”. This variable was then dichotomized 

as “extremely likely” for a high level of emotional support, versus all other responses. 

Participants also described their injection practices (past 6 months) with each partner (i.e., 

frequency of injecting together [5-item Likert scale recoded as daily vs. less than daily]; 

frequency of using syringes before vs. after each partner in the past 6 months [5-item Likert 

scale ranging from never to every time; recoded as ever vs. never], and frequency of using 

injection equipment before vs. after each partner in the past 6 months [5-item Likert scale 

ranging from never to every time; recoded as ever vs. never]). To assess risk perception, 

women were asked whether they knew or suspected that each partner (1) was living with 

HIV, (2) was living with HCV, and (3) shared syringes and/or injection equipment with 

others. Participants were also asked whether they had sex with each injection partner in the 

past 6 months. For each sex partner, participants were also asked to categorize their sexual 

relationship (i.e., main/steady, casual, exchange partner), how often condoms were used 

(past 6 months), and about physical and sexual violence in the relationship (past 6 months). 
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Our primary outcome was whether a syringe was ever used after the network member in the 

past 6 months (yes vs. no).

Data Analysis

Overall, 64 participants provided information about 123 injection partners. We first 

described individual participant characteristics, injection partner characteristics, and the 

overlap in relationship roles for each injection partner listed. Participants reported using a 

syringe after 21.14% of injection partners listed and the intraclass correlation coefficient for 

the outcome was 0.27. To determine which individual- and relationship-level variables were 

associated with the outcome of interest, we used generalized estimating equations (GEE) 

log-binomial regression models which clustered on participant ID to account for the fact 

that relationships are clustered within individuals. We specified an exchangeable correlation 

structure and a robust variance estimator to account for misspecification of the correlation 

structure. Given the high prevalence of the outcome, we used log-binomial rather than 

logistic regression, as it better approximates risk when the outcome is not rare. Variables 

that were statistically significant in the unadjusted bivariate regression models (p<0.05) were 

tested for inclusion in the adjusted models, but due to convergence issues associated with 

including age, race, ethnicity, and employment status, these variables were not included 

in the adjusted models. Given our hypotheses that women would be more likely to use a 

syringe after sex partners and those who provided emotional support and the fact that most 

sex partners also provided emotional support, we constructed two final models (one for each 

hypothesis) using GEE log-binomial regression; each model clustered on participant ID and 

specified a robust variance.

Results

Descriptive statistics for participants and their injection partners

Table I describes study participants and their injection partners. The median participant age 

was 37 (interquartile range [IQR]: 32-41.5). Overall, a majority of participants identified as 

white (78.1%), and a quarter identified as Hispanic/Latinx. Most reported housing instability 

in the past 6 months (82.8% homelessness, 48.3% living on the street or in a car, and 

17.2% transitional housing), were unemployed (67.2%), earned no income or less than or 

equal to $500/month (62.5%), reported an illegal source of income (75%; primarily sex 

work or selling drugs), and had previously overdosed (73.4%). In the past two years, 59.4% 

and 10.9% had spent time in jail or prison, respectively. Just over 10% reported a prior 

HIV diagnosis, while 79.7% reported a prior HCV diagnosis. The drugs most commonly 

injected were fentanyl (92%), followed by heroin (86%), cocaine (50%), methamphetamine 

(45%), and tranquilizers (22%). The median number of injections per day was 8 (IQR: 5-10) 

and the median number of years injecting was 6 (IQR: 3-15). Overall, 56.25% of women 

reported only one injection partner in the past 6 months. Women reported using a syringe 

after 21.14% of the injection partners listed. Overall, most injecting partners were male 

(61.8%), white (64.2%), and were described as friends (56.9%). Women interacted with 

66.7% of their injecting partners at least daily, shared an injection setting with 55.3% at 

least daily, lived with 56.1% (including in the same encampment), reported sex with 22.8%, 

were extremely likely to discuss personal/private matters with 40.7%, and received financial 
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support from 37.4%. The median age of network members was 36 (IQR: 31-42) and the 

median relationship duration was 2 years (IQR: 1-6 years).

Table II describes the overlapping relationship roles of injection partners with respect to 

emotional support (extremely likely to discuss personal/private matters), financial support, 

injection assistance, frequency of interaction (daily), frequency of injecting together (daily), 

and sex. Overall, there was a high degree of overlap across relationship roles. For 

example, 46% of those providing emotional support were sex partners. Compared with other 

relationship roles, sex partners were the most likely to also provide emotional (82%) and 

financial (75%) support, to live with participants (96%), and to be daily injection partners 

(93%).

Individual and Network Correlates of Using a Syringe After an Injection Partner

As seen in Table III, prior to adjustment, those who were younger, identified as white, and 

reported full or part-time employment (past 6 months) were statistically significantly more 

likely to report using a syringe after an injection partner. Those who reported more injection 

partners were significantly less likely to use a syringe after an injection partner (prevalence 

ratio [PR]=0.49; 95%CI: 0.34-0.70). Specifically, those who reported only one injection 

partner were significantly more likely to use a syringe after their partner than those who 

reported more than one injection partner (PR=3.27; 95%CI: 1.45-7.40). Of note, women 

who listed 4 or 5 injection partners did not report using a syringe after any of these partners. 

On the contrary, for women who reported only one partner, 44.4% reported using a syringe 

after this partner in the past 6 months. To further explore the relationship between number 

of injection partners listed and partner attributes, we conducted a supplementary analysis, 

where we compared relationship-level characteristics of injection partners who were one 

of several partners vs. those who were a woman’s sole injecting partner. Overall, injection 

partners who were the woman’s sole injecting partner were significantly more likely to 

provide emotional support (62% vs. 26%), live with her (74% vs. 43%), be a sex partner 

(44% vs. 11%), provide financial support (52% vs. 26%), and inject with her daily (64% vs. 

44%) (data not shown in tables).

Women were also more likely to report using a syringe after those with whom they 

interacted at least daily (PR=3.47, 95%CI: 1.47-8.20), shared an injection setting at least 

daily (PR=3.62; 95%CI: 1.59-8.23), lived (PR=3.84; 95%CI: 1.73-8.53), and had sex 

(PR=3.54; 95%CI: 1.94-6.45). They were also more likely to report using a syringe 

after those who provided them with financial support (PR=2.69; 95%CI: 1.24-5.85), 

emotional support (PR=8.86; 95%CI: 3.42-22.96), or injection assistance (PR=1.91; 95%CI: 

1.11-3.29).

Given the extent of overlap between relationship roles, we built two final models (model 1 

includes sex partners and model 2 includes those providing emotional support) (See Table 

IV). As seen in Model 1, after adjustment, women were significantly more likely to use 

syringes after injection partners who provided injection assistance (Adjusted Prevalence 

Ratio [APR]=1.92; 95%CI: 1.10-3.37) and who were sex partners (APR=2.77; 95%CI: 

1.36-5.64). As seen in Model 2, after adjustment, women were significantly more likely to 

use syringes after injection partners who provided emotional support (APR=6.19; 95%CI: 
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2.12-18.06). In both models, women with more injection partners were less likely to use 

syringes after their partners (APR Model 1=0.66; 95%CI: 0.47-0.91; APR Model 2=0.65; 

95%CI: 0.45-0.93). Of note, all four women who reported full/part-time employment in the 

past 6 months also reported experiencing homelessness in the past 6 months and all reported 

only one injection partner.

Discussion

In this sample of predominately white women who reported injecting daily and used syringe 

services at PPP, most reported housing instability (many of whom lived in encampments), 

a prior HCV diagnosis, a history of overdose, and frequent injection of fentanyl, heroin, 

and stimulants (e.g., cocaine and methamphetamine). Given that women reported injecting a 

median of 8 times per day, this would require approximately 56 syringes per week to permit 

the use of a new sterile syringe for each injection. According to Eva Gladstein, Deputy 

Managing Director of Health and Human Services for the City of Philadelphia “In the 

year ending June 30, 2020, Prevention Point distributed 4,797,776 syringes in Kensington, 

with an 87% collection rate” (41). On average, approximately 300 unique clients exchange 

syringes at PPP per day, of whom 20% are female. If each person who obtains syringes from 

PPP injects 8 times per day (study median), 4,797,776 syringes would be enough to allow 

1,643 unique people to inject with a new sterile syringe each time they injected. According 

to PPP Exchange Report data, 4,087 unique individuals exchanged syringes in November 

2020 and 3,930 unique individuals exchanged syringes in December 2020. This means that 

there are not enough syringes available to ensure that PWID in Philadelphia (even those who 

access syringes through PPP) can inject with a new sterile syringe each time they inject.

Women sampled reported an average of two injecting partners and using a syringe after 

21% of partners. Findings from this dyadic analysis show that prior to adjustment, women 

were more likely to use syringes after injection partners with whom they had close personal 

relationships (i.e., sex partners, those providing high levels of emotional support, those 

providing financial support, those with whom they interacted (or injected) most frequently, 

and those with whom they lived). Many of these relationships confer a level of intimacy, 

which may skew their perception of risk and promote sharing. Although we did not 

observe a statistically significant association between receptive syringe sharing and any 

of the measures of risk perception assessed here, future work could explore the mechanism 

responsible for our finding that women were more likely to report receptive syringe sharing 

with ‘closer’ relationships (i.e., greater intimacy, more frequent sharing, an “everything 

together” attitude, etc.). Our findings are consistent with those from other studies which 

have shown that compared with injection partners where syringes are not shared, syringe-

sharing partners are more likely to be family members, sex partners, closer or more intimate 

relationships, those that provided emotional or financial support, and those with whom 

money was pooled for drugs (31–33, 42–47). Our findings are also compatible with those 

reported by Sherman and colleagues, with the exception that Sherman and colleagues did 

not report an association between frequency of interaction and syringe sharing (30). We 

additionally found that those with more injection partners were less likely to report using 

a syringe after their partner. In other words, those with fewer partners (and one partner 

vs. more than one partner) were more likely to report using syringes after their partner. 
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This finding can be further contextualized by those from our supplementary analysis which 

showed that individuals reported closer and more intimate relationships with injection 

partners that were their sole injecting partners compared to those who were one of several 

injecting partners listed.

Housing instability was also frequently reported by study participants and although we did 

not specifically ask about living or injecting in encampments in the survey, encampments 

created by people experiencing homelessness are scattered throughout the city, including 

over a quarter-mile stretch in Kensington, where PPP is located. As the majority of people 

who live in encampments report opioid use, those living in these communities may have 

greater opportunities to inject with others who use opioids due to a shared living space. As a 

result, women living in encampments may have been more likely to report multiple injecting 

partners and to report injecting with others or in group settings. This may also explain 

our finding that individuals with whom women reported living and injecting were not 

always close relationships. For example, of the 69 injection partners with whom individuals 

reported living, women reported seeing only 81% daily, receiving emotional support from 

59%, and receiving financial support from 51%.

There are a few limitations to this study. Due to the cross-sectional nature of this study, 

we are unable to assess temporality or a causal relationship. Additionally, due to the large 

percentage of white WWID in the sample, our results may not be generalizable to all WWID 

in Philadelphia. Based on data provided by the PPP syringe exchange, 54% of their clients 

during the same timeframe were white, although the breakdown by gender is not known. 

Additionally, because women were recruited directly from the syringe exchange, they 

represent women who are already accessing harm reduction services and may consequently 

have safer injection practices than those who do not access harm reduction services. As a 

result, women who do not access PPP exchange services may report more syringe sharing 

and the relationship-level correlates of receptive syringe sharing may differ. WWID included 

in this sample also experienced a high degree of housing instability which may not reflect 

the range of housing experiences of all WWID in Philadelphia. Finally, very few women 

included in this sample reported full or part-time employment (6%) and a majority reported 

monthly incomes less than $1,500 (84%). Thus, our findings may not be generalizable to 

WWID who are employed and earning higher wages.

Conclusion

Findings from this study suggest that relationship-level factors were strongly correlated with 

injection practices, and specifically one’s likelihood of using a syringe after an injection 

partner. Because injection often takes place within a social context (i.e., with another 

person(s) and in a particular environment), focusing on safe injection practices within a 

real-world context is of paramount importance. In addition to focusing harm reduction 

efforts on women’s individual-level risk behaviors, future efforts could incorporate trainings 

on how to negotiate safer injection practices with close relationships (i.e., sex partners, those 

who provide injection assistance, and who provide emotional support).
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Table I.

Individual and Network Characteristics of 64 Women who Inject Drugs in Philadelphia Pennsylvania (2020)

N (%)

Individual-level (N=64) 

   Female gender identity 63 98.44

   Hispanic/Latinx 16 25.00

   Race

   White 50 78.13

   Black/African American 3 4.69

   Other
1 11 17.19

   Sexual orientation

   Straight 46 71.9

   Bisexual 15 23.4

   Lesbian/gay/pansexual 3 4.69

   High school education / GED or greater 24 37.50

   Living situation (past 6 months)
2

   Stable housing (house or apartment, including rental) 22 34.38

   Transitional housing (i.e., halfway housing, group home, jail, shelter) 11 17.19

   Live on the street (including car) 44 48.28

   Homeless at any point during the past 6 months (i.e., were living on the street, in a car, park, abandoned building, tent, 
campsite, or squatting)

53 82.81

   Employment (past 6 months)
2

   Full/part-time 4 6.25

   Unemployed 43 67.19

   Unable to work 18 28.13

   Other (furloughed/self-employed) 2 3.13

   Average monthly income (past 6 months)

   No income 15 23.44

   Less than or equal to $500 a month 25 39.06

   Greater than $500 and less than $1,500 14 21.88

   Greater than $1,500 and less than $2,500 8 12.50

   Greater than $4,000 and less than $5,000 2 3.13

   Any source of illegal income (past 6 months) 48 75.00

   Selling drugs 37 57.81

   Sex work 26 40.63

   Boosting 10 15.63

   Selling syringes 9 14.06

   Other (looting, fighting, lookout, panhandling) 4 6.25

   Monthly income (past 6 months) is___
3

   Not enough to make ends meet 44 69.84

   Just enough to make ends meet 13 20.63
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N (%)

   Some money left over 6 9.52

   Any children under 18 years of age 42 65.6

   Incarceration history

   Jail (past 2 years) 38 59.38

   Prison (past 2 years) 7 10.94

   Ever tested positive for HIV 7 11.11

   Ever tested positive for HCV 51 79.69

   Drugs injected (past 6 months)

   Cocaine 32 50.00

   Heroin 55 85.94

   Fentanyl 59 92.19

   Prescription opioids 4 6.25

   Synthetics 1 1.56

   Methamphetamine 29 45.31

   Ketamine 4 6.25

   Tranquilizers 14 21.88

   Ever overdosed 47 73.44

 Engaged in sex exchange (past 6 months) 28 43.75

   Only one injection partner (past 6 months) 36 56.25

   Age, median (IQR) 37 (32 – 41.5)

   Age at first injection, median (IQR) 28 (24 – 33)

   Years injecting, median (IQR) 6 (3 – 15)

   Number of times inject per day (past 6 months), median (IQR) 8 (5 – 10)

   Number of injection partners (past 6 months), median (IQR) 1 (1 – 3)

   Number of overdoses (past 6 months), median (IQR) 0 (0 – 1)

   Number of overdoses witnessed (past 6 months), median (IQR) 9.5 (2.5 – 20)

Network-level Characteristics (N=123) 

Network member demographics

   Age, median (IQR) 36 (31-42)

   Female 47 38.21

   Hispanic/Latinx 28 22.76

   Race

   White 79 64.23

   Black/African American 15 12.20

   Other
1 29 23.57

Relationship characteristics

   Relationship type
2

   Romantic 28 22.76

   Family 6 4.88

   Friend 70 56.91

   Associate 22 17.89

AIDS Behav. Author manuscript; available in PMC 2024 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Rudolph and Rhodes Page 15

N (%)

   Interact with partner at least daily (past 6 months) 82 66.67

   Share an injection setting at least daily (past 6 months) 68 55.28

   Live together (past 6 months) 69 56.10

   Injection partner provided financial support (past 6 months) 46 37.40

   Emotional support (i.e., extremely likely to discuss personal/private matters with injection partner) (past 6 months) 50 40.65

   Sex partner (past 6 months) 28 22.76

   Injection partner helped her to inject drugs (past 6 months) 49 39.84

   Share injection equipment with injection partner (past 6 months) 69 56.10

   Relationship duration in months, median (IQR) 24 (12-72)

Risk perception

   Individual perceives that injection partner is living with HIV
4 10 8.20

   Individual perceives that injection partner is living with HCV
4 82 67.21

   Individual perceives that injection partner shares syringes or injection equipment with others

   No – neither syringes nor equipment 49 39.84

   Yes – syringes 0 0.00

   Yes - cookers/cotton 12 9.76

   Yes – syringes and cookers/cotton 20 16.26

   Don’t know 42 34.15

1
Other includes Asian/Pacific Islander, Native American, two or more races, other race, and don’t know

2
Numbers do not sum to 100% because multiple responses were permitted

3
N=63

4
N=122
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Table III.

Unadjusted Prevalence Ratios for Individual and Network Correlates of Using a Syringe Second in the Past 6 

Months (N=123 Injection Partnerships)

PR 95% CI

Individual-level (N=64) 

   Age 0.94 (0.90, 1.00)

   Hispanic/Latinx 0.12 (0.02, 0.89)

   Race (White vs. Other) 4.32 (1.04, 17.92)

   Sexual orientation

   Straight ref ref

   Bisexual 0.85 (0.32, 2.26)

   Lesbian/gay/pansexual 1.18 (0.22. 6.20)

   High school education / GED or greater 0.96 (0.42, 2.21)

   Living situation (past 6 months)

   Stable housing (house or apartment, including rental) 0.45 (0.17, 1.22)

   Transitional housing (i.e., halfway housing, group home, jail, shelter) 1.15 (0.38, 2.75)

   Live on the street (including car) 1.07 (0.49, 2.33)

   Homeless at any point during the past 6 months (i.e., were living on the street, in a car, park, abandoned building, tent, 
campsite, or squatting)

1.15 (0.46, 2.90)

   Employed full/part-time (past 6 months) 3.05 (1.52, 6.12)

   Any monthly income (past 6 months) 0.63 (0.30, 1.33)

   Any source of illegal income (past 6 months) 0.68 (0.32, 1.47)

   Monthly income (past 6 months) is___
1

   Not enough to make ends meet ref ref

   Just enough to make ends meet 0.68 (0.25, 1.89)

   Some money left over 0.45 (0.06, 3.11)

   Any children under 18 years of age 1.22 (0.55, 2.70)

   Incarceration history

   Jail (past 2 years) 1.07 (0.51, 2.26)

   Prison (past 2 years) 0.57 (0.15, 2.23)

   Ever tested positive for HIV
1 1.52 (0.54, 4.28)

   Ever tested positive for HCV 0.57 (0.27, 1.22)

   Drugs injected (past 6 months)

   Cocaine 1.02 (0.49, 2.11)

   Heroin 1.60 (0.41, 6.26)

   Fentanyl
2 n/a n/a

   Prescription opioids 1.04 (0.30, 3.59)

   Synthetics 1.13 (0.24, 5.31)

   Methamphetamine 1.18 (0.57, 2.44)

   Ketamine
2 n/a n/a

   Tranquilizers 1.42 (0.66, 3.03)
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PR 95% CI

   Ever overdosed 0.54 (0.26, 1.11)

   Engaged in sex exchange (past 6 months) 0.67 (0.31, 1.47)

   Number of times inject per day (past 6 months) 0.99 (0.95, 1.04)

   Number of injection partners (past 6 months) 0.49 (0.34, 0.70)

   One injection partner vs. more than one injection partner (past 6 months) 3.27 (1.45, 7.40)

   Number of overdoses (past 6 months) 0.32 (0.08, 1.40)

   Number of overdoses witnessed (past 6 months) 0.98 (0.96, 1.01)

Network-level Characteristics (N=123) 

Network member demographics

   Age 1.00 (1.00, 1.00)

   Female gender 1.47 (0.95, 2.29)

   Hispanic/Latinx 0.58 (0.27, 1.23)

   Race (White vs. Other) 0.87 (0.55, 1.38)

Relationship characteristics

   Interact with partner at least daily (past 6 months) 3.47 (1.47, 8.20)

   Share an injection setting at least daily (past 6 months) 3.62 (1.59, 8.23)

   Live together (past 6 months) 3.84 (1.73, 8.53)

   Injection partner provided financial support (past 6 months) 2.69 (1.24, 5.85)

   Emotional support (extremely likely to discuss personal/private matters with injection partner) (past 6 months) 8.86 (3.42, 22.96)

   Sex partner (past 6 months) 3.54 (1.94, 6.45)

   Injection partner helped her to inject drugs (past 6 months) 1.91 (1.11, 3.29)

   Share injection equipment with injection partner (past 6 months) 3.13 (1.14, 8.61)

   Relationship duration in months 1.00 (1.00, 1.00)

Risk perception

   Individual perceives that network member is living with HIV
1 1.02 (0.50, 2.07)

   Individual perceives that network member is living with HCV
1 1.02 (0.52, 1.97)

   Individual perceives that injection partner does not share syringes or injection equipment with others vs. any perceived 
level of sharing with others (including don’t know)

1.62 (0.89, 2.95)

1
N=122

2
Prevalence ratios for fentanyl injection in the past 6 months and ketamine injection in the past 6 months could not be computed due to collinearity

Note: women use the needle second in 26 of 123 injection partnerships (21.14%)
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Table IV.

Adjusted Prevalence Ratios for Individual and Network Correlates of Using a Syringe Second in the Past 6 

Months Using Two Different Model-building Strategies (N=123)
1

Model 1 Model 2

APR 95% CI APR 95% CI

Individual-level Characteristics 

   Number of injection partners (past 6 months) 0.66 (0.47, 0.91) 0.65 (0.45, 0.93)

Network-level Characteristics 

   Injection partner helped her to inject drugs (past 6 months) 1.92 (1.10, 3.37)

   Emotional support (extremely likely to discuss personal/private matters with injection partner) 
(past 6 months)

6.19 (2.12, 18.06)

   Sex partner (past 6 months) 2.77 (1.36, 5.64)

1
All variables included in each model are presented in the table
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