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Abstract

Background—People who inject drugs (PWID) in rural areas of the United States have had 

limited access to syringe service programs (SSP). Rural SSP have recently surged, but 

accompanying research is lacking about PWID utilization, barriers, and preferences for SSP 

design and how those preferences vary by gender.
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Methods: Interviewer-administered surveys elicited information about utilization, barriers, and 

preferences for SSP design from 234 PWID recruited using respondent-driven sampling in 

Appalachian, Kentucky. Gender differences among reported barriers to utilizing SSP and 

preferences for program design were explored using Mantel-Haenszel chi-square tests.

Results: Overall, 49% of PWID had ever utilized an SSP. The most common reasons for not 

utilizing an SSP were lack of awareness (23%), fear of being seen or disclosing drug use (19%), 

and lack of need (19%). The most preferred SSP design was located within a health department 

(74%) and operating during afternoon hours (66%). Men were more likely than women to prefer 

SSP in health departments (80% vs. 65%, p = 0.01), while more women than men preferred 

staffing by health department personnel (62% vs. 46%, p = 0.02). Women were less likely to favor 

evening hours (55% vs. 70%, p = 0.02). Fewer women wanted SSP nurses (78% vs. 90%, p = 

0.01), social workers (11% vs. 24%, p = 0.01), or people who use drugs (20% vs 34%, p = 0.02) to 

staff SSP.

Conclusions: Despite recent scale-up, SSP in Appalachia remain under-utilized. PWID were 

open to a range of options for SSP design and staffing, though there were variations by gender. 

Implementation research that identifies best strategies for tailored SSP scale-up in rural settings 

should be considered.

Keywords

Needle exchange programs; people who inject drugs; harm reduction; Appalachia; rural; gender

Background

New blood-borne infections, such as hepatitis c virus (HCV) and Human Immunodeficiency 

Virus (HIV), are on the rise in many rural regions in the United States due to injection drug 

use (IDU) (Klevens et al., 2012; Suryaprasad et al., 2014; Zibbell et al., 2015). Indeed, a 

2017 analysis of US counties most vulnerable to HCV and HIV outbreaks due to IDU were 

overwhelmingly rural and concentrated in the Appalachian region of the US (Van Handel et 

al., 2016). Between 2006 and 2012, the number of acute HCV cases in central Appalachia 

grew dramatically by 364% among persons aged ≤30 years or older (Zibbell et al., 2015). 

HCV is often a precursor to impending increases in HIV infections, especially as IDU 

increases in rural areas (Vickerman et al., 2010). Reducing new HCV/HIV infections will 

require translating evidence-based approaches to alleviate the risks associated with sharing 

injection equipment. Evidence-based harm reduction programs, unfortunately, have been 

limited in settings that have become epicenters for IDU and related harms, particularly 

HCV/HIV. Within rural Appalachia, incidence of HCV infection has recently increased by 

nearly 400%, laying the foundation for HIV outbreaks—requiring a new frontier for harm 

reduction services (Lancaster et al., 2018; National Center for HIV/AIDS Viral Hepatitis 

STD and TB Prevention, 2015; Van Handel et al., 2016).

People who inject drugs (PWID) in rural areas of the United States have historically had 

limited access to syringe service programs (SSP) (Canary et al., 2017; Lancaster et al., 2018; 

Paquette & Pollini, 2018). As the rural opioid epidemic escalates, however, SSP are scaling 

up at an unprecedented pace within many rural settings, including rural Appalachia (Bixler 
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et al., 2018). For example, within just five years in Kentucky, the state has gone from 

effectively prohibiting SSP to having 70 operational programs serving 60 of the state’s 120 

counties (Kentucky Cabinet for Health and Family Services, 2019). SSP are an evidence-

based and cost-effective approach to reducing parenteral exposure to HCV/HIV (Aspinall et 

al., 2014; Barbosa et al., 2019; Centers for Disease Control and Prevention, 2016; Platt et al., 
2017; Wodak & Cooney, 2005). These programs provide sterile needles, syringes, and other 

injection equipment and pro-mote safer injection practices, as part of a package of harm 

reduction services (Centers for Disease Control and Prevention, 2016; Don C. Des Jarlais et 

al., 2009). Additional services can also include HCV/HIV testing and counseling, linkage to 

substance use disorder (SUD) treatment, and targeted education on reducing injection-

related risks (Don C. Des Jarlais, 2017; Don C. Des Jarlais et al., 2009). Program designs 

can depend on community needs, client preferences, and operating budgets (Cooper et al., 

2012; Davis et al., 2018; D. C. Des Jarlais et al., 2015). SSP are predominantly available 

through fixed locations such as health departments or mobile outreach, in which services are 

provided from cars or buses in various locations and times (D. C. Des Jarlais et al., 2015; 

Strike & Miskovic, 2018). The bulk of SSP is operating within large urban settings (D. C. 

Des Jarlais et al., 2015); though, the emergence of IDU-related harms in non-urban 

communities has resulted in the expansion of SSP to more remote settings (Canary et al., 

2017).

Rural settings have traditionally lacked the health service infrastructure, that is more 

common in urban settings, and can lead to underserved specific subpopulations, such as 

women (Lancaster et al., 2018). Women may be especially vulnerable to experiencing 

barriers to healthcare utilization, specifically SSP, due to inaccessible service operation 

hours or locations, perceived or experienced stigma, childcare responsibilities, gender-

related violence, and other gender inequalities that hinder access to SSP (El-Bassel & 

Strathdee, 2015; Iversen et al., 2015; Springer et al., 2015; Wagner et al., 2010). Gender 

relates to socially constructed characteristics, roles, and expectations that are informed by 

culture and society (World Health Organization, 2003). Addressing gender inequality as a 

barrier to healthcare utilization will require the development of gender-tailored SSP (Davey-

Rothwell & Latkin, 2007; El-Bassel & Strathdee, 2015; Iversen et al., 2015; Springer et al., 

2015; Wagner et al., 2010). SSP are generally tailored toward men as they primarily operate 

in public spaces and during the day, which does not provide an optimal space for safety and 

confidentiality for women who may fear partner violence or legal consequences (El-Bassel 

& Strathdee, 2015; Iversen et al., 2015; Pinkham & Malinowska-Sempruch, 2008). The 

gender difference in SSP preferences and use maybe even further amplified within rural 

settings, where research suggests gender gaps in utilization of other substance use related 

services (El-Bassel & Strathdee, 2015; Iversen et al., 2015; Meyer et al., 2019; Springer et 

al., 2015; Wagner et al., 2010). Understanding gender differences in preferences and use for 

SSP in rural areas will provide crucial insights to tailoring services for both men and women 

to improve utilization in these emerging opioid epicenters (Davis et al., 2018; Davis et al., 

2019).

The legalization of SSP in 2015 within Kentucky has led to 60 counties opening SSP, 

collectively serving over 8,000 clients (Bixler et al., 2018). New SSP in rural Kentucky are 

generally operating within county health departments, opened from one to five days a week 
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often during afternoon business hours, and staffed by nurses and health department 

personnel (Kentucky Cabinet for Health and Family Services, 2019). The SSP expansion is a 

critical effort to close the implementation chasm for harm reduction services in rural 

Kentucky. However, innovations to close this chasm can deepen health inequalities if the 

accessibility of their services are limited for certain subpopulations. Indeed, SSP designs 

that do not consider women’s preferences may continue to grow gender inequalities in drug-

related healthcare service access for HCV/HIV. Here, we examined SSP utilization and 

barriers to utilization, as well as preferences for program design characteristics by gender to 

inform future SSP implementation in rural Appalachian, Kentucky.

Methods

Study design

Data were collected from people who use drugs (n = 278) during their baseline assessment 

in the ongoing, longitudinal Gateway2Health cohort, created as a part of the Kentucky 

Communities and Researchers Engaging to Halt the Opioid Epidemic (CARE2HOPE) study. 

The goal of CARE2HOPE is to build community-grounded, evidence-based responses to 

opioid use disorder and related harms in rural Kentucky. Eligibility criteria for the 

Gateway2Health cohort included being at least 18 years old, residing in one of the five 

Appalachian Kentucky counties, and having either used opioids to get high or injected any 

drug to get high in the prior 30 days.

Gateway2Health participants were recruited through respondent-driven sampling between 

February 2018 and April 2019 from five Appalachian counties in Eastern Kentucky. In order 

to avoid perpetuating stigma, we are not publishing the county names (Cloud et al., 2019; 

Fadanelli et al., 2019). These five counties were designated by the Appalachian Regional 

Commission as “Distressed Counties” based on economic indicators (e.g. unemployment, 

per capita income, and poverty rates) (Appalachian Regional Commission, 2020; 

Heckathorn, 1997, 2002). All five counties were classified as non-metropolitan and/or rural 

by the 2013 Urban Continuum Codes and 2010 Census (United States Department of 

Agriculture, 2013; US Census Bureau, 2010). The CDC has highlighted that the 

Appalachian region in Eastern Kentucky is considered highly vulnerable to experiencing or 

at-risk of outbreaks to HIV and HCV infections among PWID (Centers for Disease Control 

and Prevention, 2018). Additionally, two of the five counties for this study were ranked 

among the top 5% of counties in the US as being vulnerable to a surge in HIV and HCV 

infections among PWID (Van Handel et al., 2016). At the time of this study, SSP were 

operating out of health departments in three counties, from which approximately 80% of the 

sample was drawn. These SSP operate one day per week for fewer than four hours in the 

afternoon (Kentucky Cabinet for Health and Family Services, 2019).

Seeds for respondent-driven sampling were recruited from two sources: (1) a previous online 

survey study of young people who use drugs in the study area (described elsewhere) (Ballard 

et al., 2019) who consented to be contacted about future research, and (2) targeted outreach 

that involved distributing flyers at local businesses and organizations and hosting community 

cookouts that advertised the study. To qualify as Gateway2Health seeds, participants had to 

meet additional eligibility criteria and be “highly connected,” defined as reporting having 
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used drugs with at least ten people in the past 30 days for women and at least 20 people in 

the past 30 days for men. These thresholds were determined based on a gender-stratified 

analysis of preliminary data from the online survey that found that network sizes of 10 and 

20 demarcated the top quartile for women and men, respectively. Each of the seeds was 

given three numbered coupon cards and asked to provide them to peers who they thought 

may be interested in participating in the study. Seeds could distribute coupons to peers by 

giving them a paper copy or by sending a picture of the front and back of the card to them 

digitally (i.e. via text, email, or online messaging). For each coupon redeemed by an eligible 

recruit (up to three), the coupon distributor was offered $10 cash. Invited individuals who 

called or visited the study office, redeemed a valid coupon, and met inclusion criteria were 

invited to participate in the study. Upon completion of the interview, those recruited during 

the second wave were asked to refer up to three additional participants, and so on. Although 

participants were not encouraged to refer peers on the basis of SSP use, some homophily 

within the chains was observed on individuals’ past 30 day receipt of syringes from an SSP 

(homophily: 1.44).

All participants received copies of the consent form and provided signed documentation of 

informed consent. Participants completed interviewer-administered surveys and rapid HIV, 

HCV, and syphilis testing following the interview. Interviewers were extensively trained in 

nonjudgmental interviewing techniques to minimize the potential for social desirability bias. 

Participants received $25 for completing the 60-minute interviewer-administered survey and 

$20 for completing rapid HIV, HCV, and/or syphilis testing. The Institutional Review Board 

at the University of Kentucky approved the study protocol.

Measures

The primary dependent variable was SSP utilization. SSP utilization was determined using 

the survey question, “Have you ever personally visited a needle or syringe exchange 

program?” Those who answered yes were defined as having utilized an SSP and those who 

answered no were defined as never utilized an SSP. The primary independent variable was 

gender, in which participants were asked to self-report their gender, including male, female, 

or transgender. Based on the literature and sample size considerations, a parsimonious set of 

covariates were identified: age, education, number of times injecting in the last 30 days, and 

current drug of choice (Beletsky et al., 2014; Bluthenthal et al., 2007; Maurer et al., 2016; 

O’Keefe et al., 2018).

Participants who reported having never used an SSP were asked “Why haven’t you 

personally visited a needle or syringe exchange program?” and were able to select all 

potential barriers that applied. The potential barriers included: I can’t make it there during 

the times when it is open; I didn’t have any used needles that I could turn in to get new ones; 

I didn’t know there was one nearby; I was afraid that someone I know would see me there 

and found out that I was using drugs; I have never had a problem getting clean needles; I 

would rather just buy them from a pharmacy or from someone selling them; I did not want to 

be lectured to about my drug use and diseases; I was afraid that staff would judge me; I was 

afraid that law enforcement would be there or find out that I had gone; I did not want to be 

lectured to about my drug use and diseases; I was afraid that social services, like Department 
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of Community Based Services (DCBS), would be there or find out that I had gone; I don’t 

understand how a syringe exchange works; and I couldn’t get transportation to get there. The 

list of potential barriers was developed based on previous literature as well as input from key 

informants, including SSP staff and local PWID (Beletsky et al., 2014; Grebely et al., 2017).

All participants were also asked their preferences on SSP design should a new local SSP be 

created. The series of questions focused on modality or location, hours, and staffing for SSP 

(see Table 3 for design features queried). The questions were developed in collaboration 

with key informants within the region as well as based on what was known about SSP 

designs employed in other domestic and international settings (Islam et al., 2008; O’Keefe et 

al., 2018). Participants were able to choose multiple response options based on their 

preferences.

Analysis

Among the 278 people who use drugs, one person identified a transgender. Due to the 

limited number of people identifying as transgender, the analysis focused on those who 

identified as cisgender males or females referred to hereafter as “men” and “women” (n = 
277). Of the 287, a total of 234 reported history of IDU in their lifetime. Therefore, analyses 

to assess the association of gender with the primary outcome, SSP utilization, were 

conducted on a sample size of 234. Poisson regression with robust variance estimates was 

used to estimate bivariable and multivariable prevalence ratios (PR) with 95% confidence 

intervals (CI), accounting for clustering within PWID descending from the same seed, while 

controlling for a parsimonious set of variables (Avery et al., 2019; Barros & Hirakata, 2003; 

Zou, 2004). Poisson regression with robust variance estimates is frequently used to estimate 

PRs in cross-sectional studies as odds ratios are known to overestimate risk when the 

prevalence of the outcome is greater than 10% (Barros & Hirakata, 2003; Zou, 2004). 

Multivariable models included the following variables: age, education, injected in the last 30 

days, and current drug of choice to get high. Collinearity was evaluated in the model using 

Pearson’s correlation coefficient; none of the covariates showed a significant correlation (p-

value ≥0.05).

Descriptive statistics summarize reported barriers to SSP utilization among those who 

reported not utilizing an SSP and preferences for SSP program design among all 

participants. Gender differences among preferences for SSP program design were explored 

using chi-square tests. When sample size allowed, county differences were also explored 

using chi-square tests to account for the variability of SSP access across our sample. A two-

sided p-value of 0.05 was considered statistically significant for gender and county 

comparisons. All analyses were conducted using SAS 9.4 (SAS Institute, Cary, NC, USA).

Results

Participants were predominately white (97%) and 42% were women (Table 1). The median 

age was 35 years (IQR range: 29–41). Less than half (44%) had graduated from high school 

or completed a general education development (GED) certificate. Approximately 85% 

reported injecting drugs within the last 30 days. A quarter of our analytic sample reported 

injecting on average of 2 to 3 times a day. Nearly 20% reported injection more than 3 times a 
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day. Less than half (41%) reported receiving syringes or needles from a SSP in the last 30 

days and one-fifth (20%) receiving syringes or needles from someone else who utilized a 

SSP in the last 30 days. Approximately one-third (33%) reported methamphetamine, crystal 

meth, or amphetamine as their current drug of choice, followed by 29% reporting heroin as 

their preferred drug of choice to get high. The median age of the first injection was 25 years 

(IQR range: 19–30).

The proportion of those reporting ever using an SSP was 48% among women and 50% 

among men (Table 2). The majority (78%) of those reporting ever using an SSP also 

reported obtaining syringes or needles from a SSP in the past 30 days, however there were 

no meaningful differences by gender (results not shown). In adjusted multivariable analyses 

controlling for age, education, injected in the last 30 days, and current drug of choice, there 

was no statistically significant difference between men and women in their likelihood of 

having visited an SSP (PR: 1.04; 95% CI: 0.72, 1.51).

Among those who reported never using an SSP, the most common barriers reported were 

lack of awareness, stigma, and fear of breaches to confidentiality (Figure 1). The most 

frequently reported barrier was being unaware of the existence of a local SSP (23%), 

followed by never having a problem obtaining clean needles (19%), and fear of being seen 

or disclosing drug use (19%). The least commonly reported barrier was being unable to 

access the SSP during the current operating days and times (1%). There were no notable 

differences by gender.

Both men and women supported a range of SSP modalities and locations. The most popular 

SSP modality was one located within a local health department (74%), followed by mobile 

van (63%), vending machine (61%), health departments in other counties (54%), and home 

delivery (53%) (Table 3). PWID preferred that SSP operate during afternoon hours (66%) or 

evening hours (61%). Among those who preferred vending machines, the most preferred 

location was within health departments (78%), substance use disorder treatment clinics 

(65%), gas stations (49%), and the least preferred were churches (20%). Lower percentages 

of women than men wanted to locate SSP in their local health department (65% vs. 80%, p = 
0.01) and health departments in other counties (46% vs. 60%, p = 0.04). Women were also 

less likely to favor evening hours (55% vs. 70%, p = 0.02). There were no statistically 

significant differences of SSP modalities and locations preferences by county (results not 

shown).

Gender differences were present for SSP staffing preferences. Overall across the sample, 

nurses were the most preferred for SSP staffing (81%) followed by other types of health 

department staff (67%) and SUD counselors (66%). Fewer women than men wanted nurses 

(78%% vs. 90%, p = 0.01), social workers (11% vs. 24%, p = 0.01), or people who use 

drugs (20% vs 34%, p = 0.02) to staff SSP. While significantly more women than men 

favored people in recovery (62% vs. 46%%, p = 0.02) to staff SSP. There were no statistical 

differences for SSP staffing preferences by county (results not shown).
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Discussion

This study provides an enhanced understanding on the suboptimal utilization of SSP in this 

sample of high-risk PWID and identifies gender differences in modifiable SSP design 

preferences in a rural area with an escalating opioid epidemic. Several benefits of SSP exists 

for reducing HCV/HIV risk as they are a place to receive clean needles and additional 

services, such as testing, yet an unmet need exists among PWID in our sample with less than 

half receiving the direct benefits of SSP utilization. Additionally, there was no statistically 

significant difference in the proportion of men and women who had used the local SSP, but 

for both groups, utilization was inadequate. Among those who had not used the SSP, lack of 

awareness, stigma, and fear of breaches to confidentiality were the primary barriers.

Both men and women supported a range of SSP design characteristics. Significantly more 

women than men in our study preferred health-department based SSP staffed by health-

department personnel. In this region, however, all SSP are operated from health departments 

and staffed by health department personnel. Although not included in this study, preferences 

for gender of SSP staff should also be explored as a potential SSP design characteristic. 

Preferences for modality and staffing were more heterogeneous among women than men, 

indicating that offering a variety of designs may be necessary to meet women’s needs. These 

gender differences emphasize possible improvements to tailor evidence-based interventions 

and practices, such as SSP, to potentially improve access for people to engage with their 

preferred programs (Mittman, 2012; Powell et al., 2017).

Women experience a unique set of social and structural factors that influence their healthcare 

service utilization that can preclude SSP utilization (El-Bassel & Strathdee, 2015; Springer 

et al., 2015; Wagner et al., 2010). In Kentucky, health departments offer a range of wellness 

initiatives for pregnant women, mothers, and children. Although additional qualitative 

research is needed to fully explore reasons for women’s decreased preference of SSP located 

in health departments, fear of being seen at the SSP by the same people who assist with 

maternal and child healthcare could play a role. Within studies in similar settings, women 

have reported their fear that staff will file a report with community-based services in charge 

of child welfare (El-Bassel & Strathdee, 2015; Iversen et al., 2015; Pinkham & Malinowska-

Sempruch, 2008). Further implementation evaluations are needed to understand better 

women’s concerns related to SSP use and to identify novel approaches in tailoring SSP for 

women.

The establishment of SSP across rural Kentucky has been unprecedented in its pace (Bixler 

et al., 2018). The harm reduction movement in Kentucky gained momentum after a rural 

community in neighboring Indiana experienced a historic HIV outbreak in 2014 and after a 

subsequent analysis revealed that many of Kentucky’s counties were highly vulnerable to a 

similar outbreak of HIV and HCV among PWID (Conrad et al., 2015; Van Handel et al., 

2016). Despite advances in harm reduction in Kentucky, data from PWID in this study 

suggest that these services have not yet closed the implementation chasm and remain under-

utilized by PWID due primarily to lack of awareness and stigma; these factors are not 

unrelated. Negative attitudes toward SSP and stigma against SUD among community 

members at large can discourage health officials from adequately advertising SSP for fear 
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that community pushback could jeopardize the program’s existence. In Kentucky, the county 

health board, county fiscal court, and city council for the jurisdiction where the SSP operates 

must approve the establishment of an SSP before it can operate; the latter two entities are 

comprised of elected officials who are influenced by public opinion and who could 

potentially push to revoke approval for the program. For example, in nearby West Virginia, 

the largest SSP opened in 2015, however, was later shut down in 2018 likely as the result of 

public criticism from the local mayor (Appalachia Health News, 2018). Addressing 

community stigma around harm reduction and decreasing vulnerability of programs’ 

existence to changes in public opinion will be critical before SSPs’ full public health 

potential can be realized. In the interim, strategies to advertise SSP to those who need it 

most without increasing public awareness might be required.

Reported barriers to SSP utilization within our sample differ from previous examinations 

among PWID in nearby Appalachia West Virginia and North Carolina, which signals the 

importance of tailoring SSP within multiple Appalachian settings. SSP barriers among 

PWID who had not previously utilized SSP in Kentucky were consistent between women 

and men and included being unaware of SSP availability and fear of social stigma. Among a 

sample of PWID utilizing SSP in West Virginia, fear of police or potential arrest was the 

most frequently reported barrier to obtain clean needles, either through an SSP or pharmacy 

(Davis et al., 2019). Similarly, in North Carolina, fear of police and criminalization impede 

the effectiveness of SSP in both urban and rural areas (Cloud et al., 2018). These differences 

may suggest differences in interactions with local law enforcement, but without further 

qualitative research, this remains unknown. West Virginia, in comparison to Kentucky, has 

significantly fewer SSP across the state, and PWID using SSP in Appalachia West Virginia 

have noted the proximity of an SSP site and police department (Davis et al., 2018). In the 

counties included in this study, the local police and sheriff departments are approximately a 

half-mile or less from the SSP but not clearly visible from the SSP entrance. More research 

is needed to determine if fear of police plays a prominent role in SSP utilization in 

Kentucky. The reports of barriers from our sample are limited to only those who had not 

previously utilized SSP in their lifetime. Given this, we missed the opportunity to examine 

more recent barriers among the small subset who previously utilized SSP but have not in the 

prior month. Further evaluations that specifically examine additional current SSP barriers 

within multiple Appalachian settings are warranted to directly inform SSP designs.

Our findings may have implications for future implementation science research to integrate 

SSP and SUD treatment services. Women in our sample were significantly more likely than 

men to prefer people in recovery as SSP staff, illuminating a potential useful entry point for 

engaging women in discussions about recovery and SUD treatment. Approximately twice as 

many women as men are referred to SUD treatment through community agencies, such as 

welfare, mental health, and other health care providers (Greenfield et al., 2010). While a 

primary purpose of SSP is to prevent HCV/HIV, SSP are often an opportunity for SUD 

treatment referrals (Heimer, 1998). Although SSP participants have expressed interest and 

readiness for treatment, entry is generally low when referrals are provided (Henderson et al., 

2003; Kidorf et al., 2005). Staffing SSP with peers in recovery who can not only offer 

referrals but also recovery coaching, mentoring, and linkage to other support organizations, 

including local housing, local treatment providers, and other social support services could 
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hold promise for enhancing women’s linkage and entry to substance use treatment (Ashford 

et al., 2018). Further research within Appalachia Kentucky is needed to explore interest and 

readiness for treatment among those accessing SSP.

We directly asked participants on SSP designs, which allowed for deconstructed preferences 

for each design characteristics. However, more rigorous preference assessments informed by 

stated-preference theory should be conducted to gain an enhanced understanding of 

preferences and decision making within the context of various characteristics (Bridges et al., 

2011; Street & Burgess, 2007). Data were also collected from interviewer-administered 

surveys, and therefore, interviewers were trained to minimize the potential for recall and 

social desirability bias. Furthermore, our sample size limited our ability to examine the 

heterogeneity of factors influencing preferences beyond gender differences. Lastly, SSP 

barriers were assessed only among those who reported not utilizing SSP in their lifetime. 

Future assessments, including qualitative research to further explore barriers regardless of 

lifetime SSP utilization, could provide greater insights on potential diversity in barriers 

among PWID in rural settings

Conclusion

The benefits of SSP are well-established, yet these programs are underutilized among PWID 

in our sample despite the recent SSP scale-up in the region. To increase reach, interventions 

are needed to reduce stigma and improve awareness of SSP among rural PWID. Further, 

these findings indicate that rural PWID are interested in a variety of SSP designs beyond the 

current fixed-site models, including mobile programs, vending machine models, and home 

delivery. Agencies establishing rural SSP should consider innovative designs that account for 

the heterogeneity in needs and preferences among rural PWID. The latter may be especially 

important to avoid a potential gender gap in utilization as women were significantly less 

likely than men to prefer the current health department based design. Implementation 

research that seeks to understand the best strategies to tailor SSP scale-up by gender 

preferences in rural settings should be conducted.
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Figure 1. 
Reported barriers to utilizing syringe service program among people who inject drugs in 

Appalachian Kentucky.

DCBS = Department of Community Based Services.
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