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Effect of Needle Exchange Programs on Transmission of HIV, HBV, and HCV in the Injection Drug-Using Population
	Intravenous drug use has reached epidemic proportions in the United States, yet needle exchange programs continue to be a topic of debate (Kim & Harley, 2019). Many persons who inject drugs (PWID) share injection equipment, increasing the risk for human immunodeficiency virus (HIV), hepatitis B (HBV), and hepatitis C (HCV) infection (Center for Disease Control and Prevention, 2016a). The viral transmission possibilities between PWID are well known, but intravenous drug use also increases the risk of skin and cardiovascular infections and organ damage (Kim & Harley, 2019). 
In PWID, blood-borne pathogen transmission occurs when a needle is inserted in an infected person and then reused in another individual. Transmission can also occur with improper syringe and needle cleaning, high-risk sexual behavior in the PWID population, and non-sterile drug mixing practices. Over a decade ago, available data suggested needle and syringe exchange programs (NSEs) may reduce viral transmission (Belani & Muennig, 2008). Still, public opinion, especially in rural areas, remains that these programs increase intravenous drug use (Delgado, 2004). While long-term studies regarding the efficacy of NSEs are modest, it is reasonable to expect a reduction of shared equipment to reduce virus transmission (Burt & Thiede, 2016). This proposed study aims to answer this research question: does access to NSEs lessen the risk of HIV, HBV, and HCV transmission in PWID?
Gap in Practice
Historically, it is challenging to obtain large study samples from such a vulnerable population (Gray et al., 2017). This hurdle in gaining significant data exposes the need for more research into the effectiveness of NSEs in mitigating the transmission of viral diseases. Unfortunately, the limited data that does exist, while overwhelmingly in favor of NSE benefits, remains shrouded in stigma and the belief that NSEs increase injection drug use (Academy for Educational Development; National Center for HIV, STD, and TB Prevention; & Division of HIV/AIDS Prevention, 2000). 
Centers for Disease Control and Prevention (CDC) (2022) states that “language from Congress…permits use of funds from the Department of Health and Human Services (HHS), under certain circumstances, to support [syringe service programs] with the exception that funds may not be used to purchase needles or syringes.” To receive funds, each health department must provide evidence to the CDC (2022) that “their jurisdiction is experiencing or [is] at risk for significant increases in hepatitis infections or an HIV outbreak due to injection drug use. There are currently forty-four states, the District of Columbia, one tribal nation, and one territory that have met the determination of need. 
Data indicates a national endemic of injection drug use directly correlated to increases in HIV, HBV, and HCV infection rates. Therefore, increasing PWID’s access to sterile syringes, removing blood-contaminated instruments from circulation, and allowing for safe equipment disposal are essential strategies in combating these rising infection rates (Academy for Educational Development; National Center for HIV, STD, and TB Prevention; & Division of HIV/AIDS Prevention, 2000). In addition, NSEs also possess the capability of increasing access to substance abuse treatment, HIV testing and counseling, alcohol swab distribution, crisis intervention, and HIV, tuberculosis, and hepatitis screening. 
Changes in practice are the purpose of this study. With increasingly available data, healthcare workers nationwide are urged to petition their state legislators to participate in NSEs, increase the availability of the sites, and promote access to primary and secondary prevention. Furthermore, publicly supporting accessible care is a vital first step toward combating the stigma and misinformation accompanying NSEs and PWID. Distributing information from this study may include: lecturing at undergraduate and graduate level nursing programs, printing and distributing brochures to health departments and medical offices, publishing results in a peer-reviewed journal, and presenting to local legislators and current practitioners.  
Intended Benefit of Study
Several interventions, including NSEs, are available to prevent or control the transmission of blood-borne pathogens between PWID (Pollack, 2001). However, even though these interventions have successfully reduced viral spread in specific settings (Geodel et al., 2020), there remain zero government-sanctioned facilities in the United States (Drug Policy Alliance, 2020). 
Along with the noted public health and social benefits of NSEs, they provide a hygienic way to inject drugs when PWID are unprepared to quit. In the United States, infected needles transmit approximately 5,000 cases of HIV per year, and the number almost doubles for HCV (Sawangjit, Khan, & Chaiyakunapruk, 2016). A Vancouver study (Bayoumi & Zaric, 2008) associated NSEs with improved health and cost savings. 
Bayoumi & Zaric (2008) observed no increase in new injection drug use. In addition, Wenger, Arreola, and Kral (2011) noted that about 85% of San Francisco injection drug users reported they would use a Safe Injection Facility. In addition to improved community health and cost savings, positive effects include decreased needle sharing and syringe reuse, fewer people injecting drugs in public, and decreased publicly discarded syringes. 
Approval and Ethical Concerns
	The University of Tennessee at Chattanooga (n.d.) requires submitting a research proposal addressing critical ethical concerns to the Institutional Review Board (IRB) for approval of all studies that involve human subjects (Gray et al., 2017). Nashville NSE program Street Works (2020) does not provide any information regarding an IRB for research involving human subjects. However, since this study involves a vulnerable population, researchers must consider all avenues for approval, including the Tennessee Department of Health IRB, if warranted. 
	In medical studies, vulnerable populations are more likely to be unethically treated (Vaughn, 2017). A sample of PWID likely comes from a community of socioeconomically disadvantaged people. Racial or ethnic minorities and persons with physical or mental disabilities may be more prevalent (Klinkenberg et al., 2003). Researchers must consider the benefit to society and the subjects without harming the participants’ welfare (Vaughn, 2017). According to Delgado (2004, p. 172), “few drug treatment programs have long-term success, and many drug users do not seek treatment.” However, that does not dismiss the validity of NSE accessibility and subsequent utilization as a form of public health promotion. Delgado (2004, p. 172) continues to declare that “health officials… have a responsibility to the general public to reduce risks associated with the acts (drug use) they cannot prevent.” 
	Like PWID, undervalued social groups may be subject to social vulnerability (Collaborative Institutional Training Initiative, 2019). Researchers may unknowingly perceive this group as less valuable to society, increasing concerns for risks and increasing the likelihood of exploitation (Collaborative Institutional Training Initiative, 2019). First, all persons involved in the research study must complete their institutional Collaborative Institutional Training Initiative (CITI) training on human subject research. Second, each researcher must reflect on any personal bias and report any to the lead researcher. Researchers will report all biases in the final study report.
	Vulnerability due to economic disadvantage or social marginalization is another ethical concern. If monetary compensation is involved, PWID may feel more compelled to participate in this study. Additionally, they may view the study as more available access to medical resources (Collaborative Institutional Training Initiative, 2019). The researchers will present informed consent to allow the participants to understand their rights as human research subjects to address these ethical concerns. Researchers will assure confidentiality of records and personal health information. Participants will be allowed to withdraw from the study at any time and for any reason. To assess comprehension of informed consent, researchers will have the prospective subjects complete a questionnaire “examining their understanding of consent information.” (Gray et al., 2017, p. 178)          
Theoretical Framework
The Health Promotion Model, developed by Nola J. Pender, defines health as a dynamic state, not just an absence of disease (Nursing Theory, 2020). In other words, health promotion aims to increase a person’s level of well-being. Pender acknowledges that each person has unique experiences and characteristics that affect actions and subsequent outcomes. These variables “have important motivational significance” and may be modified through nursing actions (Nursing Theory, 2020, para 2). This theory’s essential concepts include individuals’ perceived benefits and barriers, interpersonal influences, and situational influences.
Real or perceived perceptions of available options can facilitate or hinder behavior (Nursing Theory, 2020). With an estimated 6.5 million intravenous drug users in the United States (Miller-Lloyd, Landry, Macmadu, Allard, & Waxman, 2020), viral transmission from sharing injection equipment is a blatant health concern. Pender’s Health Promotion Model will guide this study with NSEs as it is expected the intervention will change patient outcomes (Gray, Groves, & Sutherland, 2017). 
[bookmark: _Hlk92908043]Literature Review
	Various reasons, such as lack of willing participants and ethical dilemmas, restrict the amount of literature available on this topic. In his 2001 study, Pollack exclaims that very few long-term studies are available, and much of the existing research focuses on preventing HIV/AIDS transmission. Though this study searches for the effectiveness of NSEs in the prevention of blood-borne pathogen transmission, specifically HIV, HBV, and HCV, minimal current peer-reviewed studies are available.
	The intravenous drug use epidemic has been ongoing for decades, yet social stigmas hinder the acceptance of research studies. Research studies and papers generally allow literature post-dating ten years (Gray et al., 2017). However, due to a scarcity of relevant recent articles, this study pulls literature post-dating 20 years. The shortage of available articles leads to a small literature review. This study utilizes 12 peer-reviewed research studies with publication dates between 2001and 2020.
Databases are a reliable way to comb through various resources efficiently (Gray et al., 2017). This study utilized CINAHL, Google Scholar, PubMed, and Cochrane Library. CINAHL and Google Scholar provided the most relevant search results. Keywords included injection drug use, needle sharing, syringe and needle exchange, human immunodeficiency virus, acute illness/disease, chronic illness/disease, and efficacy. 
Multiple studies using systematic reviews and meta-analysis (Sawangjit et al., 2016), simulation modeling studies (Bayoumi & Zaric, 2008; Goedel et al., 2020), and surveys (Burt & Thiede, 2016) indicate a likely positive correlation between NSE access and a reduction in HIV, HBV, and HCV transmission among PWID. In addition, another study by Neaigus et al. (2008) compared the parenteral risk of HIV, HBV, and HCV transmission in two cities: Newark, NJ, where NSEs are illegal, and New York City, NY, where legal NSEs are present. Finally, the Academy for Educational Development (2020), with funding from the Centers for Disease Control and Prevention, addresses policy efforts to increase access to sterile syringes in tandem with syringe exchange programs. 
Instead of public health benefits, the cost-effectiveness of NSEs is one common theme detected in the literature review. Secondly, NSEs are an integral part of successfully preventing the transmission of HIV, HBV, and HCV between PWID (Geodel et al., 2020 & Pollack, 2001). More recent literature discusses advantages associated with NSEs, such as increasing primary and secondary prevention, decreasing sequelae related to acute infections, and increasing access to substance abuse treatment and rehabilitation programs (Academy for Educational Development et al., 2000; & Centers for Disease Control and Prevention, 2020). Additionally, many models and surveys are readily available regarding the health benefits of NSEs, yet quantitative studies with population samples are elusive in database searches. Even in quantitative studies focused on viral transmission reduction with NSE implementation, underlying cost-effectiveness and social acceptance themes are malignantly apparent.

Action Plan and Implementation
	According to Gray et al. (2017), healthcare studies frequently use convenience sampling to obtain their sample because of difficulty recruiting subjects. This study will use nonprobability convenience sampling with additional snowball sampling due to an anticipated limited number of willing participants. Similar to a study by Neaigus et al. (2008), targeted street outreach and social referral methods will be used to recruit PWID meeting inclusion criteria. It is reasonable to offer a small incentive, such as a monetary gift, to subjects who successfully recruit qualifying participants. Researchers will employ identical recruitment methods in both participating locations. 
	This study will include no less than 60 participants because “statisticians consider 30 subjects the minimum number for data on a single variable to approach a normal distribution” (Gray et al., 2017, p. 347). A sample of this size would evaluate the minimum number of participants in each group (NSE access versus no NSE access). Gray et al. (2017) support this number when there is a lack of information to perform a power analysis.
	Eligible participants will be 18 years of age or older and of adequate mental capacity to provide informed consent. They must also understand the spoken English language. Participants must have injected drugs intravenously within the last 30 days, which will be verified via urine drug analysis. Drawing from a study by Neaigus et al. (2008), an inspection of participants’ skin will confirm recent injecting. Participants must actively reside in or within access to the determined locations of the study. A known current infection of HIV, HBV, or HCV will be exclusion criteria. Ethnicity, education level, socioeconomic status, and sexual history are extraneous variables not considered in this study.
The Health Resources and Services Administration (2016), CDC (2016b), and the Department of Health and Human Services (2016) all provide published NSE implementation guidance available through the CDC website. The Consolidated Appropriations Act (Department of Health and Human Services, 2016) modified the restriction on federal funds for NSEs. Although the provision still prohibits the purchase of sterile needles or syringes to inject illicit drugs, funds may be used for other aspects of the NSE, such as personnel and preventative services.    
Proposed Location
	The selected cities for this study, Memphis, TN, and Birmingham, AL, are similar in population size, median income, and median population age (BestPlaces, 2022). According to the North American Syringe Exchange Network (2022), Memphis is the home to Safe Point, part of the Memphis Area Prevention Coalition. NSEs remain illegal in the state of Alabama.
	A five-mile radius extending from Safe Point will be the boundary to ensure participant access to the exchange program in Memphis. In Birmingham, social mapping will determine the densest population of PWID. Once the location of the densest population of PWID is established, it will serve as the center for the study area. A radius of five miles will extend from the center and encompass the study area. Although NSEs remain illegal in Alabama, Tennessee requires these sites to be located at least 2,000 feet from any school or park. This study will comply with this law in both involved locations. Furthermore, because of the illegality of NSEs in Alabama, it is vital to the study that no syringes or any other sterile instrument that a PWID could use for illicit drug injection be distributed among the population. 
The primary goal in choosing locations is to mimic the environment as closely as possible to minimize extraneous variables. However, with the growing conscience regarding NSE efficacy and civil benefit, few states hold fast to the illegal status of NSEs. Originally, Atlanta, GA, was determined to be most closely similar to Memphis and within an easily commutable distance. However, Atlanta has since opened an NSE, excluding the city as a control group (North American Syringe Exchange Network (2022).       
Data Collection & Analysis
	This quantitative study uses a t-test to determine differences (Gray et al., 2017). Access to NSEs is the independent variable, and the rate of HIV, HBV, and HCV infection is the dependent variable. Experienced interviewers will conduct opening discussions with the participants after obtaining appropriate consent. The primary interviews will gather the participants’ history of injection drug use, sharing needles or syringes, reusing needles or syringes, previous blood-borne pathogen infections, knowledge of current HIV, HBV, or HCV infection, and history of seeking drug dependence treatment or counseling. At the beginning of the study, demographic data collected are socioeconomic and homeless status, education level, age, race, and gender. With obtained consent, a venous blood draw will determine current HIV, HBV, or HCV infection status. An active infection disqualifies subjects from study participation. Each participant will be assigned an identification number to ensure confidentiality. A separate, encrypted location will house the master list of participants and their code numbers (Gray et al., 2017).   
	In Birmingham, the control city, participants will submit a survey and provide venous blood for laboratory analysis five times over one year: once at the beginning, and then at the three, six, nine, and 12-month marks. Survey questionnaires will be identical for each period. Participants will answer questions regarding the frequency of injection drug use, partaking in sharing or reusing needles or syringes, seeking drug treatment or counseling, and known exposure to HIV, HBV, or HCV. The surveys will be written in standard English as multiple-choice questions with one correct answer per question. In addition, interviewers will provide oral surveys for illiterate participants. Laboratory analyses provide data regarding blood-borne pathogen infection. Researchers will provide appropriate referrals if any participant develops a new HIV, HBV, or HCV infection.
	Participants in Memphis will follow the same timeline with identical surveys and timed venous blood samples. However, Memphis study participants will sign (or verbally consent to) an agreement stating they will not share or reuse needles or syringes during the one-year study. To obtain sterile supplies for intravenous drug injection, the participants will explicitly use the NSE. Participants will be removed from the study should they share or reuse a syringe or needle during the one year. As with the control group, researchers will provide appropriate resources if a participant develops a new HIV, HBV, or HCV infection. 
[bookmark: _Hlk92908085]	Researchers will develop the surveys into a scannable format to collect and store data efficiently. This collection method assumes most participants will not readily have internet or technology access (Gray et al., 2017). Should a participant be illiterate, the researcher will conduct an interview and record the participant’s answers before scanning the survey. The researchers will label each survey and laboratory result with the corresponding participant’s number. Surveys and laboratory data will be stored separately for each participant until the end of the study. This separation will ensure the collection of participant data at each three-month mark.
	A t-test for independent samples is “the most common parametric analysis technique used… to test for significant differences between two independent samples” (Gray et al., 2017, p. 568). This study meets the criteria for independent samples because the two groups, Memphis and Birmingham, are unrelated. While sample groups do not have to be equal for this analysis, this small study will recruit an equal number of participants in each location.
Persons and Resources Involved
	While one researcher may implement a study as the lead investigator, utilizing a team of researchers is more time-efficient (Gray et al., 2017). This study is in a graduate-level setting, with a graduate student assuming the lead investigator’s role and peers assisting in the research. Study coordinators, research nurses, and data managers are also essential members of the research team (Baer, Zon, Devine, & Lyss, 2011). A key role and invaluable resource is the faculty overseeing the research study. Other persons involved include the Institutional Review Board, directors and employees of research sites, and the study participants. 
	   Previous reports on the topic are valuable resources to graduate students preparing for a research study. The school’s librarian can assist the lead investigator in locating relevant information. In addition, contacts with the CDC, state legislature, and local health departments will be essential. In Tennessee, Allison Wilhem is the jurisdictional point of contact for the  CDC, with Scott Harris serving the role in Alabama (Centers for Disease Control and Prevention, 2022). In Memphis, the overseeing medical provider must agree to the proposed analysis and be fully involved during the length of the study. In Birmingham, contact should be established with the mayor, the local health department, public health leaders, and an overseeing medical provider. 
A budget will be necessary to track and manage expenses, including travel, room and board, applicable payroll, required materials, and monetary compensations to subjects. Required materials include, but are not limited to, scannable forms, scan machines for data collection, sterile needles and syringes for exchange, sharps boxes, gloves, hand sanitizer, soap and handwashing areas, equipment for needle-stick exposure, first-aid gear, transportation to NSEs, and food and lodging for researchers and assistants. Other expenses include biohazard removal, testing kits for HIV and viral hepatitis, naloxone nasal spray, navigation and storage services for testing results, educational materials, male and female condoms, and communication and outreach programs. The team will also need access to software and technology to collect, store, and secure data while ensuring subject confidentiality. Lastly, the budget will account for staff training, basic life support classes, naloxone administration training, and emergency protocol preparation and training.	 
Evaluation and Sustainability
	Evaluation will be performed and documented at three, six, nine, and twelve months. Monthly budget meetings will be completed to monitor spending, discuss financial plans, and record the evidence needed for grant applications. In Alabama, grants will be addressed at the state, county, and city levels since NSE-specific funding will not be available through the CDC. In Tennessee, the state already receives funding through the CDC for NSE operations (Centers for Disease Control and Prevention, 2020). The researchers will provide complete transparency with the city, county, and state. All data will be available for submission to the CDC for further grant applications and funding requests. 
	Researchers will present data to the CDC contact, city, and state representatives in Alabama. While this proposed study involves a small population, results are expected to confirm the efficacy of NSEs in the transmission reduction of HIV, HBV, and HCV in the injection drug-using population. If the effectiveness of NSEs is established, data will encourage representatives to seek CDC funding for NSE implementation. Pending study results, data can be submitted nationwide to facilitate operations of new NSE locations (Centers for Disease Control and Prevention, 2016b). The CDC (2022) requires the submission of evaluation every six months. 
Communication and Leadership
	This study aims to remain utterly transparent while protecting the subjects’ privacy. Open communication will be established with public health providers, county and city leaders, and representatives for each state. Each health department will become an integral part of this study, acting as possible “home” sites, data collection sites, and offering a wealth of information regarding the public health status of each location. Furthermore, health departments and public health officials act as the building block of preventative services at a local level. 
	 Based on transparency and trust, a close partnership is a mainstay of such a personalized study. Like the people they treat, NSEs may elicit a stigma of dirtiness, assisting drug users, and increasing the population of injection-drug users. However, with increasingly available data, effective leadership and collaboration can decrease the spread of misinformation and implement new NSEs across the country.  
Conclusion
This study aims to increase available data on the efficacy of NSEs in the prevention of HIV, HBV, and HCV transmission in the injection drug-using population. The United States remains in the throes of an opioid abuse epidemic. Yet, research shows that NSEs are safe, effective, and cost-saving. In addition, they do not increase illegal drug use and play an essential role in reducing the transmission of HIV, HBV, and HCV infections (Geodel et al., 2020 & Pollack, 2001). Additional quantitative data proving the positive correlation between the two could help direct public health policymaking. While social stigmas and participant distrust of the medical system are considerable hurdles to leap, this study’s expected outcome could help curb an epidemic in the United States. Lastly, according to Sawangjit et al. (2016, p. 244), “safe injection practices are one of the main elements of any intervention aiming to reduce the burden of infectious diseases” in the injection drug-using population.  
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