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ABSTRACT 

 Policies intended to reduce the harm caused by substance abuse in the United States have 

been shown to have positive results in reducing the rates of communicable diseases and overdose 

related deaths in communities that have chosen to implement such policies. Specifically, syringe 

exchange programs have been shown to reduce the rates of HIV/AIDS in cities and counties that 

have them. Currently, most syringe exchange programs are in large cities leaving hard hit rural 

communities to suffer with the effects of HIV/AIDS with fewer resources than their urban 

counterparts. When syringe exchanges are in rural areas, a combination of proximity to the 

programs, stigmatization, policing policy, and other environmental factors reduce the ability for 

syringe exchange programs to operate at their maximum level of effectiveness. It is important to 

understand exactly what the disparity in efficacy in syringe exchange programs in urban and 

rural environments is, and what causes it so that local, state, and federal policymakers can work 

to tailor programs and policies to rural communities.  

This study uses fixed effects and interactive models to analyze time series panel data to 

test the effect of syringe exchanges in urban and rural contexts. The data was collected primarily 

from census data, but an independent measure of social capital is also used, as well as 

information from nonprofit groups such as the Foundation for Aids Research, and the North 

American Syringe Exchange network. The fixed effects model control for homogeneity in 

counties over time, and additional control variables include if a county is in a Medicaid 

expansion state, health insurance rates, and the presence of a syringe exchange program in a 
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county. Using this data, I find that as rurality increases, syringe exchange programs are less 

effective, per the hypothesis, alongside several other findings. This research suggests that 

governments would be wise to both increase syringe exchange program coverage, especially in 

rural areas, and implement mobile syringe fleets.
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1. INTRODUCTION 

Widespread addiction has ramifications for any community that has the misfortune to be 

saddled with the issue. Concurrent problems, such as increased crime rates, are seemingly 

obvious results of addiction (McGlothlin et. al 1978), while other consequences are much more 

disparate and can be difficult to determine. An example of this is the estimated $294 billion in 

social costs addiction caused the United States in 1997 (Meara et al. 2005). Given the social 

complications and massive costs of addiction alongside rapidly increasing rates of substance 

abuse, especially opioid abuse (Compton et al. 2006), it is no surprise that local, state, and 

federal lawmakers are starting to pay more attention to the issue. 

Rates of addiction in the United States have been increasing over the past decade (Saha et 

al. 2016), and there is no clear end to this trend in sight. Within the United States, individual 

states and counties have had varying responses to the difficulties addiction has created for 

communities. One of the most pressing issues that can occur with addiction and substance abuse 

is the use of dirty needles, which can be responsible for the spread of bloodborne pathogens, 

such as HIV or Hepatitis C virus (HCV) within a community. Once an individual has contracted 

one of these sorts of illnesses, health care costs for the patient can increase astronomically, and 

people in the community, addicts or otherwise, are put at risk for contracting these illnesses.  

One response to rising rates of HIV among at-risk populations, such as adolescents and 

young adults that report drug use (Bonar et al. 2014), has been for communities to establish 

syringe exchange programs (SEPs). While the efficacy of SEPs in the urban areas is well 

documented, less research exists on the effect of SEPs in rural areas. This thesis will look 



2 

 

specifically at the differences in the effects of SEP’s on rates of HIV in urban and rural contexts, 

and whether a change in context results in a difference in rates of HIV/AIDS reduction over 

time. It is expected that SEPs will be less effective in rural contexts due to the differences in 

client’s proximity to exchanges. There is also reason to believe that other factors, such as 

stigmatization of substance abuse or policing policies may play a role in the differences in SEP 

efficacy in preventing HIV/AIDS. Fortunately, a body of literature already exists on several of 

these issues, which can aid researchers in drawing some preliminary conclusions about SEPs. 

History of Syringe Exchange Programs 

 SEPs, as a publicly funded harm reduction service, were not originally an American idea. 

The first SEPs were established in Amsterdam in 1983 as a response to increasing rates of 

Hepatitis B infections, as opposed to preventing AIDS, the infection SEPs are generally 

associated with preventing (Des Jarlias 2006). Syringe exchanges didn’t expand into the United 

States until the middle part of the 1980’s, concurrent with United States domestic policies aimed 

at creating harsher, increasingly punitive sanctions against individuals accused of committing 

drug crimes. Naturally, during this time, harm reduction programs were met with suspicion. 

Often, harm reduction programs were viewed as encouraging substance abuse, and as an 

obstruction to the natural consequences of substance abuse.  

 In the late 1980s and early 1990s, underground, “not illegal but unapproved,” ( Des 

Jarlias 2006) SEPs started appearing in the largest cities of the United States. Meanwhile, AIDS 

rates continued to increase, especially among intravenous drug users (IDUs) (Des Jarlais 2006). 

Eventually, SEPs were recognized for what they are - a necessary piece of public health 

programming that will work to reduce the spread of blood borne pathogens. Today, 256 SEPs 

exist in 40 states (NASEN 2016). A majority of these SEPs are in urban environments, where 
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they have been shown to have a host of positive effects. This is, in part, due to the fact that SEPs 

will typically come packaged with other resources and information for aiding in substance abuse 

prevention and treatment. 

 Despite their proven track record in urban areas, SEPs have not seen as much consistent 

support in rural contexts. Opposition to SEPs exists for several reasons. Stigmatization of 

substance abusers and addicts tends to run deep within society, perhaps even more so in rural 

areas. When this kind of stigmatization is extreme, which it often is in rural contexts, people may 

choose not to participate in syringe exchanges for any number of reasons, including fear of 

ridicule. The issue of stigmatization and policing is a difficult one to address because of the 

negative social construction that IDUs face, as many people may believe that IDUs deserve 

whatever may befall them since IDUs are experiencing some sort of moral failing. Since these 

sorts of feelings are likely to be associated with conservative values and morals, it is important to 

document exactly what kinds of obstacles SEPs face in their establishment and day to day 

operations, as well as the political background that makes these issues difficult to overcome. In 

many instances, opposition to SEPs is based upon false information, poor policing, and poor 

policy. In conjunction, these factors produce opposition to SEPs that might otherwise not exist 

(Tempalski et al 2007). 
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2. REVIEW OF THE LITERATURE 

Efficacy of Syringe Exchange Programs 

Previously, methodological concerns have been raised over the ways some researchers 

have studied SEPs. Bastos et al. (2000) argue that selection bias has been nearly ubiquitous in 

SEP research data, and thus the case for SEP establishment looks much stronger in research than 

may be reflected by reality. The paper argues that ecological factors tend to present themselves 

in observational studies, and high risk drug users are more likely to show up at SEPs than those 

in lower risk environments. If this is the case, then research will show that the positive effects of 

SEPs are much greater than they are in fact. Bastos et. al’s objections are countered in Abdul-

Quadar et al.’s 2013 paper, a systematic review of the aggregate literature on SEPs. This paper 

finds that even with the possible existence of some bias, there is strong evidence that SEPs do 

have a positive effect in reducing the spread of blood borne pathogens among intravenous drug 

users (IDUs). Further, another meta-analysis of SEPs by McDonald et al (2003), that looked at 

worldwide data from 1984-2003 found that in cities with SEPs have seen an 18.6% drop in 

HIV/AIDS prevalence per annum, as opposed to an 8.1% decrease in HIV/AIDS prevalence per 

annum in cities that never established SEPs. 

Even with Abdul-Quadar et al. and Mcdonald et al.’s papers that indicate current research 

on SEPs is reliable, Bastos’ et al. argument is an important one. The systematic review and meta-

analysis do an excellent job of assessing the existing body of research, but do not consider 

populations outside of those that have already been studied. Most, if not all, research has been 
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done in urban environments, and it is entirely possible that the difference in urban and 

rural contexts may play some role in SEP efficacy. It is vital to work towards completing the 

existing research by comparing how syringe exchanges work in different contexts. Looking at 

how the SEPs are affected by the differences in urban and rural contexts is the first step in 

completing the literature about the best policies and practices for SEPs. 

With concern to contracting illnesses from blood borne pathogens such as HIV or HCV, 

intravenous drug users face a unique potential risk factor that contributes to higher rates of 

infection from blood borne pathogens when compared to non-IDUs - the regular use of shared 

needles. The social nature of drug use and addiction creates situations where used needles will 

oftentimes be used multiple times by several groups of people, thus increasing the likelihood of 

IDUs both contracting and transmitting dangerous infections (Grund et al. 1996). The increased 

rates of illness, and effects of drug use on the body increase emergency department utilization 

rates and public health expenditures by a significant amount (Palepu et al. 2001). Increased 

utilization of emergency departments by IDUs creates a high-risk, high-cost environment for 

both hospital workers and taxpayers. By establishing SEPs and reducing the risk of blood borne 

illness within communities, it may be possible to lower the risk that hospital workers face, and 

reduce the amount of public money that is used to treat patients (Laufer et al. 2001), meanwhile 

protecting IDUs from contracting and spreading expensive and deadly illnesses. 

Legislation, Punishment, and Risk Environments 

 An increasing number of legislators and legislative bodies have started to shift focus 

away from policies that punish drug users for their addiction, instead opting for harm reduction 

policies that attempt to curtail the effects of addiction, on both addicts and their environment. 

Broadly speaking, harm reduction policies are evidenced-based policies that seek to minimize 
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the damage that addiction causes individuals, families, and communities. Examples include, but 

are not limited to the legalization and distribution of Naloxone to help prevent deaths from 

overdoses, so called “Good Samaritan,” laws that grant drug users immunity from intoxication 

laws if they call 911 when they encounter a dire situation, supervised injection facilities (SIFs), 

and establishing syringe exchange programs. There are, however, no standardized definitions of 

harm reduction (Ball et al. 2007). Differing views on harm reduction can make it difficult for 

certain states to establish harm reduction programs, so the political landscape of a region must be 

considered when determining how likely SEP establishment in an area is. Conservatives will 

tend to favor harsher drug policies that focus on punishment and scaring people into good 

behavior, while their more liberal counterparts may focus on trying to establish more extreme 

narcotics reform laws. Ideal policies for alleviating the harm caused by substance abuse likely 

reside somewhere between these two approaches. 

Comprehending how and why specific communities are at an increased risk for higher 

rates of substance abuse is best viewed through the paradigm that social scientists refer to as 

“risk environments.” Perhaps the best definition of the risk environment model comes from 

Rhodes (2009 pp. 193):  

A ‘risk environment’ framework promotes an understanding of harm, and harm 

reduction, as a matter of ‘contingent causation’. Harm is contingent upon social context, 

comprising interactions between individuals and environments. There is a momentum of 

interest in understanding how the relations between individuals and environments impact 

on the production and reduction of drug harms, and this is reflected by broader debates in 

the social epidemiology, political economy, and sociology of health. 
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Using risk environments as a way of conceptualizing harm reduction in a community presents 

multiple benefits. First, and maybe foremost, the risk environment model incorporates all types 

and fields of research into researching harm. Using mixed methods and research from several 

fields is ideal when studying harm reduction due to the complex nature of addiction, policy, and 

public health. In addition to a more robust, complex understanding of harm reduction data, the 

risk environment framework allows for the specific contexts of an environment to be taken into 

account. Variations in local policy, economics, development, or any other set of variables can 

have significant, but difficult to measure implications for research. By fully developing in what 

contexts harm reduction policies work, and in which they do not, researchers, advocates and 

policymakers will be more fully equipped to advance harm reduction in an effective way. 

 The combination of legislative focus on political and structural reforms, introducing new 

social programs, and creating policy that promotes safety is referred to as “structural 

intervention” (Blankenship et al. 2006). Structural interventions incorporate evidence from the 

fields of public health, psychology, sociology, political economy, as well as other social and hard 

science studies to create a dynamic, effective system for combating the effects of addiction. 

Structural interventions also work to determine how policy currently affects health outcomes in a 

specific area and determine how they can be improved with help from experts, ultimately 

curtailing the consequences negative behaviors have on communities.  

Blankenship et. al (2006) mention four specific types of structural interventions that can 

be used to reduce the spread of blood borne pathogens: community mobilization, integration of 

HIV services, contingent funding, and economic and educational interventions. Community 

mobilization refers to interest groups and activists helping set the legislative agenda so that 

productive policies and services will be put into place. Integration of HIV services, such as 
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screening programs or low-cost HIV/HCV clinics, in a community allows individuals that may 

not receive or seek treatment otherwise to access public services that can help them manage their 

illness, as well as ideally reduce the risks associated with HIV. Contingent funding requires that 

certain laws or measures be passed before a community receives all the funds available to them. 

The final type of intervention, educational and economic interventions, are interventions that 

work to empower groups at the highest risk for contracting illnesses through information and 

resources, which is the primary goal of any SEP.  

 Blankenship et al.’s (2006) paper provides strong evidence that structural interventions 

provide a practical way for governments to play a greater role in harm reduction than they 

currently do. SEPs are one powerful tool that governments can use reduce the risk of spreading 

HIV throughout a community that can potentially meet all four forms of structural intervention. 

By providing education materials about substance abuse, as well as substance abuse treatment, 

and integrating HIV services, SEPs can create a one-stop destination for at-risk individuals to 

receive information and resources they need. The purpose of an SEP is to provide economic 

support, in the form of free syringes and services, to those that need them. Packaging resources 

together in one area will help to further this goal.  In some states, contingent funding for health 

services requires established SEPs, in addition to other public health mechanisms. SEPs will also 

be able to draw advocacy from public health groups, AIDS prevention groups, and likely from 

substance abuse advocacy groups, but may also face stiff opposition (Kelley et al 2005). Even in 

the face of opposition, SEPs are an effective option for improving public health available to any 

legislative body that has the political capacity and resources to implement them. 

There is reason to believe that the restrictiveness or generosity of SEP policy can 

influence utilization rates, and therefore the effectiveness of SEPs. Restrictive SEP policies are 
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those policies that have stringent requirements for receiving syringes from the program, such as a 

1:1 return ratio (Kerr et al. 2010). When Baltimore enacted these types of policies, they saw a 

significant decrease in the utilization rates of their SEPs (Sherman et al. 2015). During the 

restrictive policy period, Baltimore took in more syringes from the public than they distributed. 

Even though Baltimore would have seen some direct cost saving from distributing fewer 

syringes, it is unlikely the cost of the syringes saved from the restrictive policies would offset the 

costs associated with the transmission of infections because of decreased SEP utilization 

(Sherman et al. 2015). Given the effects that seemingly minor policy changes can have on the 

efficacy of SEPs, it is important to examine both the policies and practices surrounding SEPs so 

it is possible to understand how to maximize utilization rates for every population. 

 To fully grasp how to best operate SEPs, it is important that individuals understand what 

risk factors tend to be present in communities that may encourage syringe sharing, even in 

communities with established SEPs. The major risk factors that appear to be consistent across all 

demographic variables are the public use of injected drugs and the need for assistance when 

injecting (Wood 2002 et al.). Public drug use is defined as injecting in public spaces, such as a 

parking lot or in an alley. The need for assistance when injecting means that, for whatever 

reason, an individual is unable to use themselves and relies on the assistance of others. Given 

that both risk factors relate to individuals injecting habits, specifically how likely they are to be 

in the presence of others and without immediate access to clean syringes, attempting to reduce 

the instance of these sort of injections should be a priority for any community group or SEP. 

Furthermore, Wood (2002) finds that exclusive SIF use is positively associated with a decrease 

in shared needle use. SIFs are like SEPs, but they also include “shooting galleries,” or safe places 
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for IDUs to use. SIFs are an important piece of harm reduction policy, and their efficacy 

warrants more research but are outside the scope of this paper, as they are separate programs. 

 Currently, there are no federal programs for harm reduction, so programs must be put into 

place by individual states, counties or cities, depending on local laws. Thus, harm reduction 

programs across the United States are a group of patchwork systems that can vary drastically 

simply as a result of crossing state lines. To make the situation even more complicated, it is 

illegal for federal money to go toward certain parts of harm reduction programs. This is evident 

within SEPs, where federal money cannot be used to purchase syringes directly, but can be used 

for staff and programs. Given the consensus around the effectiveness of SEPs in reducing the 

spread of blood borne pathogens in communities that have them (Abdul-Quader et al. 2013, 

Drucker et al. 1998, Des Jarlais et. al 1998), it is imperative that lawmakers at every level 

understand where and how to best implement SEPs. 

Stigmatization and Policing 

 In most, if not all instances, IDUs that use SEPs are taking part in an illicit activity that 

has traditionally been fought via tougher policing standards, mandatory minimum prison 

sentences, and more generally attempts to intimidate users away from drug use. The aims of 

SEPs are to provide safer using materials for individuals in active addiction, with the ultimate 

goal of reducing the rates of blood borne pathogens spread through sharing needles and 

hopefully helping people find treatment for addiction. The result is policing policy that is out of 

sync with the goals of SEPs. When this occurs, utilization rates decrease (Beletsky et al. 2010). 

Instances of out of sync SEP goals and policing include, but are not limited to, police 

harassment, the unlicensed confiscation of syringes, arresting SEP clients, and police showing up 

at SEPs without cause. 
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 Nixon started the war on drugs in 1971, and since that time relatively little has happened 

at the federal level to change Nixon’s drug policies despite new information and understanding 

of drugs and addiction that has emerged (Kilmer 2016). Given that there have been no major 

updates to the federal policies surrounding drug use, while social conservatism and public 

perception of drug use have fueled increasing levels of incarceration, it should come as no 

surprise that the War on Drugs has not fully realized its goals. As opposed to removing drug use 

from the general populace, harsher policing and increasing incarceration rates have created 

incomplete communities and a large increase in the incarceration of minority and poor 

individuals when compared to wealthy whites, despite similar rates of drug use (Beletsky et. al 

2011). Considering these facts, the gravity of ensuring that policing policy is on the same page as 

SEP goals should be clear. Without both clear and consistent policing boundaries and a change in 

the way policy relates to drug use, it is unlikely that SEPs will achieve maximum levels of harm 

reduction. Any community, despite their reservations towards a potentially more liberal drug 

policy, should focus on reducing the harm associated with addiction and substance abuse. In 

doing so, there is potential to save lives, money, and improve the quality of life for everyone. 

 Alongside coping with the problems that come with incorrect policing and the public 

perception of addiction, having an SEP in a community is generally viewed negatively by society 

at large. In some instances, opposition to SEPs can stem from “Not in My Backyard,” (NIMBY) 

attitudes that result in community members opposing having an SEP near their place of 

residence. NIMBY Opposition to SEPs is not the only opposition that SEPs face, unfortunately. 

Hostility from more powerful Inequitable Exclusion Alliances (IEAs) (Tempalski et al. 2007) 

pose a greater threat to SEP establishment. Generally, NIMBY attitudes occur because of the 

stigmatization the addicts face but are only in found community stakeholders. IEAs, which can 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Tempalski%20B%5BAuthor%5D&cauthor=true&cauthor_uid=18978931
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consist of politicians, lobbyists, or, any other interested party however, play a much more 

threatening role. When the option to establish policies that allow for SEPs becomes a political 

issue, IEAs will work to reinforce stereotypes of addicts, and encourage political inaction, a form 

of obstructionism, to prevent SEPs from being established (Tempalski et al. 2007). In some 

instances, IEAs are even responsible for shutting down SEPs in communities where they had 

been previously established (Tempalski et al. 2007). These actions make it more difficult to 

establish SEPs everywhere, as opposed to just a single community, and generally have the 

advantage of the status-quo on their side, as SEPs are scarce in most areas. Faced with these 

kinds of political challenges, it can be difficult for grassroots organizations to successfully 

advocate for SEPs. 

It should be noted; it is unlikely that anyone that is part of an IEA will likely not see 

themselves as doing something wrong or harmful for the public. Many, if not most anti-SEP or 

harm reduction sentiments likely comes from long held (yet incorrect) beliefs about the nature of 

addiction, addicts, or drugs themselves. Working to combat these sorts of sincere, long held 

beliefs that may have religious or moral connections is not an easy task for anyone, especially 

when trying to benefit a group of people that has an extremely negative social connotation. 

Grassroots organizations may not have the time or resources to fully explore the public health 

benefits an SEP can have for a community. For these reasons, strong education and outreach 

programs for skeptical individuals will be necessary in areas where there will be significant 

backlash to the suggestion of implementing SEPs. Hopefully, with strong collective effort and 

the right amount of political will, opposition to SEPs within the general population, and among 

interest groups will begin to decline. 
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Proximity and Syringe Exchange Programs 

Evidence indicates that travel distance from SEPs plays a role in utilizations rates. 

Specifically, the longer individuals must travel to access an SEP, the less likely they are to use 

the resource (Chyvette et al. 2010). More interestingly, when distance interacts with race, there 

seems to be a larger negative effect on utilization for blacks and Hispanics than for whites 

(Chyvette et al. 2010). The significance of this finding is that it indicates that SEPs, no matter 

how well run, are imperfect services. It is impossible to fully meet every need for every 

population at one time. This can be alleviated somewhat by creating more programs to increase 

access. In doing so, the effects of distance on utilization can be reduced, and it will be easier to 

fully understand the true effects that SEPs have on public health.  

Existing research that compares efficacy and syringe distribution rates of SEPs in urban 

environments and rural environments is incredibly sparse. Most research appears to take place in 

large metropolitan areas, such as New York, Baltimore, or Vancouver. The research that does 

exist suggests that there are reasons to believe that it is harder to distribute syringes in rural 

areas, for several reasons, and thus the effects of SEPs in rural areas are not as widely felt as they 

could be (Keen et al 1993). The study, done in Wales, provides strong evidence that rural harm 

reduction is unique due to distance, difficulty making citizens aware of government programs, 

and difficulty coordinating with “hard to reach groups.” Given the evidence that there is some 

disparity in rural versus urban SEP utilization, and a very different political, social and policy 

landscape from Wales, rural areas in the United States warrant their own efficacy study. In doing 

so, a larger body of research that accounts for the different contexts in which SEPs exist will 

begin to develop.
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3. VARIABLES AND MEASURES 

Dependent Variable 

 For this research, the dependent variable will be the change in new diagnosis rates of HIV 

in a county over time, with specific interest in the change in HIV rates before and after the 

establishment of SEPs in a county. This is to say that every time a new case of HIV/AIDS is 

diagnosed, it is counted as a new case, regardless of how long the individual may have had 

HIV/AIDS. The variable is measured as the rate of change in new HIV/AIDS diagnoses per 

10,000 people. Looking at the year to year changes of rates in HIV over time will allow for 

researchers to gain a better sense of what exactly the effects of SEPs effect the reat of new 

HIV/AIDS diagnoses over time. . Using panel data will also allow for a more cohesive research 

design. If only current rates of HIV were used, it may be possible that the research is measuring a 

general change in rates of HIV over time, since in most instances, rates have been decreasing. 

Using a longitudinal design with panel data will provide two distinct advantages. First, a 

longitudinal design will allow researchers to look at data over time, as opposed to a cross 

sectional design which would only look at a single moment in time. This will help to establish a 

stronger causal inference between SEPs and a decline in HIV/AIDS rates. The panel data will 

also aid in establishing a control group that would not be possible in cross-sectional design. The 

inclusion of a longitudinal control group, strengthens the research design, because it will allow 

for comparisons across a variety of different political, social, and regulatory contexts.

 HIV/AIDS is not the only blood borne pathogen that can be transmitted through sharing 

needles, and it is not the only pathogen SEPs are intended to fight against. It is, however, the 
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only pathogen that will be measured in this research. This is because of the assumption that 

HIV/AIDS can act as a case that represents most, if not all blood borne pathogens that are 

measured by public health researchers. If there is a clear difference in rates of HIV/AIDS in a 

population, due to high rates of comorbidity with other diseases, there is reason to believe that 

rates of other pathogens will fall as well. This is not to say that other diseases, such as HCV are 

not important, because there are certainly important implications specific to non-HIV bloodborne 

diseases that may warrant research. Rather, using only HIV/AIDS is meant to illustrate that there 

may be important differences in SEPs efficacy of reducing the transmission of bloodborne 

pathogens in urban and rural contexts, and that there is reason to act on those disparities, while 

avoiding producing potentially superfluous research.  

Independent Variable 

 For the independent variable, the unit of analysis will be at the county level. The first 

group that counties must be divided into is counties that have SEPs within their borders, and 

those that do not. Currently, per the North American Syringe Exchange Network directory, there 

are 169 counties with SEPs across the nation. This is not the number of SEPs in the United 

States, but merely the number of counties that contain them. In several instances, individual 

cities have multiples exchanges, or a county has multiple exchanges within its borders. While the 

number of counties that do not have SEPs exceeds the number of counties that do have the 

programs by a significant margin, there are enough counties that have SEPs that it will be 

possible to extract meaningful information from the treatment group. The first set of comparisons 

will look at the differences in counties that established SEPs and those that have not over time. 

These results will serve to establish the overall efficacy of SEPs in reducing HIV rates and help 

provide a baseline to compare the differences in efficacy of SEPs in urban and rural contexts.  
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The exact definitions of “rural,” and “urban,” can be difficult to fully delineate. For the 

purposes of this research, The U.S. Census Bureau (2010) definitions of urban and rural will be 

used. According the 2010 Census, an urban area is defined as,   

A densely developed residential, commercial and other nonresidential 

area(s)…“urbanized areas” of 50,000 or more people and “urban clusters” of at least 

2,500 and less than 50,000 people. There are 486 urbanized areas and 3,087 urban 

clusters nationwide. 

In addition to population information, the 2010 census stipulates that in most cases, to qualify as 

an urban area, must also have a population density of at least 1,000 people per square mile 

(PPSM). Using these parameters, the Census Bureau releases a continuous county rurality 

measure for every county in the United States. Using a continuous measure of rurality as 

opposed to an ordinal or dichotomous is a more precise way to understanding SEPs in their 

contexts. While it is possible to produce and use dichotomous and ordinal measures of rurality, 

these sort of measures will inevitably create groups that are too broad. The result will be that the 

different effects for each group will be difficult for the model to detect due to the sheer size of 

the groups. Instead the continuous measure will be able to pick up on substantive differences 

between counties that are, for example, 10% and 20% rural. Since treating this data in any way 

other than continuous will result in losing an unacceptable amount of information, it is clear that 

using a continuous measure of rurality is ideal. 

 Rurality, in this instance, will serve as a proxy measure of proximity to an SEP. In a large 

N study, it is difficult, if not impossible, to track individuals and how close individuals live to an 

SEP, if they have a permanent place to live at all. Increasing rurality and utilization rates inside 

the catchment area of SEPs should be large enough to detect a difference in efficacy between 
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rural and urban communities. In any case, however, this method is likely to underestimate 

exactly how effective SEPs are in urban environments, when compared with city level data. It is 

possible that while an SEP may have strong positive effects in a concentrated area, the rest of the 

county may be sparsely populated enough to dilute the result when the information is 

extrapolated to the county level. Even with the potential that the data may underestimate the 

effect, population density is still likely to show some positive correlation with SEPs ability to 

effectively reduce rates of HIV/AIDS.  

 The reason for dividing counties along urban and rural lines for research is because of 

some assumptions that are made about the differences between urban versus rural environments. 

These include, but are not limited to urban counties having access to better infrastructure, more 

financial resources, and better transportation resources. Urban areas will also, generally, have 

more industry and companies, creating larger tax bases to pull from and then invest in resources 

like roads, city maintenance, and city services. Rural counties, on the other hand, are not likely to 

see these sorts of developments and improvements and services in their area, and if they do, 

citizens of rural areas are less likely to be close enough to these resources and improvements to 

utilize them consistently. Since proximity and ease of travel could play a large role in why 

people choose to use an SEP, these crucial differences between urban and rural counties could 

provide insight into ways that future SEPs might be able to better serve rural communities.  

Control Variables 

When researching the differences in urban and rural contexts, controlling for 

demographic data will always be important. Thus, differences in race and income will need to be 

considered. Combined, these variables should control for most of the differences in populations 

between urban and rural counties, as they target most of the groups that display an increased 
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likelihood of contracting HIV/AIDS. One group left out due to the difficulty of finding reliable 

data are rates of men who have sex with men (MSM). Ideally, these variables would be worked 

into the model as a control, but will be accounted for by the research design. The second group 

left out due to a lack of reliable data are county level incarceration rates. Assuming that these 

variables do not change much in the short term, the fixed effects research design should account 

for these variables. 

Since this research also accounts for a public health phenomenon, it is critical to account 

for differences in public health variables in urban versus rural environments. Whether a state 

chose to expand Medicaid in accordance with the Patient Protection and Affordable Care Act 

(PPACA), or opted out of doing so, will be one of the most important variables to control for. In 

addition to this, I will control for the rate of uninsured individuals, rate of individuals on 

Medicaid, doctors per capita, and emergency department visits per 1,000 people. These variables 

should mitigate differences in access to care from financial, infrastructural, and personnel 

perspectives. Other variables that could influence substance abuse rates, not necessarily the 

management of spread of HIV/AIDS (e.g. access to mental health facilities, or a lack of drug 

education in public schools), are not considered because, while they may be important in other 

research, the aim of this paper is only to look at how SEPs affect people after people have started 

using drugs intravenously. Controlling specifically for how people receive care in urban and 

rural contexts will create a better measure of the disparity in SEP efficacy.  

Alongside county demographic and health, a measure of social capital (Rupasingha 2006) 

and the percentage of the county that voted for President Obama in 2012 will also be used as 

control variables. Social capital is a societal level variable that measures trust, civic engagement, 

and association membership among members of a community. Including social capital will help 
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to control for the influence that higher degrees of social interaction and association in a county 

can have on HIV/AIDS diagnosis rates year to year. Some studies have indicated that higher 

levels of social capital have several benefits for society, including protective effects against risk 

taking behaviors and an increased likelihood to have the social resources to respond to high 

levels of risk (Rhodes et al. 2005).  

Voting patterns have not often been used as a variable in research on harm reduction 

policies. They are used here as a tacit measure of ideology. Counties that voted for Obama at 

high rates in 2012 are likely to be more liberal than counties that voted for Romney. By 

including this variable as a control, the effects of ideology on SEP establishment and efficacy 

will be controlled for. The data should show that counties that voted for Obama at higher rates 

saw greater decreases in new HIV/AIDS diagnoses rates than counties that voted for Romney, 

because the social and ideological barriers to SEP use are not present to the same degree. Since 

there is some evidence that ideology and social context effect SEP utilization (Tempalski et al. 

2007), controlling for these factors will increase the reliability of the models. To fully understand 

all the variables, a table of descriptive statistics has been included in Table 1.
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Table 1: Table of Descriptive Statistics 
 

Minimum Maximum Mean Median Standard 

Deviation 

Observations 

(Counties) 

Source 

New Diagnosis Rates -4 1555 3.88 -1.00 16.22 21776 amFAR 

Rurality 0 100 58.53 59.40 31.44 21801 U.S. Census 

(2010) 

Population Density 0.08 43162.79 160.53 28.40 1071.16 21776 U.S. Census 

Bureau 

Medicaid Expansion 0 1 0.27 0 0.44 21778 Kaiser Family 

Foundation 

Poverty Rate 3.4 47.4 16.31 15.20 6.46 21769 U.S. Census 

Bureau 

Percent of a County that is 

Hispanic 

0 95.74 8.33 3.29 13.24 21782 U.S. Census 

Bureau 

Percent of a County that is 

Black 

0 85.7 8.94 2.00 14.53 21782 U.S. Census 

Bureau 

Physicians per County 

Resident 

0 3.18 .15 .10  .17 21782 U.S. Census 

Bureau 

Uninsured Rate 2.70 45.40 17.39 17.10 5.62 21783 U.S. Census 

Bureau 

Percent of County Voting 

Obama in 2012 

0.55 93.39 38.48 37.14 14.78 21782 U.S. Census 

Bureau 

Social Capital -3.94 17.55 0 -0.23 1.34 21742 Rupasingha 

(2006) 

Note: This table contains the descriptive statistics of the independent variable, dependent variable, and all control variables. Source 

column contains information about where data was found. Data on physicians per pounty resident was turned into percentage of 

county that are physicians by multiplying all values of physicians per county resident.    
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4. METHODS 

 Comparing counties that can be profoundly different may pose problems if proper 

measures are not taken to ensure that differences in culture, politics, or financial situation are 

considered. It is easy to imagine, for example, that there are stark differences between King Co., 

WA, where Seattle is located, WA, and Huntington Co., WV, the home of Huntington, WV. In 

fact, the only similarity between these two counties may be that they have SEPs. To minimize 

the effects these sorts of potential differences between counties can have, the research will rely 

on panel data and fixed effects modeling. The use of county fixed effects in the regression model 

will effectively control for all time-invariant variables that might affect the dependent variable. 

In other words, the model is restricted to explaining within-county variation. More specifically 

the regression coefficient for SEP in the model will provide an estimate of the effect of SEP’s 

within a county, compared to counties without SEP’s.  

Information on when a given county had an SEP is available as early as 2011 and can be 

found using resources from The Foundation of AIDS Research (amfAR) online. This data will be 

used as the master list for SEPs in the United States. Syringe exchanges not found on amfAR 

lists because they were not found by amfAR or chose to remain unlisted for whatever reason are 

not included in this data.  After establishing when a county first contained an SEP, yearly data 

ranging from 2008 to 2014 (AIDSvu) will be used to determine the HIV/AIDS rates of the 

county. Measures will also be turned into dichotomous variables. The year, for instance, will be 

turned into a variable with “0” indicating that a county did not have a syringe exchange in each 
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year, and “1” meaning the county did have an established syringe exchange in the given year  

For this paper, “1” will always indicate the specified condition is active or present. After 

accounting for the control variables, this will create a model that allows me to estimate the effect 

of SEP’s by degree of rurality.  

After establishing a model that determines how rurality changes the efficacy of SEPs, 

then it is possible to establish the size of an effect based on the percentage rurality of counties. 

The size and significance of these effects will establish the relationship between rurality and 

SEPs. After running the models, the interaction between SEPs and rurality will be calculated in 

10% intervals to determine the exact level of rurality that is effected differently by SEPs. This 

information will be useful in determining how local, state, and federal governments should 

choose to proceed when making decisions regarding harm reduction and determining how 

exactly these sorts of programs and policies should be implemented. 

Limitations 

This study, as one of the first to assess the differences in SEP efficacy in urban and rural 

contexts, must stand to the fact that it is possible that population density is a proxy measure of 

some unaccounted-for mechanism as opposed to proximity to an SEP. This being the case, the 

mechanism being studied may not be what is causing the observed relationship between SEP’s 

and changes in HIV/AIDS rates. Without a small-N study that can better determine what reasons 

individuals have for choosing to utilize SEPs, or choosing not to do so, it is difficult to say with 

certainty what mechanism is at work. This, however, does not make the research any less 

important. If there is a disparity in the effect of SEPs in rural and urban contexts than can be 

explained as a function of population density, researchers will at least know that this is the case. 
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Even without an exact accounting of the mechanisms at work, this research will work to establish 

a base upon which a greater body of work can begin to be established. 

Knowing exactly which counties to compare can also create a challenge for researchers. 

There are some obvious events, such as the expansion or non-expansion of Medicaid that likely 

affects rates of AIDS/HIV in counties. There are, however, potentially other lesser known factors 

or events that might be more difficult to determine. An example of this may be the number of 

insurers in a county changing over time, and the types of policies provided. It is possible that 

because of the PPACA, private coverage expanded or shrank in any given county. The result 

could be changes in HIV/AIDS rates, and would not be captured in a fixed effects model. 

Furthermore, the PPACA made sure that more people would have health insurance, including 

people with preexisting conditions. This means that people with HIV/AIDS were likely to 

receive insurance for the first time in areas that did not sponsor insurance for HIV/AIDS patients 

before the PPACA, but it is not clear what types of policies new enrollees received. It is possible 

that in some counties individuals with HIV/AIDS received insurance plans with relatively low 

premiums or deductibles, while elsewhere they received insurance plans with more expensive 

premiums or deductibles. It is also possible that increases in insurance costs over time, through 

premiums or deductibles, could price people with HIV/AIDS out of receiving the care they need. 

These changes will not be captured in the model. 

Even using a continuous measure of rurality, the model will not be able to account for 

differences in SEP implementation methods. Considering that not all states and counties have the 

same policies and practices regarding SEPs, it is possible that implementation differences 

influence the types of effect SEPs have. Some counties, for example, will have SIFs as opposed 

to solely SEPs. There is reason to believe that counties with SIFs, which include SEPs as part of 
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their programming, might see a greater reduction in rates of HIV/AIDS over time for a variety of 

reasons, including but not limited to, better education, lower stigmatization of addiction, and 

more resources dedicated to harm reduction. Similarly, some counties may have more restrictive 

policies regarding how many syringes individuals may receive or SEPs that are open at relatively 

inconvenient times making it more difficult for people to make full use of exchanges. 

Differences in policies towards SEPs almost certainly make some difference in whether people 

choose to participate in their services. Taking these policy differences into account is difficult, 

because they cannot be simply reduced into categories. To fully capture the effect of regulation 

will require another study that uses a different methodology. 

In a similar vein, it is difficult for this research to account for states and counties that are 

adopting HIV/AIDS prevention policy packages to further reduce new HIV/AIDS diagnoses 

rates versus areas that are implementing SEPs but making no other changes to HIV/AIDS 

prevention programming. Areas implementing stronger prevention education services, expanding 

HIV/AIDS testing services, or making other evidenced based efforts to curb the spread of 

HIV/AIDS as part of a policy package to reduce HIV/AIDS rates will see a larger drop in 

HIV/AIDS rates than areas that only implement SEPs. While this is a concern, it should not be 

too large a threat to the validity of the research for two reasons. First, SEPs have been shown to 

have consistent positive effects after being implemented over a large body over literature 

(Abdul-Qadar et al 2013, McDonald et al. 2003) indicating that there is reason to believe that 

research on SEPs is reliable. Secondly, many areas are adopting SEP implementation as an 

emergency measure. In many places, social and ideological norms are not changing, but 

HIV/AIDS outbreaks have gotten so bad due to opioid abuse that governments have finally 

decided to respond. For the most part, SEPs are an initial response to a larger problem that needs 
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a solution, not the result of changing social views towards IDUs and HIV/AIDS, meaning that 

for the most part, SEPs are not being implemented with new policy packages.  

SEPs tend to be in urban areas, which limits the sample size for SEPs located in rural 

areas. In fact, of the counties in the United States with SEPs, 155 are in mostly urban counties, as 

defined by the 2010 census. Only 19 SEPs are in mostly rural counties, and only 30 SEPs are in 

counties that are 40% or less urban. Further, SEPs are largely located in the West and Northeast, 

with a few SEPs in the Midwest, and very few SEPs in the Southeast. The overall number of 

SEPs is not an issue, especially in urban areas, but it would be preferable to have a larger number 

of SEPs in rural areas. However, there should be enough data to draw a meaningful conclusion 

from the data. The fact that there are some mostly rural areas that have SEPs demonstrates that 

rural areas do not demonstrate any less of a need for SEPs, but instead may lack access to the 

resources, knowledge, or political ability to start them. In the long term, as citizens and 

lawmakers begin to accept the positive effects SEPs have on communities, this problem will 

solve itself. For now, studies must use the data that is available.  

Control variables tend to demonstrate similar sorts of properties in regards geographic 

distribution for example, mostly states with large urban cities with ideologically liberal leaning 

populations tended to expand Medicaid. This is by no means a rule, considering that by 2016 

states including Arizona and Kentucky chose to expand Medicaid, but it does speak to the fact 

that relative to urban populations, rural people were less likely to see Medicaid expansion. 

Similarly, rural areas are less likely to have a large number physicians per capita. Often, rural 

counties have 0 physicians per 1,000 people, a shocking finding. Rural areas were also more 

likely to have high rates of uninsured individuals. With concern to other demographic data, the 

poorest counties were largely in the Southeast and Southwest, often coinciding with majority 
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black and majority Hispanic communities, respectively. Few physicians, low rates of insurance, 

and poverty are all reasons to start seriously considering new approaches to healthcare access in 

rural areas.
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5. RESULTS 

OLS 

 The first model run on the data is a simple OLS regression. The results are presented in 

Table 2. The effects of some variables are opposite what was hypothesized. Of interest are 

several variables that might be picking up on the fact that there is error in testing for HIV/AIDS 

in different contexts. This is clearest when looking at the coefficient for the number of physicians 

per capita in a county. According to the model, the number of physicians in a county increases 

HIV/AIDS diagnoses in a county from year to year. It, however, seems intuitively false to 

assume that this means that physicians are spreading HIV/AIDS. Instead, it makes more sense to 

assume that when a county has a higher rate of physicians, more people are getting tested for 

HIV/AIDS, and thus the rate  of HIV/AIDS diagnoses increases, but not the rate of HIV/AIDS 

cases.
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Table 2. New HIV/AIDS Diagnosis Rates Using OLS Regression 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Coefficient 

(SE) 

Rurality -0.06*** 

(0.01) 

Population Density 0.001** 

(.000) 

Medicaid Expansion -0.17 

(0.55) 

County Poverty Rate 0.01 

(0.03) 

Percentage Hispanic 0.03 

(0.03) 

Percentage Black 0.29*** 

(0.03) 

Physician Percent 555.38** 

(179.49) 

Syringe Exchange Presence 0.62 

(0.97) 

Uninsured Percent 0.05 

(0.09) 

Social Capital -0.33 

(0.17) 

Percent Voting for Obama in 2012 -0.01 

(0.02) 

Year 

2009 -0.16 

(0.25) 

2010 -0.74 

(0.51) 

2011 -0.48 

(0.40) 

2012 -0.40 

(0.72) 

2013 -0.79 

(0.63) 

2014 -0.61 

(1.04) 

Constant 3.07* 

(1.59) 
Note: Columns contain variable names and correlation 

coefficients, followed by standard errors in parenthesis 

*= p ≤ .1; **= p ≤ .05; ***= p ≤ .01 
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 Outside of physicians per capita, the variables that showed up as significant in the OLS 

model are rurality, population density, the percentage of a county that is black, number of 

physicians per capita, and social capital. Population density and percentage of a county that is 

black were both associated with an increase in HIV/AIDS diagnoses. For every one person 

increase in persons per square mile there is a .1% increase in HIV/AIDS diagnoses. This result is 

consistent with findings that suggest that increasing rates of urbanization and population density 

are associated with increasing rates of HIV/AIDS (Quinn 1996). As population density increases, 

an individual with HIV/AIDS encounters increasingly large numbers of individuals that have the 

potential to become infected, giving communicable diseases more opportunities to spread.  

 For every percent, a county increases in percentage of black people in the county, new 

HIV/AIDS diagnosis rates increase by 29% [Table 2]. There are several potential explanations 

for this phenomenon. The first may be access to educational resources. A majority of black 

people live in Southern states, which tend to have puritanical sex education laws. Instead of 

learning safe-sex practices that youth in other parts of the nation are learning, a large portion of 

black youth might be receiving “abstinence only,” educations. Consequently, when black youth 

become sexually active, they do not know about safe-sex best practices, increasing their 

likelihood of both contracting and spreading HIV/AIDS. Increased efforts to identify individuals 

with AIDS in the black community could also look like increasing rates of HIV/AIDS in the 

model. As larger numbers of cases of HIV/AIDS are found and reported, the data will identify 

this as an increase in HIV/AIDS diagnoses. Literature supports that rates of HIV/AIDS tend to be 

higher in the black community, but the numbers could be inflated here, as there is no way to 

detect when a person was infected with HIV/AIDS, only if they are presently infected. Literature 

also supports that the need to appear highly masculine is important in black communities, and 
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getting tested for, or having HIV/AIDS is associated with homosexuality, often leading to lower 

rates of testing (Jeffries et al 2013). As a result, HIV/AIDS rates tend to be higher in black 

communities. 

 The variables that showed up as significant and are associated with a decrease in 

HIV/AIDS diagnosis rates from year to year are the social capital of a county and rurality. Per 

the model, for every one point increase in social capital, counties saw a 33% [Table 2] decrease 

in HIV/AIDS diagnosis rates. The effect for rurality was markedly smaller. For each percentage 

point increase in rurality, counties saw only a 6%  decrease in HIV/AIDS diagnosis rates. Social 

capital acted as expected on HIV/AIDS diagnosis rates. It makes perfect sense to assume that 

counties with higher rates of civic engagement and greater community trust, as well as access to 

more educational and economic resources, see lower rates of infectious illness.   

 The finding that, after controlling for other factors, cases of HIV/AIDS decrease as 

rurality increases is surprising. While the decrease in HIV/AIDS rates per percentage point 

increase in rurality is a small one, it was expected that increasing rurality would be associated 

with increasing HIV/AIDS diagnoses rates. The fact of the matter is, rural counties tend to have 

relatively scarce health resources compared to their urban counterparts, and while the effect is 

significant it is also small. This disparity in health resources in rural communities could be 

enough to make it appear as if rurality is associated with lower HIV/AIDS rates when using new 

HIV/AIDS diagnoses as an indicator, but this may not reflect the actual HIV/AIDS diagnoses 

rates in rural areas. It is possible, perhaps even likely, that rates of HIV/AIDS in rural areas are 

higher than in urban areas, but large numbers of those cases remain undiagnosed due to a lack of 

resources or awareness.  
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  Medicaid expansion, poverty, the percentage of a county that is Hispanic, the presence of 

an SEP in a county, uninsured rates in 2013, and the percentage of the county that voted for 

President Obama in 2012, and the passage of time from year to year all failed to achieve 

statistical significance. This is particularly surprising for the presence of an SEP in a county. It 

had been initially assumed that the presence of an SEP in a county would play a central role in 

lowering HIV/AIDS diagnosis rates, as SEPs have been shown to decrease the rate of HIV/AIDS 

in cities that have established them. The problem here may be that counties are simply too large 

of a geographic unit for SEPs to have a meaningful effect at large. As the size of a geographic 

unit increases, the distance individuals must travel to access an SEP increases with it. This will 

diminish the observed effect that SEPs have. Even if they are useful at the city level, it appears 

that the effects are limited in their reach. 

 Medicaid expansion, poverty, and uninsured rates were expected to have larger effects on 

the rates of new HIV/AIDS diagnoses in counties. It was assumed that all variables would 

effectively indicate access to healthcare resources, and thus would reflect higher rates of new 

HIV/AIDS diagnoses within communities. These variables do potentially measure access to 

healthcare resources influence on new HIV/AIDS diagnoses rates in counties, but it appears that 

they do not, in any significant way when controlling for other variables. It is difficult to believe 

that there are not some indicators of access to healthcare that have a significant effect on 

HIV/AIDS diagnosis rates in a county. Perhaps using percentage of the county that is on 

Medicaid would produce a more significant effect. In any case, despite the fact they did not have 

a significant effect on the data in this model, it is usually prudent to control for variables that 

indicate access to healthcare, since in most research related to health these variables do have the 

potential to greatly alter outcomes. 
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 The variables for the percentage of a community that is Hispanic and the percentage of a 

community that voted for President Obama in 2012 failing to achieve significance is relatively 

unsurprising. Similarly, from year to year there is no significant temporal effect on HIV/AIDS 

diagnosis rates. The variable indicating the percentage of a community that is Hispanic was 

initially included because racial minorities do tend to be at higher risk for infectious diseases 

than whites. It appears that when compared to white and Hispanic communities, the risk for new 

HIV/AIDS diagnoses is elevated in black communities. This could be a function of where black 

people live relative to Hispanics. Research into the regional effects of HIV/AIDS and minorities 

would be required to test this hypothesis.  

The percentage of a community that voted for Obama display significance, because even 

as an indicator of ideology in a county, but this was not enough to predict a change in HIV/AIDS 

diagnosis rates over the amount of time seen here. It is possible looking at counties that 

consistently vote Democrat and counties that consistently vote Republican over a longer period 

would cause voting patterns to show a significant effect, but it is not likely that the four years in 

the data are enough to pick up on these changes. 

Random Effects 

 The inability for the OLS model to pick up on differences in HIV/AIDS diagnoses rates 

due to differences in various populations’ ability to get tested for HIV/AIDS suggests that using 

a different strategy for modeling data would provide more substantive results. To achieve this 

end, I estimate the models using random effects and fixed effects methods. These models will be 

better able to account for heterogeneity across counties over time, which if not properly 

controlled for can cause the OLS results to be biased. Between the fixed and random effects, the 

fixed effects model will provide the most reliable data. After running a Durbin–Wu–Hausman 
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test on the fixed and random effects models, the results suggest taht most of the variables in this 

data display systematic variance over time. Since it will provide additional data that will help 

increase the understanding of the disparity in efficacy SEPs have in urban and rural contexts, 

both random effects and fixed effects models are presented, but the fixed effects model is the 

best model for understanding the effects of SEPs in rural contexts.  

 The random effects results are presented in Table 3. Like the OLS model, the random 

effects model includes all the available data for control variables. Unlike the OLS model, the 

table [Table 3] for the random effects model also contains standardized X effects for all variables 

except year variables. This is helpful for interpretation, since the assumption that controls can or 

will change by a full point does not make sense in some cases. This is most apparent in the case 

of physicians per capita. The random effects coefficient estimate for this variable is 584.82, 

which translates to each percentage point increase in physicians per capita increases new 

HIV/AIDS diagnosis rates by 584.82%. This, in and of itself is not a useful statistic, and seems 

to suggest that doctors play an alarming role in new HIV/AIDS diagnoses. However, the 

minimum value of physicians per capita is 0, the maximum value is .032, and the mean value is 

.001 physicians per capita. Because the value of this variable tends to be minute, the regression 

coefficient becomes large to the point of absurdity. For this reason, the standardized X effect, 

which reports the change in Y given a typical increase in X. The X standardized effect of 

physicians per capita is 1.35, meaning that a one standard deviation increase in physicians per 

capita (.0017) will result in a 1.35% increase in new HIV/AIDS diagnoses.  
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Table 3. New HIV/AIDS Diagnosis Rates Using All Variables and Random Effects Modeling 

incl. Standardized X Coefficients 

  
Coefficient 

(SE) 

Standardized X-Coefficient 

Rurality -0.06*** 

(0.01) 

-1.78 

Population Density 0.00** 

(0.00) 

1.35 

Medicaid Expansion 0.25 

(0.48) 

0.11 

County Poverty Rate 0.02 

(0.03) 

0.55 

Percentage Hispanic 0.05 

(0.03) 

0.63 

Percentage Black 0.30*** 

(0.03) 

4.43 

Physician Percent 584.82*** 

(184.93) 

1.00 

Syringe Exchange Presence 0.13 

(0.92) 

0.02 

Uninsured Percent 0.00 

(0.11) 

-0.03 

Social Capital -0.35** 

(0.17) 

-0.47 

Percent Voting for Obama in 2012 -0.02 

(0.02) 

-0.28 

Year 

2009 -0.14 

 (0.25) 

-2.03 

2010 -0.86 

 (.053) 

-12.68 

2011 -0.63 

 (0.40) 

-9.25 

2012 -0.57 

 (0.73) 

-8.49 

2013 -0.96 

 (0.65) 

-14.16 

2014 -0.94 

 (1.11) 

-13.87 

Constant 3.95** 

(1.85) 

58.35 

Note: The first column contains variable names. The second column contains correlation coefficients, 

followed by standard errors in parenthesis. The third column contains standardized x-coefficients 

*= p ≤ .1; **= p ≤ .05; ***= p ≤ .01 
 



35 

 

 The random effects model does not solve the instrument measurement issues encountered 

in the OLS model, despite the fact it does have the distinct advantage of pooling groups by 

geography. This is reflected in the fact that, for the most part, the random effects coefficients and 

levels of significance are similar to the OLS coefficients and levels of significance. The 

advantages of clustering groups are supported by some changes in data. All the same variables 

were significant, but there were some slight changes in coefficients. Clustering data by state 

caused social capital to achieve an p value below .05, bringing this variable to the level of 

significance generally accepted by social science researchers. Social capital also decreased from 

each point increase in social capital being associated with a 33% decrease in new HIV/AIDS [in 

Table 2] to a 35% decrease [Table 3]. The percentage of a county that is black also saw a 13% 

increase new HIV/AIDS diagnosis rates for every percentage point increase of black people in a 

county, based on the random effects model. The increase in the social capital and percentage 

black variables suggest that there are important geographic differences that play a role in 

HIV/AIDS rates in both black communities and communities that do not have a high level of 

social capital.  

 Both rurality and population remained unaffected or nominally affected when using a 

random effects model. The coefficient for rurality stayed consistent in in both models, at -.06% 

[Table 3], and the coefficient for population density remained the same to the thousandth 

decimal place. This is not particularly worrisome, and does not have any real positive or negative 

connotations for the data, as all this means is that these two variables remain relatively 

unaffected by clustering where other variables in the data see a much more significant effect due 

to pooling data by geographic region. In conjunction with the fact that the social capital and 

percentage black variables did see a change, it makes sense to hypothesize that the effects of 
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rurality and population density are relatively uniform across geographic units, but within the 

rural regions geographic units there is some factor that causes black individuals and individuals 

with low social capital. The reasons for this could range from any number of social, cultural, or 

political factors to poor health funding or healthcare infrastructure limiting access to care. 

 Of the variables that did not achieve significance, if the county was in a state that 

expanded Medicaid, poverty levels, percent of a county that is Hispanic, the presence of a 

syringe exchange, uninsured rates, and percentage of the county that voted for President Obama 

in 2012, only Medicaid expansion exerted any interesting effects. Outside of this variable, there 

was not much change from the OLS model. In both instance, the variable for Medicaid 

Expansion showed up as insignificant.  

Fixed Effects  

 Of all the modeling strategies presented, fixed effects modeling will give the most 

reliable results for estimating the actual effects control variables have on HIV/AIDS rates. The 

pooling in the random effects model does a better job of pooling data and accounting for 

heterogeneity than the OLS model, but a fixed effects model will be superior to all other models 

for controlling for heterogeneity over years. The model data has been confirmed to display 

systematic variance over the period the data was collected. Data that is invariant over time, 

including rurality, population density, county poverty, percent Hispanic, percent black, 

physicians per capita, social capital, and the percentage of individuals that voted for Obama in 

2012, is not explicitly included in the fixed effects model. Instead these variables are accounted 

for by the nature of the model.  

The only variables that are run in the fixed effects model without interactions are Medicaid 

expansion, whether a county has an SEP, and the uninsured rate of a county. Medicaid expansion 



37 

 

changed significantly with the passage of the Patient Protection and Affordable Care Act of 2010 

(PPACA). The individuals mandate should have lowered the uninsured rates in counties since a 

larger number of people starting receiving Medicaid or had the ability to sign up for insurance in 

the individual marketplace, causing this data to change drastically over data collection years. 

Within the United States, the number of syringe exchanges expanded rapidly between 

2011through 2014, so this data showed as having non-constant variance over time. Since this is 

also one of the primary variables of interest, this benefits the study because it can help reveal the 

overall efficacy of SEPs in general. The rurality varies consistently over time, so the value of this 

variable cannot be detected by a fixed effects model. Fortunately, fixed effects models are still 

capable of finding the interactive effects between variables in the model, and variables that 

change constantly over time. So, even though variables such as physicians per capita and rurality 

will not appear in the initial fixed effects, they will appear in interactive fixed effects models. 

Every variable in the fixed effects model demonstrated some level of significance. The 

Medicaid expansion and uninsured rate variables were both significant to the α=.1 level, and the 

presence of a syringe exchange program is significant to the α=.001 [Table 4] level. While the 

Medicaid Expansion and uninsured rate variables do not meet the standard for significance used 

by most social sciences, the fact that every variable in the fixed effects model was insignificant 

in the OLS and random effects models, but achieved some level of significance in the fixed 

effects model exhibits the importance of controlling for heterogeneity in populations over time 

using fixed effects modeling. In the fixed effects model, Medicaid expansion and uninsured rates 

behave the opposite of how it is expected they should behave. Counties in states in states that 

expanded Medicaid had a 1.22% [Table 4] increase in new HIV/AIDS diagnoses, and counties 

saw a 48% [Table 4] decrease in new HIV/AIDS diagnoses rates for every increase in the 
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uninsured rate. These variables are probably not measuring the actual number of new cases of 

HIV/AIDS in a county, but instead are measuring the fact that newly insured people were going 

to the doctor for the first time since contracting HIV/AIDS, resulting in the rate of diagnoses 

increasing, even though the number of cases did not increase. Similarly, uninsured people are 

likely going to the doctor less, and thus even if they have HIV/AIDS are not getting diagnosed. 

So, as the uninsured rate in a county rises and fewer people are going to the doctor, the number 

of people diagnosed with HIV/AIDS will decrease, regardless of the actual number of cases of 

HIV/AIDS.  
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Table 4: New HIV/AIDS Diagnosis Rates Using Variables that Change Over Time and Fixed 

Effects Modeling 

  
Coefficient 

(SE) 

Medicaid Expansion* 1.22* 

(.67) 

Syringe Exchange Presence*** -5.02*** 

(1.46) 

Uninsured Percent* -0.42* 

(.24) 

Year 

2009 0.00 

(.26) 

2010 -0.95 

(.60) 

2011 -0.97 

(0.47) 

2012 -1.08 

(0.74) 

2013 -1.45 

(0.73) 

2014 -2.70 

(0.163) 

Constant 11.80*** 

(4.22) 
Note: Columns contain variable names and correlation 

coefficients, followed by standard errors in 

parenthesis 

*= p ≤ .1; **= p ≤ .05; ***= p ≤ .01 
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The most interesting finding in the fixed effects model is the fact that holding all else 

constant, the HIV/AIDS new diagnosis rate fell by 5.02% [Table 4] in counties with syringe 

exchange programs, and the variable achieved a high level of significance. This is, without 

question, the most important finding from this particular model. This shows that regardless of 

rurality, poverty, demographic makeup, or any other variable that remains constant over an 

extended period, SEPs have a significant, substantive effect on HIV/AIDS diagnoses in a county. 

Unlike several other instances, it is unlikely that this change is caused by an error in 

measurement. In fact, people that use SEPs are already displaying concern for their health by 

using harm reduction facilities, it might be the case that these individuals are more likely to get 

tested for HIV/AIDS. Instead, the fact that offering clean needles to IDUs eliminates one 

potentially high risk source of HIV/AIDS is the simplest and most reasonable explanation for 

this decrease in HIV/AIDS rates. If there is anything the fixed effects model establishes, it is that 

SEPs are a boon to public health and are an important public health resource in the fight against 

HIV/AIDS. 

Interactive Effects 

 Using fixed effects modeling to further explore interactive effects in the data will provide 

even more information on several public health phenomena related to SEPs. Exploring the 

interactive effects of the data will reveal who benefits from the different characteristics of 

counties. Looking at the interaction between rurality and the presence of an SEP, for example 

will reveal what effect rurality plays in syringe exchange efficacy in rural contexts relative to 

urban contexts. If the hypothesis of this paper is correct, then as rurality increases the effect that 

the presence of an SEP has on a county should begin to decrease. The relationship between 

rurality and SEP presence will be explored the most in depth, but SEP interaction with race and 
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poverty will also be explored. The results of these interactions will provide additional 

information for understanding in which contexts SEPs are particularly successful and in which 

contexts SEP efficacy can be improved. Interactions will be calculated using a fixed effects 

model, because the model controls for most demographic data over time, but can still provide 

information about interactive effects. Since the fixed effects model captures background 

homogeneity, it is the most effective way to control for most variables. Any variables that do 

change over time, such as Medicaid expansion, uninsured rates, and the presence of an SEP will 

be controlled for specifically, just like in the fixed effects model without any interactions.  

 The first interaction of interest is the effect of SEPs and the percentage black. In the 

random effects model, the percentage of a community composed of black people showed a 

significant effect on new HIV/AIDS diagnosis rates [Table 3]. Both HIV/AIDS and opioid abuse 

have transitioned from effecting mostly urban populations to damaging rural poor populations, 

with racial minorities seeing more severe consequences than other segments of the population. 

The interaction between SEP presence and the percentage of a community that is black supports 

the conclusion that majority black communities see significant positive results from SEP 

implementation when compared to other racial groups. The interaction between SEP presence 

and the percentage of a community that is black reveals that for counties with an SEP for every 

percentage point increase the community is black, there is a 40% [Table 5 decrease in HIV/AIDS 

diagnosis rates beyond the effects that presence of an SEP already has in a county when 

controlling for other variables. The effects of establishing SEPs in majority black communities 

are extremely important, because it confirms that there is a high need for better HIV/AIDS 

healthcare prevention services and access in black communities. 
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Table 5. Fixed Effects Model Interaction Between the Presence of a Syringe Exchange Program 

and the Percentage of a County that is Black 

 

 

Coefficient 

(SE) 

Medicaid Expansion 

1.22* 

(0.67) 

Syringe Exchange Presence 

-1.56 

(1.77) 

Uninsured Percent 

-0.41* 

(0.24) 

Percent of a County That is Black         (Omitted) 

Syringe Exchange Presence# 

Percentage of a County That is Black 

-0.40** 

(0.13) 

Year  

2009 

-0.004 

(0.26) 

2010     

-0.96 

(0.60) 

2011 

-.96** 

(0.46) 

2012 

-1.07 

(0.74) 

2013 

-1.44** 

(0.73) 

2014 

-2.69 

(1.63) 

Constant 

11.74** 

(4.23) 
Note: Columns contain variable names and correlation 

coefficients, followed by standard errors in parenthesis 

*= p ≤ .1; **= p ≤ .05; ***= p ≤ .01 
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There is some concern that the coefficient of black is related, potentially, to lower rates of 

HIV/AIDS testing in black communities. It is possible the 40% [Table 5] figure is inflated to 

some degree, but does not explain the full interactive effect. Many public and nonprofit 

organizations have made it their mission to increase HIV/AIDS testing for black Americans, and 

black people displayed a higher than average rate of HIV/AIDS diagnoses in other models. It is 

more likely that increasing awareness about HIV/AIDS and prevention efforts have resulted in 

majority black communities taking increased precautions and taking advantage of harm 

reduction programs to stymie the spread of HIV/AIDS in these communities. This is an 

encouraging finding, as it shows that there is a good reason to continue establishing SEPs in 

general, but especially in black communities. Alongside efforts to increase HIV/AIDS testing 

and awareness among black communities, establishing harms reduction programs will help to 

improve public health for the large, underserved, portions of the population in a relatively 

inexpensive way. 
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Table 6. Fixed Effects Model Interaction Between the Presence of a Syringe Exchange Program 

and County Poverty Rate 

  
Coefficient 

(SE) 

Medicaid Expansion* 1.22* 

(0.67) 

Presence of a Syringe Exchange 1.47 

(2.60) 

Uninsured Rate* -0.42* 

(0.24) 

Poverty Rate (Omitted) 

Presence of a Syringe  

Exchange#Poverty Rate 

-.042 

(0.19) 

Year  
 

2009 -.001 

(0.26) 

2010  -0.95 

(0.60) 

2011* -0.96* 

(0.46) 

2012 -1.07 

(0.74) 

2013* -1.45* 

(0.73) 

2014 -2.71 

(1.63) 

Constant 11.82 

(4.22) 
Note: Columns contain variable names and correlation 

coefficients, followed by standard errors in parenthesis 

*= p ≤ .1; **= p ≤ .05; ***= p ≤ .01 
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The presence of a syringe exchange in impoverished areas is another interaction that 

demonstrates the positive effects of SEPs in underserved communities. Holding everything else 

constant, for every percentage point a county increased in poverty, an SEPs decreased new 

HIV/AIDS diagnosis rates by 42% [Table 6] relative to the effects SEPs are already having. 

Areas with high poverty often do not have access to large quantities of healthcare resources, 

including clean syringes, because they are simply unaffordable. SEPs work to alleviate this 

problem. By providing a place to get inexpensive clean needles, SEPs are eliminating the need 

for already poor individuals to spend their limited incomes on syringes. Further, when 

impoverished people contract HIV/AIDS, their limited access to resources makes it even more 

difficult to effectively live with and deal with the infection. SEPs allow poor IDUs to at least 

mitigate and manage some of the risks associated with intravenous drug use until they can find 

help for their addiction. Like majority black communities, poor communities are suffering from 

lack of access, not lack of caring about their general wellbeing. Establishing SEPs is one method 

communities can use to effectively manage the side effects of the combined problems of 

increasing rates of opioid abuse and poverty. 

 The key interaction in this study is the interaction between rurality and SEP efficacy. 

SEPs have been shown to have strong positive effects for various underserved populations 

lacking access to healthcare resources. The interactive effects of rurality and the presence of an 

SEP tell a different story. In the fixed effects model testing, the interaction between rurality and 

the presence of an SEP, SEPs are shown to cause a 6.99% [Table 7] decrease in new HIV/AIDS 

diagnosis rates in a county controlling for all other variables. However, for each point increase in 

rural percentage, SEPs are 9% [Table 7] less effective in preventing HIV/AIDS in rural 

communities. This supports the initial hypothesis that SEPs are not as effective in preventing 
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HIV/AIDS in rural contexts as they are in urban contexts. The effects of rurality on SEP efficacy 

are significant for counties that are up to 60% rural. For counties below this threshold, there is a 

statistically significant strong effect that shows SEPs are not as effective in majority and largely 

rural counties.  
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Table 7. Fixed Effects Model Interaction Between the Presence of a Syringe Exchange Program 

and Rurality 

  
Coefficient 

(SE) 

Medicaid Expansion 1.23* 

(0.67) 

Presence of a Syringe 

Exchange Program 

-6.99*** 

(2.01) 

Uninsured Rate -0.49* 

(0.24) 

Rurality (Omitted) 

Presence of a Syringe 

Exchange 

Program#Rurality 

0.09** 

(0.04) 

Year 
 

2009 -0.002 

(0.26) 

2010 -0.96 

(0.60) 

2011 -0.97 

(0.47) 

2012 -1.08 

(0.74) 

2013 -1.45 

(0.73) 

2014 -2.71 

(1.63) 

Constant 11.81** 

(4.23) 
Note: Columns contain variable names and 

correlation coefficients, followed by 

standard errors in parenthesis 

*= p ≤ .1; **= p ≤ .05; ***= p ≤ .01 
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Figure 1. Effects of SEP Presence on New HIV/AIDS Diagnosis rates by county rurality 

 

 

In some sense, it seems that the finding of this model should be opposite of what has been found. 

In every other instance of counties with unmet healthcare needs, the interactive effect of SEPs 

with the populations of those counties has been shown to increase the efficacy of SEPs in those 

areas. However, most of these SEPs are in urban areas that could have a large public transit 

networks and are relatively easy to travel in. This is not the case for rural areas.  

It is possible, perhaps even probable, that the average SEP client in a rural area must travel 

further using their own means of transportation than an urban SEP client. The result, is that rural 

SEP users are less likely to utilized SEPs because it is much more difficult if not impossible to 

regularly make it to an SEP. This does not mean, however, that rural communities should eschew 
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their SEPs, which have been shown to reduce HIV/AIDS effects within communities time after 

time. Every underserved community in this study has been shown to take advantage of SEPs 

when they are available and it is practical to do so, and rural communities are no different.
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6. SUMMARY AND DISCUSSION 

Interactive Effects with Rurality 

Because of the different health and resource needs of rural and urban environments, it is also 

interesting to understand how changes in policy and healthcare access effects new AIDS/HIV 

diagnosis rates in rural contexts. The first model that examines this is the fixed effects interaction 

between Medicaid expansion and rurality. This model indicates Medicaid expansion by itself did 

not have a significant effect on HIV/AIDS diagnoses rates after controlling for other variables, 

including the interactive effects of Medicaid expansion and rurality [Table 7]. The interaction, 

however, proved to be significant. For every percentage point increase in rurality for counties 

within expansion states, new HIV/AIDS diagnosis rates increases by 3% [Table 8] faster than the 

baseline rate [Table 8]. This is to say that for the purposes of preventing HIV/AIDS, it appears 

that Medicaid expansion is less effective in rural counties than in helping to reduce HIV/AIDS. 

When this change is due to errors in measurement, it usually presents as HIV/AIDS rates being 

lower in areas where new HIV/AIDS rates are expected to be higher. This being the case, it is 

realistic to believe that rural counties in Medicaid expansion states do not see the same positive 

effect that more urban counties do.  
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Table 8. Fixed Effects Model Interaction Between Medicaid Expansion and Rurality 

 
Coefficient 

(SE) 

Medicaid Expansion -0.30 

(0.96) 

Presence of a Syringe 

Exchange 

-4.72** 

(1.49) 

Uninsured Percent -0.41* 

(0.24) 

Rurality  (Omitted) 

Rurality#Medicaid 

Expansion 

0.26** 

(0.01) 

Year 

2009 -0.005 

(0.26) 

2010 -0.96 

(0.60) 

2011 -0.97** 

(0.47) 

2012 -1.08 

(0.74) 

2013 -1.45* 

(0.73) 

2014 -2.68 

(1.63) 

Constant 11.66 

(4.25) 
Note: Columns contain variable names and correlation 

coefficients, followed by standard errors in 

parenthesis 

*= p ≤ .1; **= p ≤ .05; ***= p ≤ .01 
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The most likely explanation is simple access to healthcare resources in rural areas has 

been on the decline (Kaufman et. al 2016). As hospitals, and other healthcare providers, are 

leaving rural areas, residents are left with little or no possible way to receive consistent access to 

healthcare. The result is that even if people are getting tested for HIV/AIDS the chances that they 

are receiving quality education and care about managing life with HIV/AIDS is very unlikely. 

When sick individuals do not receive the education or management resources they require, they 

may put others at undue risk for contracting the illness, thus increasing HIV/AIDS rates. 

Unfortunately, the rate of hospital closures in rural areas has not shown signs of slowing, so this 

problem will likely get increasingly worse before a solution is reached. The scope of this issue is 

extremely large and has implications not only for rural health, but also healthcare for areas with 

high poverty, high numbers of racial and ethnic minorities, and areas that have higher than 

normal rates of infectious illnesses. Ideally, future changes in Medicaid and health policy will be 

able to alleviate some of the pressure created by decreasing levels of healthcare resources in rural 

communities. 

 Generally, rural communities tend to have higher rates of uninsured individuals due to 

lack of access, information, and in some cases, even lack of insurers. Since this is the case, it is 

important to understand the kind of effect it has on the population of rural areas. After running a 

fixed effects model testing the interaction between uninsured rates and rurality, it appears that 

lacking insurance in highly rural counties has a very small significant effect on new HIV/AIDS 

diagnosis rates in communities. For all counties, the model says that for every percentage point 

increase in uninsured rates, there is a 96% [Table 9] increase in new HIV/AIDS diagnosis rates. 

However, as counties become more rural, new HIV/AIDS diagnosis rates start to decrease by 

19% [Table 9] for every one point increase in rurality in a community. Since it has been 
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previously established that health care resources in rural areas are disappearing, and people 

without insurance are less likely to see a doctor to being with, the apparent decrease in new 

HIV/AIDS diagnosis rates in rural counties with low rates of insurance is likely due to the fact 

fewer people in these areas are getting tested for HIV/AIDS. What is interesting about this model 

is that when controlling for the interaction between rurality and uninsured rates, uninsured rates 

and Medicaid expansion achieve significance. This suggests that uninsured rates and Medicaid 

expansion certainly play a role in new HIV/AIDS diagnosis rates, but that this effect can be 

obscured by these variables’ interactions with rurality. 
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Table 9. Fixed Effects Model Interaction Between Uninsured Percentage and Rurality 

 Coefficient 

(SE) 

Medicaid Expansion 1.35** 

(0.67) 

Presence of a Syringe Exchange -2.66* 

(1.51) 

Uninsured Percent 0.96*** 

(0.22) 

Rurality (omitted) 

Rurality#Uninsured Percent    -0.19*** 

(0.003) 

Year 

2009     -0.12 

(0.26) 

2010 -1.22* 

(0.62) 

2011 -1.26** 

(0.48) 

2012     -1.26 

(0.78) 

2013 -1.52* 

(0.76) 

2014     -2.12 

(1.58) 

Constant     7.99 

(4.07) 
Note: Columns contain variable names and correlation 

coefficients, followed by standard errors in parenthesis 

*= p ≤ .1; **= p ≤ .05; ***= p ≤ .01 
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Policy Recommendations 

The effects of SEPs in reducing HIV/AIDS rates in the counties that have them has been 

well established, and it is clear that rural areas do not benefit from healthcare policy changes in 

the same way urban areas do. Specifically, this research has revealed that even though SEPs are 

resulting in lower HIV/AIDS rates in rural counties, they are not doing as much good as they 

could be, when compared to SEPs in urban environments. Based on the results from the 

interactive models, this is not due to the unwillingness to utilize SEPs or some sort of aversion to 

the programs, but due to accessibility issues. State and local governments with high levels of 

rurality will need to begin looking at methods they can use to circumvent the accessibility issues 

inherent within rural areas. It is unreasonable to expect that communities will begin to undertake 

large infrastructure and public transportation projects simply to increase SEP utilization, so 

strategies for increasing SEP utilization must focus on bringing syringes to where people are 

using. If governments can effectively pinpoint locations where people are using and establish 

SEPs in these areas, then utilization rates should increase, thus lowering the disparity in rural and 

urban SEP efficacy.  

 First and foremost, every State and local government should start to establish SEPs, 

especially in areas with high degrees of poverty and in black communities. In areas where there 

may not be high level of access to healthcare, SEPs are an invaluable resource. Simply giving 

people the opportunity to reduce the risk they incur while using drugs lowers new HIV/AIDS 

diagnoses significantly. This is not to say that SEPs cause drug use to become safe or non-

harmful, but rather that SEPs help to minimize the risk associated with drug use. In any case, it is 

imperative that State and local governments invest in these sorts of harm reduction programs. If 

State governments refuse to sponsor SEPs, then they should at the very least allow SEPs to 
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operate lawfully, creating the opportunity for nonprofit organization to establish SEPs in 

vulnerable communities. Simply allowing individual organizations to invest their time, effort, 

and resources into harm reduction policies legally should not be impossible for any State 

government. Particularly in the Southeast, there is a dearth of harm reduction efforts in the face 

of an ever-expanding problem. 

 In rural areas are two potential strategies for increasing SEP utilization. One method is to 

establish many SEPs in areas where there is a high concentration of people using. This method 

has two primary advantages. The first is stability, people will know where SEPs are located and 

will not have to track a schedule or question when an SEP will be present in their community. 

Second, this method may familiarize more people with SEPs and harm reduction policy, spurring 

more interest in creating policy to protect IDUs, other addicts, and communities from the 

harmful effects of addiction. If these two factors work together as predicted, HIV/AIDS rates in 

rural communities should fall significantly with relatively little effort or cost, especially in the 

face of rising rates of opioid dependency. The drawback of this method is that if the areas where 

the most people are using shifts, or if there is still no way to access SEPs, then they might not do 

as much as they have the potential to do. 

 A second option is to create a, “harm reduction fleet” of vehicles that operate as mobile 

syringe exchange units. This option has the advantage of being able to meet IDUs where they 

are, giving vulnerable populations the opportunity to take advantage of harm reduction policy. 

This would not be an “on demand,” or delivery type service, but a fleet of vehicles that is 

scheduled to deploy to high use areas on a rotating schedule. This has the advantage of being 

able to reach higher numbers of people than a stationary unit and can change locations with 

relative ease, so a new program doesn’t need to be established every time a new using hot spot is 
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found. The initial cost of starting this sort of program might also be lower, since new vehicles 

typically cost less than new property. The relative cost of each option, however, could vary from 

state to state or locality to locality based on the resources that are already there. The limitations 

of this solution are clear. First if someone runs out of clean syringes between scheduled stops 

and cannot get to an SEP, then they will be put at the same risk as if there was no SEP in the 

area. Secondly, this method requires a high level of communication between governments and 

their constituents. Any changes in routes or plans could confuse the system rendering a mobile 

SEP unit ineffective due to low levels of awareness. 

 An ideal situation would combine both stationary and mobile SEPs so that communities 

and governments can exploit the benefits of each system without falling prey to their 

weaknesses. Putting stationary units in high using rate areas and using them as a hub for mobile 

units will create a situation where governments will be able to maximize their responsiveness to 

the constantly changing and expanding problem of opioid abuse. The only true certainties with 

addiction is that it will continue to exist well into the future and that governments need to be 

prepared for whatever eventualities may arise through maximizing their capabilities to respond 

appropriately. By establishing a multifaceted strategy for establishing SEPs in states 

governments can begin to move in the right direction on this front. At the federal level, the 

government not only needs to remove laws prohibiting federal expenditure on SEP supplies, they 

must also create grants for states and localities that want to establish SEP programs. By lowering 

the rates of HIV/AIDS across the nation, all governments stand not only to improve the overall 

health of the nation, but also to save on healthcare expenditures. 
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7. CONCLUSION 

 Government has the responsibility to act in a fair and equitable way towards all citizens. 

By ignoring the health needs of rural areas and focusing almost entirely on the health needs of 

urban areas, governments fail to protect some of the poorest and most vulnerable people in the 

nation. To treat people equitably and fairly, governments must develop and execute strategies to 

effectively curb the effects of the opioid epidemic in rural communities. Rural areas are no less 

affected by opioid abuse than other parts of the nation, but their ability to combat the many 

complications inherent with the epidemic are greatly diminished due to a lack of resources, 

education, and healthcare infrastructure. While establishing SEPs is not the only harm reduction 

solution that governments can pursue to help people, it is a concrete, relatively inexpensive and 

cost effective way to both help the sick and suffering, and display a commitment to progressive 

policies that will help some of the most powerless people in the nation. 

 The research on harm reduction policy is very clear in showing that taking steps to reduce 

the effects of addiction on a community has generally positive effects. This paper demonstrates 

that those effects are especially apparent for vulnerable populations that do not have high levels 

of healthcare access in regards to SEPs. Generally, within these communities, SEPs have a 

strong interactive effect. The exception here is in rural communities, where SEPs are less 

effective than in urban communities. The fact that governments tend to seek to maximize the 

effectiveness of their programs is why SEPs tend to be in urban areas, but maximum efficiency 

should not be the sole goal of every government program. Since governments are trying to get 
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the most for every dollar spent, the strategy of funding urban areas makes some sense. However, 

rural areas are currently seeing some of the fastest rates of new HIV/AIDS diagnoses, but 

funding is not shifting to help prevent new HIV/AIDS cases. Rural Americans deserve the same 

considerations and programs as urban Americans, and it is vital that governments at all levels 

start to understand their responsibility in providing this sort of care. 
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