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ABSTRACT

As injection drug use increases, needle exchange programs (NEPs) are one method 
of reducing infectious disease transmission and improving health outcomes for this 
population. The purpose of this paper is to examine the effectiveness of NEPs. A 
comprehensive review of the literature was conducted to investigate the study aim. 
Specific inclusion criteria included 1) studies published in English, 2) studies examining 
needle exchange, 3) studies conducted in the United States, 4) studies conducted between 
2007 and 2017, and 5) studies focusing on injection drug users. Exclusion criteria are also 
included. A total of 12 studies examining NEPs were found. The research team evaluated 
all 12 studies and emergent themes included: (1) reduction in risk behaviors, (2) sex 
differences in use and behaviors, (3) overall perceptions of needle/syringe exchange 
programs, and (4) methodological flaws and implementation. This review indicates that 
NEPs are effective in reducing infectious disease and improving health outcomes. Lack of 
consistent methods in NEP research may be an issue. In addition, community and health 
professional attitudes may need to be addressed to enhance effectiveness. Programs 
and initiatives aimed at educating community members and others may be warranted.
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Introduction

Over the past decade, injection drug use has become 
a prevalent public health problem. Injection drug 
use is a common method of administering a drug 
through a vein, skin, or muscle [1]. An estimated 
15.9 million people are injecting drugs worldwide 
[2]. Even more alarming is the 109% rise in use 
among those who are 18–25 years old and live in 
the United States (U.S.) [3]. Commonly injected 
drugs include opioids, such as heroin, stimulants, 
such as cocaine and amphetamines, and dissociate 
drugs, such as ketamine and steroids [4].

The growth of injection drug use is becoming a 
public health crisis due to the increase in blood-
borne infections [3]. Unfortunately, young people 
who are using injection drugs and their communities 
are being affected by these blood borne infections 
with rates more than doubling from 2010 to 2014 
[5]. The increase in injection drug users (IDUs) has 
influenced the spread of blood borne infections in 

certain communities that do not have appropriate 
prevention interventions readily available [6]. As 
these statistics continue to rise, there is an urgency 
to find solutions to this growing problem.

Over 60% of the population who inject drugs are 
infected with a blood borne infection [7]. Those who 
share needles and syringes to inject drugs are at a 
greater risk for contracting Hepatitis C Virus (HCV) 
and other blood-borne infections, such as HIV [8]. 
Specific to Hepatitis C, the reported cases have dou-
bled from 2010 to 2014, which is attributed to the 
rise of injection drug use [5]. Additionally, accord-
ing to the World Health Organization [9], 10% of 
all new HIV infections result from injection drug 
use. With the current effect injection drug use has 
on rapid spread of infection among individuals and 
their communities, more research on current inter-
ventions is needed. 

Needle exchange programs (NES), also 
known as syringe exchange programs, are one 
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population-based strategy implemented to reduce 
the spread of blood borne infection by offering clean 
needles to IDUs [10]. NES have been developed and 
adopted in multiple countries around the world 
including Australia, India and the Ukraine as well as 
in 33 U.S. states [11,12]. Data suggest blood-borne 
infection rates have decreased in areas where pro-
grams are available [13].

Similarly, in combination with other factors, 
researchers found NEPs in Amsterdam were 
associated with a lower incidence of HIV and HCV 
infections when programs were combined with 
medication-assisted treatment for substance 
abuse [14]. Similar results found in Tallinn, Estonia 
suggested the most effective tool in reducing 
incidence of HIV in IDUs is combining NEPs 
and antiretroviral treatment [15]. In addition 
to decreasing HIV and HCV rates, research by 
Kidorf et al. [16] indicated NEPs are successful 
platforms for IDUs to enroll in substance use 
treatment programs. Examining the research on 
NES programs is crucial as such information may 
yield benefits to professionals working with such 
programs. Unfortunately, the research is limited 
and inconsistent on the most effective components 
of these programs. Such information is necessary to 
aid NEPs in developing and adopting best practices. 
In so doing, improving the health outcomes for 
IDUs and also providing an avenue for access to 
treatment may be accomplished.

Purpose of the present study

A paucity of research has examined the effectiveness 
of NEPs. The study purpose is to examine the efficacy 
of NEPs in the U.S. Specifically, the following research 
questions were examined: 1) How effective are NEPs 
in reducing negative outcomes related to heroin and 
other injection drug use?, 2) Do sex differences exist 
in health outcomes for NEPs?, 3) What are commu-
nity members’ attitudes toward NEPs? 4) What are 
health professionals’ attitudes toward NEPs?

Methods

A comprehensive literature search was conducted 
using PUBMED, Academic Search Primer, and 
MEDLINE+ for the period 2007–2017. The fol-
lowing search terms were used: heroin, opioids, 
injection drug use, injection drug user (IDU), harm 
reduction, NEPs, syringe exchange programs, nee-
dle exchange, needle disposal, disposals bins, nee-
dles, syringes, syringe, and drop boxes. The study 
inclusion criteria included: 1) studies published 

in English, 2) studies examining health and treat-
ment outcomes of NEPs, 3) studies conducted in 
the United States, 4) studies published between 
2007 and 2017, and 5) studies focusing specifi-
cally on IDUs’ use of NEPs. The exclusion criteria 
for this study included: 1) studies not conducted 
in the US, 2) studies published in a language other 
than English, 3) studies conducted before 2007, 4) 
and studies focusing on drugs use other than her-
oin and injection drug use. An initial search of key 
terms yielded 547 articles. After review, a total of 
12 articles fit the inclusion criteria. The research 
team then created summaries for the articles. This 
way, concurrent themes and discussions could be 
identified and elucidated.

Results

As previously mentioned in the methods, a total of 
12 articles fit the search criteria/study inclusion 
criteria. Though each article varied in scope and 
methodology, a series of key themes were identified 
related to the efficacy of needle/syringe exchange 
programs. A summary is presented in Table 1. The 
following factors were identified highlighting the 
potential benefits and problems of needle/syringe 
exchange programs: (1) reduction in risk behaviors, 
(2) sex differences in use and behaviors, (3) overall 
perceptions of needle/syringe exchange programs, 
and (4) methodological flaws and implementation.

Reduction in injurious/hazardous behaviors

Several interventions were designed to reduce 
injection-risk related behaviors among current 
IDUs. Injection-risk related behaviors include 
sharing needles, lending used needles to others, 
bleaching needles for reuse, and sharing other drug 
paraphernalia [17].  Huo and Ouellet [17] used two 
frameworks—National Institute on Drug Abuse 
(NIDA) community-based outreach model and an 
indigenous leader outreach model—to effectively 
diminish risk behaviors related to needle sharing 
and needle reuse.  For a total of three years, 901 
current IDUs used NEPs operated at a variety 
of storefronts and a motor-home. There was no 
limit to the number of needles exchanged, and 
an assortment of behavioral health services (e.g., 
HIV education, client-centered risk reduction 
counseling, and HIV testing) were provided to 
participants.

Huo and Ouellet [11] reported a considerable 
decrease (18%) in needle sharing among cur-
rent IDUs and a 27% decrease in NEP nonusers. 
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Additionally, NEP users were less likely to share 
needles (OR = 0.33, pass used needles (OR = 0.55), 
and share other drug-related injection parapherna-
lia (OR = 0.70), suggesting that high involvement in 
NEP may perhaps reduce dangerous health behav-
iors related to needle sharing. Moroever, Holtzman 
et al. [21] looked at NEP participation (N = 4,663) 
from four major cities (Baltimore, Chicago, Los 
Angeles, and New York) that were enrolled in three 
Collaborative Drug Users studies, and stated that 
those who participated in a NEP were less likely to 
share needles (p = 0.001) and share injection para-
phernalia (p = 0.04). 

Clarke et al. [27] looked at a community-based 
approach to extrapolate needle exchange behaviors 
in Fresno, California. Convenience sampling among 
those enrolled already in a NEP and a $5 card to 
use on groceries yielded 106 participants. Over 
a 4 months period of time, a survey asking about 
injection risk behaviors was distributed. A total of 
48% reported sharing needles before attending the 
NEP with the majority reporting no needle sharing 
after the NEP was complete. Furthermore, 18% of 
participants reported no longer reusing needles 
after receiving services from the NEP. Furthermore, 
Knittel et al. [24] implemented an NEP in an urban 
community, and reported a reduction in sharing 
needles, reusing needles, and an increase in health 
behaviors (e.g., cleaning skin after injection, using 
sanitization). 

Sex differences in risk behaviors

Previous research indicates males are more likely 
to engage in substance use behaviors than women 
[29]. With respect to injection drug use behaviors, 
the results remain unclear, with some research sug-
gesting that men and women initiate at the same 
age and have similar risk behaviors at initiation 
[31]. Thus, clarification is needed when examining 
gender differences among IDUs.  

Huo and Ouellet [17] found no gender differ-
ences with respect to length of time injecting; 
however, they did observe that women were less 
likely than men to reuse their needles. Heller  
et al. [18] examined adequate syringe acquisition 
among current NEP participants and New York 
City, and concluded that males were 1.6 times more 
likely to have inadequate syringe exchange cover-
age. Additionally, Clark et al. [27] found that males 
were more likely to be HIV positive, but found no 
sex differences in reusing of needles or needle shar-
ing. Furthermore, Holtzman et al. [21] examined 
injection-drug related behaviors among IDUs who 

recently participated in a NEP, and concluded that 
women were 1.1 times more likely to share needles, 
1.2 times more likely to share paraphernalia, and 
1.1 times more likely than men to inject daily.

Additional findings

Insufficient research on sex differences based on 
NEP/SEP participation still persists. Additional 
research is vital to determine if there are differ-
ences and if such differences need to be addressed 
through these programs.  Future research should 
seek to examine sex differences in NEP use and 
outcomes.

Enhanced education and safety practices

Perceptions and knowledge can either motivate 
or repress psychological/psychosocial attitudes 
towards certain health behaviors [30]. Therefore, 
it is critical to clarify perceptions and overall 
approaches towards needle/syringe exchange pro-
grams to measure public health efficiency. Clarke 
et al. [27] reported that after NEP attendance, IDUs 
were more likely to report using extra safety pre-
cautions (i.e., not sharing needles, not reusing nee-
dles with others), suggesting that NEPs can have 
an educational effect on reducing risky injection 
behaviors.

Community members and health professionals per-
ceptions of needle/syringe exchange programs

Fuller et al. [25] used a multilevel community-based 
approach to assess opinions of community mem-
bers (N = 1,496) and pharmacists (N = 131) regard-
ing nonprescription sales of syringes— Exchange 
Syringe Access Program (ESAP) in a New York phar-
macy. Among pharmacists, 27% of did not support 
ESAP, while 23% were undecided. However, most 
pharmacists agreed that ESAP would reduce HIV 
transmission. There were no differences among 
male and female pharmacists regarding whether or 
not ESAP would be effective at reducing injection 
drug use. Only around half of IDUs knew pharma-
cies carried syringes for sale. Black IDUs were more 
likely to use pharmacies than Whites and Hispanics.

Cooper et al. [26] also examined non-prescrip-
tion sales of syringes (NPSS) in pharmacies and 
the associated attitudes with increased and/or 
decreased sales in different counties in Los Angeles 
and San Francisco. Surveys assessing attitudes 
regarding NPSS were handed out to certain pharma-
cies. 39% of pharmacists reported never refusing 
sales. Factors related to refusal of selling syringes 
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were unfamiliar customers (65%), safety concerns 
(67%), and excessive purchases (47%).

When examining NPSS sales at 238 pharmacies 
in California, Cooper et al. [26] discovered that 
though 34% of the pharmacies were registered by 
the state, 42% of pharmacies reported sales, sug-
gesting that some pharmacies sold without being 
registered. Also of concern was that 25% of phar-
macies reported sometimes or often refusing to sell 
NPSS. Reasons included risk of theft, safety con-
cerns, disheveled appearance, and concerns about 
unsafe disposal. Additionally, pharmacists’ atti-
tudes were related to sales, with some pharmacists 
more likely to sell syringes if they thought HIV was 
a problem and some pharmacists (N = 72) refusing 
sales of NPSS, even though they agreed HIV was a 
problem in their community.

Additional findings

There is insufficient literature and findings on atti-
tudes and perceptions of the efficiency of NEPs. 
More research is to be necessitated to adequately 
assess public views on NEPs.

Barriers to NEP implementation

Research indicates that NEPs are one method of 
reducing health care costs and increasing safety 
practices among IDUs. Belani and Muennig [20] 
reported a total annual savings of around $1,000–
$3,000. However, a number of problems with NEP 
implementation still persist regarding the appli-
cation of NEPs in large and local communities. For 
one, operational issues among staff still persevere. 
Des Jarlais et al. [19] assessed the current states of 
NEPs through surveys filled out by administrative 
staff across the United States. Key findings included 
47% of SEPs had shortage of staff, 18% lacked com-
munity support, 29% reported police harassment 
of participants, and 33% of staff at NEPs admitted 
to burnout. 

Second, vague interpretations and messaging 
of certain NEPs may perhaps be insufficient to 
reduce risk behaviors related to injection drug use. 
Meyerson et al. [28] interviewed key informants 
(N =75) from 24 different counties in one state in 
the United States. Email correspondence and tele-
phone interviews were conducted to assess NEPs 
policies and implementation. Results indicated 
significant uncertainty and issues with resources. 
For example, informants reported little assistance 
or technical support with NEP implementation, 
development, or renewal. In addition, there was 

a scarcity of meetings related to state funding of 
NEPs implementation. 

Likewise, Bluthenthal et al. [22] used geographic 
information systems (GIS) to assess the efficacy of 
NEPs from the California State Office of AIDS Survey 
and North American Syringe Exchange Network. 
Using GIS, the number of NEPs were determined 
and categorized based on what each service pro-
vided. Program characteristics were also evaluated. 
Though the total number of NEPs grew by 46% in 
2 years, the total budget funding increased, and 
the number of total syringes exchanged increased, 
zero NEPs were enacted in high-risk counties. This 
represents a major public health gap needed to 
be examined, given that Wenger et al. [23] exam-
ined improper syringe disposal among 602 IDUs 
and found that 67% improperly disposed of their 
syringe within a 30-day time period. 

Research methodology issues

It is also of foremost concern the majority of the 
studies (N = 8) did not utilize theory or a particular 
framework guiding their intervention or program. 
Understanding and applying a certain context in 
health interventions may show a reduction in par-
ticular health behaviors [30]. Those that did apply 
a model showed significant improvements not only 
in health, but also in quality of life and health costs. 
Huo and Ouellet [17] used a NIDA community-based 
approach model and saw significant reductions in 
harmful behaviors, suggesting an improvement in 
quality of life and health. Belani and Muennig [20]
used a decision analysis model, which estimates 
costs and outcomes of implementing a needle and 
syringe exchange (NSE), to assess quality of life 
measures and health care costs for people enrolled 
in Medicaid living in New York City. Application of a 
decision analysis model regarding NSE provided an 
accurate depiction of savings per person. For exam-
ple, continuation of the NSE reduced HIV costs by 
$325,000 per patient and deterred 4–7 HIV infec-
tions per 1,000 patients, producing more savings. 

Discussion

In this review, NEPs were found to reduce risky 
behaviors including reusing needles, sharing nee-
dles with others, and sharing other injection para-
phernalia and substances.  The studies included in 
this review found significant decreases in needle 
sharing and reuse indicating NEPs may be an effec-
tive strategy for reducing risky needle use.  Such 
findings could be used to advocate for additional 
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NEPs and also decrease stigma surrounding such 
programs.

Research examining sex differences in injection 
drug use is mixed. Similar findings exist for dif-
ferences in the impact of NEPs on injection drug 
use. One study in this review found that males 
were more likely than females to have inadequate 
access to NEPs [18]. Ensuring consistent access to 
NEPs for both males and females is important. In 
addition, no published study was found as part of 
this review that examined specific characteristics 
of current NEP users. Studies examining charac-
teristics of NEP users are also critical in order to 
increase access to care and to reach out to others 
who may not be using NEPs currently.

One study identified in this review examined 
opinions of community members as well as health 
professionals regarding NEPs as well as non-pre-
scription sales of needles. An intervention targeting 
attitudes and behaviors was found to increase posi-
tive attitudes towards NEPs [25]. This is an import-
ant step in increasing the number of NEPs while also 
reducing stigma associated with such programs. 
Research suggests that NEPs are an effective strat-
egy in reducing risky health behaviors and increas-
ing positive health outcomes. Yet, controversy over 
NEPs remains a barrier to implementing them in 
many communities. Injection drug use holds a high 
level of stigma as many individuals view this type of 
drug use as a criminal behavior rather than a med-
ical problem [32]. Reducing stigma is a critical step 
in increasing access to clean needles, NEPs, and to 
reducing negative health outcomes associated with 
injection drug use.

Specific to health professionals, limited studies 
were conducted that examined health profession-
als’ attitudes and behaviors with NEPs. One study 
of pharmacists found more than one in three phar-
macists were not supportive of NEPs with another 
third undecided. Surprisingly, the majority of phar-
macists agreed NEPs reduced HIV. Despite recog-
nizing NEPs have positive health outcomes, the lack 
of support for NEPs may suggest that pharmacists 
hold stigma-related attitudes toward such pro-
grams. Another study of pharmacists cited safety 
concerns, theft, disheveled appearance, and con-
cerns about unsafe needle disposal as reasons for 
not supporting NEPs [26]. Educational initiatives 
are warranted to reduce these barriers. It appears 
the benefits (reducing infectious diseases) may 
not outweigh the barriers to NEPs. Health agencies 
have identified community pharmacies as a key 
location for NEPs and other syringe initiatives [33].  

As such, pharmacists may play a crucial role in nee-
dle exchange and targeting this group with educa-
tion may increase their comfort and willingness to 
participate in NEPs.

Specific study methodologies were not criterion 
for inclusion in this paper. In examining the meth-
ods of the included studies, several areas of con-
cern emerged. The majority of studies did not use 
a theoretical framework to guide their interven-
tion or research. Interestingly, studies that used a 
model demonstrated significant reductions in neg-
ative health outcomes and increase in quality of life 
[17,20]. With the controversy of NEPs continuing, 
using evidence-based models and theories to eval-
uate such programs may bolster the argument for 
the need for NEPs. 

Overall, the CDC recommends comprehensive 
services as part of any NEP [34]. In addition to pro-
viding needles, the CDC suggests needle disposal 
services, education on harm reduction and safer sex 
practices, and naloxone for overdoses. Providing 
referral services to infection disease prevention and 
treatment as well as substance abuse treatment are 
also encouraged. It is apparent that NEPs may be 
beneficial above and beyond needle exchange and 
also serve as a bridge to care for individuals with 
a drug addiction. Based on this review, it appears 
NEPs vary in services offered to clients. Programs 
following the CDC recommendations should be 
evaluated for effectiveness.

Limitations

The following limitations should be noted. This 
paper presents a narrative review and is not a quan-
titative meta-analysis. Quantitative measures, such 
as effect sizes and correlation coefficients, cannot 
be established from this review. Moreover, specific 
research designs, such as controlled clinical trials, 
were not a criterion for this review. Program inter-
ventions included in this review must have been 
published in English, published between 2007 and 
2017, and focused on IDUs. Studies outside of these 
criteria were not included in this review.

Conclusion

This paper provides a review of NEPs and health 
outcomes associated with such programs. Based 
on the programs reviewed, it appears NEPs have 
a positive effect on health outcomes among IDUs. 
Increasing strong methods in research evaluations 
would enhance the current research and increase 
evidence of effectiveness. Additional research on 
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characteristics of NEP users would also be benefi-
cial. It also appears that some community members 
and even health professionals hold negative atti-
tudes toward NEPs. Future research examining spe-
cific health professionals’ (e.g., nurses, physicians, 
and physician assistants) perceptions of needle 
exchange is warranted. 

In addition, intervention programs were found 
to reduce stigma related to NEP and increase posi-
tive attitudes. Additional intervention programs are 
warranted. In light of increases in injection drug use, 
a global approach to reducing infectious disease and 
improving health outcomes for IDUs are needed. 
NEPs may play a critical role in addressing these 
issues and promoting positive health for users.
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