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Abstract
Background Harm reduction is a crucial approach in addressing the multifaceted challenges of injectable drug 
use. This paper presents an analysis and mapping of the existing literature on harm reduction research in the 
context of injectable drug use. By reviewing a comprehensive set of scholarly articles, this study identifies research 
hotspots, knowledge gaps, and future directions in the field. The findings provide valuable insights for researchers, 
policymakers, and practitioners to guide future research efforts and inform evidence-based harm reduction 
interventions.

Methods Data for the study was obtained from the Scopus database, using keywords and phrases related to harm 
reduction and injectable drug use. Validation methods were employed to verify the accuracy and comprehensiveness 
of the search strategy. Data analysis involved identifying growth patterns, key contributors, mapping frequent terms, 
identifying research hotspots, and identifying emerging research directions.

Results A total of 971 articles were found, with a notable increase from 2015 to 2022. The International Journal of 
Drug Policy (n = 172, 17.7%) and the Harm Reduction Journal (n = 104, 10.7%) were the most prolific journals, and the 
United States (n = 558, 57.5%) had the highest number of publications. The Johns Hopkins University (n = 80, 8.5%) 
was the most prolific institution. Mapping of frequent author keywords revealed the main keywords, including harm 
reduction, HIV, hepatitis C, and opioid overdose. The highly cited articles cover a broad time span and focus on topics 
like naloxone distribution, HIV and hepatitis C transmission, while recent articles concentrate on emerging issues 
such as the impact of the COVID-19 pandemic, fentanyl-related concerns, stigma reduction, and needle and syringe 
programs. Both sets of articles share a common focus on harm reduction strategies, but recent publications highlight 
current challenges and developments in the field.

Conclusions This study provides insights into research landscape on harm reduction in injectable drug use. Research 
is concentrated in high-income countries, emphasizing the need for more research in low- and middle-income 
countries. Recent publications focus on emerging challenges like COVID-19 and fentanyl. Research gaps highlight the 
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Background
Substance use disorder (SUD) is a condition in which the 
consumption of one or more substances results in clini-
cally significant impairment or distress. This disorder 
is marked by the recurrent use of alcohol and/or drugs, 
leading to serious health problems, disability, and an 
inability to fulfill major responsibilities at work, school, 
or home [1, 2]. The excessive and repeated intake of these 
substances brings about detrimental physical, psycho-
logical, and social effects. SUD imposes a substantial 
global burden, affecting individuals, families, and com-
munities by compromising health, social relationships, 
and economic stability [3–5]. Among the various sub-
stances abused, injectable drug use (IDU) poses the most 
severe health and overdose risks [6]. Injectable drugs, 
administered directly into the bloodstream via needle 
and syringe, include illicit substances like heroin and 
cocaine, as well as certain prescription medications such 
as opioids [7]. The prevalence of IDU within the broader 
spectrum of SUD varies across regions and populations. 
According to the World Drug Report 2020 by the United 
Nations Office on Drugs and Crime (UNODC), approxi-
mately 10.5 million people globally engage in drug injec-
tion [8].

Harm reduction and prevention strategies play a cru-
cial role in addressing IDU and its associated harms [9, 
10]. One significant harm is the risk of overdose, which 
can be addressed through various strategies. For instance, 
distributing naloxone, an opioid overdose reversal medi-
cation, to individuals who use opioids can save lives [9, 
11, 12]. Harm reduction also focuses on preventing the 
transmission of blood-borne diseases like HIV and hep-
atitis by providing clean needles and syringes through 
needle and syringe programs. These initiatives help 
reduce the spread of infections among people who inject 
drugs. Harm reduction initiatives and prevention strate-
gies work to mitigate negative health consequences of 
IDU by promoting safer practices and reducing stigma-
tization. By providing individuals with accurate informa-
tion and education about safer drug use practices, harm 
reduction programs help minimize the risks associated 
with IDU. Additionally, supporting individuals in their 
recovery journey through counseling, peer support, and 
access to treatment options can positively impact their 
lives and reduce the social and economic burdens of IDU 
[11, 13]. Harm reduction and prevention efforts focus 
on ensuring individuals have access to evidence-based 
interventions, support services, and treatment options. 
This includes providing opioid agonist treatment, which 

involves substituting illicit opioids with prescribed medi-
cations such as methadone or buprenorphine [9, 14, 15]. 
Opioid agonist treatment helps individuals manage their 
substance use disorder, reduce cravings, and improve 
their overall well-being [12, 13, 16]. Harm reduction 
and prevention strategies have broader implications for 
public health and community safety. By preventing the 
spread of diseases like HIV and hepatitis, harm reduction 
initiatives contribute to the overall well-being of commu-
nities. Furthermore, these approaches can help reduce 
drug-related crime rates. By shifting the focus from puni-
tive measures to public health-oriented strategies, such 
as outreach programs and harm reduction services, com-
munities can create safer environments and reduce the 
negative impacts of drug-related criminal activities [17].

The research landscape refers to the overall state of 
scientific knowledge, studies, and research activities in a 
specific field or area of inquiry. It encompasses the exist-
ing literature, research gaps, methodologies, key findings, 
and emerging trends within the subject of interest [18]. 
The current study aims to identify current state of scien-
tific literature, identifying gaps, and provide recommen-
dations for future research priorities and directions to 
reduce harm in the context of IDU. A landscape research 
analysis on harm reduction of IDU is expected to pro-
vide a comprehensive overview of the existing literature, 
identify research hotspots, and highlight gaps and areas 
for further research. By analyzing the research landscape, 
policymakers and funders can gain insights into areas 
that require increased investment and support. This anal-
ysis helps ensure that resources are allocated efficiently 
to address priority research questions and areas of need. 
Research landscape analysis allows researchers and orga-
nizations to identify potential collaborators and foster 
interdisciplinary collaborations. By understanding the 
existing research networks and collaborations, stakehold-
ers can work together to address complex challenges in 
harm reduction among individuals who inject drugs.

Methods
Data source
The primary data source for the current study was 
Scopus, a comprehensive bibliographic database that 
includes a wide range of scholarly publications across 
various disciplines (www.scopus.com).

Search strategy
A search was conducted using relevant keywords 
and phrases related to harm reduction and “IDU”. All 

need for studies in diverse populations, social determinants, program evaluation, and implementation strategies to 
enhance harm reduction interventions.
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retrieved articles must include specific terms in their 
titles to ensure relevance to IDU. These terms were: 
“opioid*” or “heroin” or “inject* drugs” or (“inject” and 
“stimulant*”) or “needle drug use” or (“inject” and “opi-
oid”) or (“inject” and “heroin”) or (“inject” and “cocaine”) 
or (“inject” and “amphetamine”) or (inject* and drug*). 
This comprehensive set of search terms ensures that the 
articles retrieved were directly related to the study of opi-
oid use, heroin use, injectable drugs, stimulant injection, 
and needle drug use. To ensure that these terms were 
used in the context of injections, the following keywords 
must be present in the title and/or abstract: inject* or 
needle* or intravenous or syringe*. Harm reduction is a 
broad concept and developing a comprehensive search 
strategy might be difficult. However, in the current study, 
maximum number of available keywords related to harm 
reduction, programs, interventions, policies, initiatives 
were included. To ensure that retrieved articles are rele-
vant to harm reduction, they must include specific terms 
or phrases in their titles and/or abstracts. these terms are: 
“collaboration with community organizations” or “family 
and social network involvement” or “supportive housing” 
or “employment and vocational support” or “education 
and awareness” or “policy interventions” or “treatment 
and rehabilitation” or “media and advertising regula-
tions” or “research and monitoring” or “prevent* blood 
borne infect*” or “harm reduction” or “harm minimiza-
tion” or “risk reduction” or “damage reduction” or “health 
promotion” or “safer use” or “safety-focused approaches” 
or “minimizing adverse consequences” or “public health 
approach” or “health-centered interventions” or “pre-
vention of harm” or “behavior-based interventions” or 
“reduction of negative outcomes” or “mitigation of risks” 
or “safety strategies” or “needle exchange program*” or 
“safer injection practice*” or “overdose prevention” or 
“safe substance use” or “substance use treatment alter-
natives” or “syringe access program*” or “safer drug 
use practice*” or “syringe exchange program” or “HIV 
transmission” or “virus transmission” or “condom use” 
or (“blood borne infect*” and prevent*) or “needle and 
syringe program*” or “harm reduction program*” or 
“needle distribution program*” or “opioid substitution 
therapy” or “medication-assisted treatment” or “opioid 
detoxification programs” or “education and awareness 
campaign*” or “substance abuse prevention campaign*” 
or “drug education programs” or “public awareness ini-
tiatives” or “information campaign*” or “safer sex prac-
tices” or “harm reduction in sexual behavior” or “safe 
sex education” or “condom use promotion” or “barrier 
method education” or “preventing sexually transmitted” 
or “harm reduction drug testing” or “naloxone distribu-
tion” or “naloxone access programs” or “overdose rever-
sal medication distribution” or “narcan distribution” or 
“opioid overdose rescue kits” or “supervised consumption 

facilit*” or “medically supervised drug consumption site*” 
or “overdose prevention centers” or “supervised injection 
services” or “street outreach service*” or “mobile harm 
reduction program*” or “outreach services for people 
who use drugs” or “harm reduction outreach activities” 
or “peer support program*” or “peers in recovery pro-
grams” or “peer mentoring for substance abuse” or “sup-
port networks of individuals with lived experience” or 
“peer-based harm reduction services” or “overdose pre-
vention education” or “overdose response training” or 
“naloxone training program*” or “opioid overdose edu-
cation” or “recognizing and responding to overdose*” 
or “overdose prevention initiative*” or “access to health-
care service*” or “healthcare for people who use drugs” 
or “substance abuse treatment access” or “integrated 
healthcare for substance use disorder*” or “addiction 
treatment service*” or “medical service* for substance 
abuser*” or “harm reduction policies and advocacy” or 
“public health campaign*” or “harm reduction in prison*” 
or “harm reduction psychotherapy” or “testing and treat-
ment for blood-borne diseases” or “peer education and 
safer use practice*” or “peer support and peer distribu-
tion programs” or “risk mitigation” or “minimizing harm” 
or “injection safety” or “drug-related harm reduction” 
or “substance use harm reduction” or “health protection 
strategies” or “public health approaches to substance 
abuse” or “drug-related harm prevention” or “safe dis-
posal of drug paraphernalia” or “opioid overdose rever-
sal” or “managed drug consumption site*”. Supplement 1 
provides all keywords used in the search string. Boolean 
operators (e.g., and, or) were used to refine the search 
and capture relevant articles.

Inclusion and exclusion criteria
The retrieved articles were screened based on specific 
inclusion and exclusion criteria. Inclusion criteria encom-
passed research articles published in peer-reviewed 
journals, written in English, and published at any time 
between 1980 and December 31st, 2022. Exclusion crite-
ria involved articles that were not directly related to harm 
reduction in the context of IDU. For example, articles 
related to articles related to alcohol, tobacco, or smoking 
were excluded.

Validation
Absence of false positive results
The top 40 cited articles were thoroughly reviewed to 
verify their relevance to the field of harm reduction inter-
ventions for substance use. Each article was assessed to 
confirm that it addressed the research topic and con-
tained information pertinent to the study objectives. The 
absence of false positive results within the top 40 cited 
articles provided confidence in the accuracy of the search 
strategy. To further verify the absence of false-positive 
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results, a random sample of 20 articles was screened, and 
no false positives were found. This sample was chosen by 
selecting every 10th article after sorting the articles based 
on the year of publication.

Active journals within the field
Scopus provides the names of journals involved in pub-
lishing the retrieved articles. Journals that published the 
highest number of articles (active journals) were exam-
ined to assess their relevance and standing within the 
field of substance use. In the current study, the Interna-
tional Journal of Drug Policy, Harm Reduction Journal, 
and Drug and Alcohol Dependence were most active 
within the field indicating that the implemented meth-
odology was abe to identify sources that publish research 
articles in the area of interest.

Active authors within the field
Scopus provides the names of authors with the highest 
number of publications in a given set of data. Authors 
with the highest number of publications (active authors) 
were assessed to ensure that their expertise and research 
interest were in the field of harm reduction in general. 
In the current study, Scopus profiles of active authors 
indicated that the research field and interests of active 
authors indicated that the search methodology was able 
to identify key contributors within the field.

Comprehensive coverage
The comprehensiveness of the search strategy was tested 
by conducting a cross-validation with an alternative 
source. To validate the scope of the search strategy, ten 
articles were randomly selected from Google Scholar, 
a commonly used academic search engine, that had the 
term “harm reduction” and “substance use”. These ten 
articles were then searched for within the retrieved arti-
cles from Scopus. The presence of all ten articles in the 
retrieved dataset indicated the thoroughness and com-
prehensiveness of the search strategy.

Correlation testing
Based on the search strategy, Scopus provides the list of 
authors involved in published the retrieved articles. In 
the current study, Vickerman, P., Des Jarlais D.C., Strath-
dee, S.A., Maher, L. and others were the most active. 
For each active author, Scopus denotes the number of 
articles contributed by each active author to the field. To 
confirm the validity of the search strategy, we tested the 
correlation between the numbers of articles provided by 
Scopus for the top 10 active authors with the number of 
articles for the same authors counted manually in Google 
Scholar. In the current study, there was a significant cor-
relation (p = 0.019) with a Pearson correlation of 0.83. 
This indicated high validity and comprehensiveness of 

the search strategy. This method was adopted from pre-
viously published methodology in the field of research 
landscape analysis [19].

Data analysis
Growth pattern of publications and key contributors to the 
retrieved articles
They were identified by exporting the retrieved articles 
from Scopus to Microsoft Excel, sorted, and presented. 
Key contributors included active authors, countries, 
journals, and institutions. In the current study, the 
term “active” refers to the those with highest number of 
publications.

VOSviewer maps
In the current study, three types of maps were cre-
ated using VOSviewer [20], a software tool for visual-
izing and analyzing networks. Interpreting VOSviewer 
maps involves understanding how different elements 
of academic literature are visually represented. The 
author-author collaboration network map illustrates 
the relationships and collaborations between authors 
within a specific field. Each node represents an author, 
and the links between nodes indicate collaboration, 
typically through co-authorship of papers. Larger nodes 
indicate authors with more publications or greater cen-
trality in the network, suggesting they are key figures 
or highly productive researchers in the field. Thicker or 
more numerous links between nodes suggest stronger 
or more frequent collaborations, while a dense cluster 
of links implies a tight-knit group of authors who fre-
quently collaborate. Authors who collaborate frequently 
with each other tend to form clusters, represented by 
different colors, which may correspond to a subfield 
or a specific research group within the larger field. Iso-
lated nodes indicate authors without links, suggesting 
they have not collaborated with others in the dataset or 
have fewer collaborative ties. The map of most frequent 
author keywords shows the keywords that authors use 
most frequently in their publications, helping identify the 
main topics and trends within the research field. Larger 
nodes represent more frequently used keywords, indicat-
ing prominent topics or themes in the literature. Links 
between keywords show how often they appear together 
in the same articles, with stronger or more frequent links 
suggesting a close relationship between those topics. 
Keywords that frequently co-occur form clusters, usually 
represented by different colors, signifying thematic areas 
or specific research topics within the field. High-density 
areas on the map indicate heavily researched topics with 
many publications, often central themes in the field. The 
map of most frequent terms in titles and abstracts high-
lights the most common terms found in the titles and 
abstracts of the publications, providing insights into the 
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primary focus and content of the research. Larger nodes 
represent terms that appear more frequently in titles and 
abstracts, highlighting key concepts and focal points 
of the research. Links between terms show how often 
they appear together in the same titles or abstracts, with 
stronger or more frequent links indicating these terms 
are commonly associated with each other. Terms that 
frequently co-occur are grouped into clusters, each rep-
resented by a different color, revealing conceptual areas 
or common themes within the research field. Central 
terms are those that appear frequently and are connected 
to many other terms, suggesting they are core concepts 
in the field, while peripheral terms are less frequent and 
may represent niche or emerging topics. VOSviewer 
often uses color coding to represent different clusters or 
groups, and understanding the color legend is essential 
for interpreting the map accurately. The overlay visual-
ization feature can show temporal trends by mapping 
the average publication year of items, helping identify 
emerging trends or shifts in research focus over time. The 
density visualization highlights areas with a high concen-
tration of items, indicating popular or heavily researched 
topics. VOSviewer allows users to interact with the map, 
such as zooming in and out or clicking on nodes for more 
information, enabling a thorough exploration of details 
and relationships. By carefully examining these maps, 
researchers can gain valuable insights into collaboration 
patterns, research trends, and key topics within their field 
of interest.

Research hotspots identification
To identify research hotspots, the ones with high influ-
ence and impact in the field, the top 50 cited articles were 
screened to identify the top main five research topics.

Identification of emerging research directions
To identify the current research topics and potential 
future research directions, analysis of the recently pub-
lished 50 articles was conducted.

Results
Growth of publications and key contributors to the 
retrieved articles
Based on the search strategy outlined in Supplement 
1 and flow chart in Supplement 2, a total of 971 articles 
on harm reduction in the context of IUD were found. 
Scopus provides categorization of the retrieved articles 
into different subject areas, based on the scope of each 
journal. The majority of the retrieved articles were pub-
lished in journals within the subject area of medicine 
(n = 881, 90.7%), indicating a strong focus on the medi-
cal aspects of IDU and harm reduction. Other significant 
subject areas included social sciences (n = 150, 15.4%) 
and psychology (n = 93, 9.6%), highlighting the multidis-
ciplinary nature of research in this field. The number of 
publications over time showed a slow upward fluctuating 
increase up to 2014, followed by a steeper increase from 
2015 up to 2022 (Fig. 1).

The International Journal of Drug Policy emerged as the 
most prolific journal with 172 (17.7%) articles, followed 
by Harm Reduction Journal (n = 104, 10.7%) and Drug 

Fig. 1 Annual growth of publications on harm reduction research in the context of injectable drug use (1980–2022)
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and Alcohol Dependence (n = 38, 3.9%). These three top 
journals contributed 314 (32.3%) articles to the retrieved 
literature making them key players in the field. The top 
10 active journals were in the field of substance use, drug 
policy, AIDS, and public health.

Scopus provides the country affiliation of each author 
present in the retrieved articles. Based on this, 83 differ-
ent country affiliations were found suggesting that schol-
ars from 83 different countries participated in publishing 
the retrieved articles. The United States, as a country 
affiliation, had the highest number of publications with 
558 articles, accounting for 57.5% of the total. The United 
Kingdome (UK), Canada, and Australia made significant 
contributions ranging from 118 to 123 articles for each. 
However, it’s important to highlight that 41 (49.4%) coun-
tries contributed three or fewer articles each, indicating a 
need for more global research collaboration and partici-
pation. Among the institutions, Johns Hopkins University 
ranked as the most prolific with 80 (8.2%) articles, fol-
lowed by UNSW Sydney (n = 60, 6.2%), and the University 
of British Columbia (n = 51, 5.2%). The retrieved articles 
involved a total of 3,847 authors, resulting in an aver-
age of 4.0 authors per article. Authors with a minimum 

contribution of 10 articles and exist in a collaborative 
research network are shown in Fig.  2. The node size of 
each author is proportional to his/her research contribu-
tions. Authors with similar node colors have common 
research interest. More than one third (n = 345, 35.5%) 
of the published articles were funded by the National 
Institutes of Health (NIH), highlighting their support 
and investment in research related to harm reduction 
interventions.

Mapping frequent author keywords and frequent terms in 
titles/abstracts
In this study, the VOSviewer technique was utilized 
to generate a map of author keywords that appeared at 
least 10 times in the collected literature. The resulting 
map (Fig. 3) consisted of 52 frequently occurring author 
keywords. The size of each node in the map corresponds 
to the frequency of occurrence of the respective key-
word in the literature. Among the identified keywords, 
the ones related to harm reduction and IDU were the 
most frequent followed by those related to HIV, hepati-
tis C (HCV), and opioid overdose. VOSviewer visualiza-
tion technique was also used to map frequent terms in 

Fig. 2 Network visualization map of authors with a minimum contribution of 10 articles and exist in a collaborative research network. The node size of 
each author is proportional to his/her research contributions. The figure was created by the author using VOSviewer
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the titles and abstracts of the retrieved articles. The map 
(Fig.  4) shows the frequent terms distributed into three 
major clusters based on node colors. The major research 
themes were related to harm reduction in the context of 
HCV (blue cluster), HIV (red cluster), and opioid over-
dose (green). These represent the main research themes 
addressed in the retrieved literature.

Research topics in the top 50 cited articles and top 50 
recently published articles
Analysis of the top 50 cited articles (Supplement 3) indi-
cated the presence of 10 research topics (Table 1). Based 
on the title/abstract of the top 50 cited articles, the larg-
est research topic was related to the distribution of nal-
oxone, a medication used to reverse opioid overdoses, 
and the prevention of opioid overdose deaths. Naloxone 
distribution programs aim to increase access to nalox-
one and educate laypersons on its use to save lives in the 
event of an overdose. This topic directly relates to harm 
reduction by reducing opioid-related deaths. Analysis 
of the top 50 recently published articles (Supplement 4) 
indicated the presence of 9 research topics (Table 2). The 
largest research topic focused on strategies, interven-
tions, and policies aimed at preventing opioid overdose, 
including naloxone distribution programs, overdose risk 

mitigation, overdose prevention training, and opioid 
overdose counseling. Differences between the nature and 
content of research topics in the 50 most cited articles 
and the 50 most recently published articles reflect the 
differences in research interest and research focus over 
time. The differences are summarized below:

1. Time period: The research topics in the 50 most 
cited articles appear to cover a more extensive time 
span, possibly ranging from earlier years up to the 
present. On the other hand, the research topics in 
the 50 most recently published articles are focused 
on current and emerging issues in the field, likely 
reflecting more recent developments in harm 
reduction efforts.

2. Focus on naloxone distribution: Naloxone 
distribution and overdose prevention emerge as a 
prominent research topic in the highly cited articles, 
with 9 articles dedicated to this subject. In contrast, 
while opioid overdose prevention is still a prevalent 
topic in the recently published articles, it is not as 
dominant as in the highly cited articles.

3. HIV and Hepatitis C transmission: In the highly 
cited articles, HIV transmission and injection drug 
use, as well as hepatitis C transmission and injection 

Fig. 3 Network visualization map of author keywords that appeared at least 10 times in the collected literature. The map consisted of 52 frequently 
occurring author keywords. The size of each node in the map corresponds to the frequency of occurrence of the respective keyword in the literature
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drug use, are prominent research topics, with 8 and 
7 articles, respectively. While HIV prevention and 
service delivery for people who inject drugs and 
hepatitis C virus (HCV) prevention and treatment 
are also relevant topics in the recently published 
articles, they seem to have slightly less emphasis 
compared to the older publications.

4. COVID-19 pandemic impact: The impact of the 
COVID-19 pandemic on people who inject drugs 
emerges as a research topic in the recently published 
articles, which is not present in the highly cited 
articles. This indicates a focus on understanding and 
adapting harm reduction efforts during public health 
emergencies.

5. Social network analysis and mathematical modeling: 
The use of social network analysis and mathematical 
modeling to understand HIV transmission dynamics 
among people who inject drugs is more pronounced 
in the recently published articles, whereas it is not as 
prominently featured in the highly cited articles.

6. Fentanyl-related concerns: Articles investigating 
fentanyl-related concerns and risks associated 
with fentanyl use are notable research topics in the 
recently published articles, which may reflect the 
growing concern over fentanyl’s impact on opioid 
overdose deaths.

7. Stigma reduction and attitudes: Research topics 
related to stigma reduction and attitudes toward 
opioid use disorder appear in the recently published 
articles, highlighting the importance of addressing 
social barriers and negative perceptions that can 
hinder harm reduction efforts.

8. Needle and Syringe Programs: While needle and 
syringe programs are still relevant in both sets of 
articles, they appear to be more explicitly explored 
in the recently published articles, indicating ongoing 
interest in this harm reduction strategy.

Overall, the research topics in both sets of articles share 
a common focus on harm reduction strategies and inter-
ventions. However, the more recent articles seem to 

Fig. 4 Network visualization map of frequent terms in the titles and abstracts of the retrieved articles. The map shows that the frequent terms were dis-
tributed into three major clusters based on node colors. The major research themes were related to harm reduction in the context of HCV (blue cluster), 
HIV (red cluster), and opioid overdose (green). These represent the main research themes addressed in the retrieved literature
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emphasize emerging challenges, such as fentanyl-related 
risks and the impact of the COVID-19 pandemic, while 
the highly cited articles encompass a broader time frame 
and may have laid the foundation for some of the harm 
reduction efforts seen in the more recent publications.

Discussion
The current study analyzed and mapped the research 
activity on harm reduction in the context of IDU. The 
analysis showed steady growth over time, which can 
be attributed to the increased spread of HIV and HCV 
among people who inject drugs. This public health crisis 
highlighted the urgent need for effective harm reduc-
tion interventions, such as needle and syringe exchange 
programs, to prevent the transmission of these blood-
borne infections. The increasing research focus can 
also be attributed to the immediate need for evidence-
based strategies to address the spread of HIV and other 

infectious diseases transferred through contaminated 
needles [21–25]. The steeper growth in research from 
2015 to 2022 may reflect the increased demand for evi-
dence to inform the expansion and improvement of 
these interventions [9, 26–28]. In recent years, there has 
been a growing recognition of the social determinants 
of drug use and related health disparities. This broader 
understanding acknowledges that substance use is influ-
enced by complex social, economic, and structural fac-
tors [29–31]. Consequently, research on harm reduction 
interventions has expanded to examine the intersecting 
issues of poverty, inequality, stigma, mental health, and 
access to healthcare. This multidimensional approach has 
likely contributed to the increased research interest and 
the steeper growth observed in recent years. Overall, the 
growth pattern in research on harm reduction interven-
tions in the context of IDU reflects a combination of fac-
tors, including increased recognition of the importance 

Table 1 Research topics in the top 50 cited articles on harm reduction related to injectable drug use
Research Topic Brief Description and Relation to Harm Reduction
Naloxone distribution 
and overdose prevention

Articles related to the distribution of naloxone, a medication used to reverse opioid overdoses, and the prevention of 
opioid overdose deaths. Naloxone distribution programs aim to increase access to naloxone and educate laypersons on 
its use to save lives in the event of an overdose. This topic directly relates to harm reduction by reducing opioid-related 
deaths.

HIV transmission and 
injection drug use

Articles focusing on the incidence and transmission of HIV among people who inject drugs (PWID). These studies often 
evaluate the impact of needle and syringe programs, harm reduction interventions, and other prevention strategies on 
reducing HIV transmission among PWID. This topic addresses harm reduction by targeting the prevention of HIV infection 
in the context of injection drug use.

Hepatitis C transmission 
and injection drug use

Articles exploring the transmission and prevention of hepatitis C virus (HCV) among people who inject drugs. These 
studies assess the effectiveness of interventions such as needle and syringe programs, opioid substitution therapy, and 
antiviral treatment in reducing HCV transmission. This topic relates to harm reduction by addressing the prevention of HCV 
infection among PWID.

Drug use and harm 
reduction interventions

Articles examining various harm reduction interventions for drug users, including overdose prevention programs, syringe 
exchange programs, addiction interventions, and risk reduction strategies. These studies assess the effectiveness of differ-
ent interventions in reducing harm associated with drug use. This topic directly relates to harm reduction by focusing on 
interventions aimed at minimizing the negative consequences of drug use.

Heroin and opioid use Articles investigating the patterns, perceptions, and risks associated with heroin and opioid use. These studies often ex-
plore issues such as adulteration of heroin, transition to illicit drug injection, opioid overdose deaths, and access to opioid 
substitution therapy. This topic provides insights into the specific challenges and risks associated with heroin and opioid 
use, which are central to harm reduction efforts.

Opioid overdose and 
mortality

Articles examining opioid overdose rates, mortality, and the impact of interventions such as naloxone distribution, 
overdose education, and addiction treatment programs on reducing overdose deaths. This topic directly addresses harm 
reduction by focusing on strategies to prevent opioid overdose fatalities.

Injection drug use and 
risk behaviors

Articles investigating risk behaviors associated with injection drug use, including high-risk sexual behaviors, sharing of 
drug injection equipment, and the spread of infectious diseases. These studies often assess the impact of harm reduction 
programs on reducing risky behaviors and promoting safer injection practices. This topic highlights the importance of 
harm reduction interventions in minimizing risks related to injection drug use.

Policies and strategies for 
harm reduction

Articles discussing policies, legal changes, and strategies aimed at increasing access to harm reduction interventions such 
as naloxone, syringe exchange programs, and opioid substitution therapy. These studies examine the impact of different 
policy approaches on reducing drug-related harms and improving public health outcomes. This topic addresses harm 
reduction from a broader policy and implementation perspective.

Peer education and sup-
port interventions

Articles evaluating the effectiveness of peer-education interventions and support programs in reducing risk behaviors, im-
proving access to care, and enhancing adherence to HIV medications among injection drug users. These studies highlight 
the value of peer-based approaches in harm reduction efforts and promoting positive health outcomes among drug users.

Methadone treatment 
and mortality

Articles assessing the impact of methadone treatment, an opioid substitution therapy, on mortality rates among heroin 
users recognize the effectiveness of opioid substitution therapy in reducing harms associated with heroin use. These 
studies contribute to harm reduction by providing evidence of the benefits of methadone treatment in improving health 
outcomes and reducing mortality rates.
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of harm reduction, the impact of HIV and HCV epidem-
ics, policy and program expansions, evolving drug use 
landscapes, and a broader understanding of social deter-
minants. This growth signifies the ongoing commitment 
to addressing the complex challenges faced by individuals 
who inject drugs and the continuous efforts to develop 
effective interventions that prioritize harm reduction and 
public health.

The current study showed that research activity on 
harm reduction in the context of IDU was mainly limited 
to high-income, English-speaking countries. The reasons 
for research activity in the field of harm reduction inter-
ventions in different countries are multifaceted, involving 
factors such as the prevalence of IDU, research capaci-
ties, government support, international collaboration, 
and unique socioeconomic and cultural contexts [32–35]. 
It is a combination of these factors that contribute to the 
research focus in specific countries. The fact that the 
Harm Reduction journal and the International Journal of 
Drug Policy rank highly and contribute to approximately 
one third of the research output on harm reduction inter-
ventions in the context of IDU indicates their significant 
role and influence in this area of study. This research 
activity can be interpreted as a reflection of the grow-
ing recognition of the importance of harm reduction 

approaches in addressing the complex issues associ-
ated with IDU. These journals’ focus on harm reduction 
aligns with the broader shift in drug policy and public 
health approaches towards a more compassionate and 
evidence-based approach to drug use. Harm reduction 
recognizes that complete eradication of drug use may not 
be feasible, and instead aims to minimize the harms and 
risks associated with drug use for both individuals and 
communities. The research output in this field may be 
driven by several factors. Firstly, there is a pressing need 
to develop effective interventions to address the increas-
ing rates of IDU and related health risks, including HIV 
and hepatitis C transmission. Harm reduction interven-
tions, such as needle and syringe programs, naloxone 
distribution, and opioid agonist treatment, have shown to 
be effective in reducing these harms [36, 37]. Secondly, 
the research activity may be driven by the urgency of the 
opioid crisis and its devastating impact on individuals, 
families, and communities [38–40]. The opioid crisis has 
heightened public awareness and policymakers’ attention 
to the need for evidence-based strategies, such as harm 
reduction, to address the escalating overdose rates and 
associated mortality. Furthermore, the research activity 
may be influenced by the recognition that criminaliza-
tion and punitive approaches have proven ineffective in 

Table 2 Research topics in the top 50 recently published articles on harm reduction related to injectable drug use
Research Topic Description and Relation to Harm Reduction
Opioid Overdose Prevention Articles focusing on strategies, interventions, and policies aimed at preventing opioid overdose, including naloxone 

distribution programs, overdose risk mitigation, overdose prevention training, and opioid overdose counseling. These 
topics are directly related to harm reduction efforts by addressing the immediate risks associated with opioid use.

HIV Prevention and Service 
Delivery for People Who Inject 
Drugs

Articles examining the effectiveness of HIV prevention interventions, such as pre-exposure prophylaxis (PrEP), testing, 
linkage to care, and engagement in HIV services specifically tailored for people who inject drugs. These topics are 
relevant to harm reduction as they aim to reduce the transmission of HIV among this population and improve access 
to healthcare services.

Hepatitis C Virus (HCV) Preven-
tion and Treatment

Articles focusing on the prevention, testing, treatment, and outcomes of hepatitis C virus among people who inject 
drugs. These topics are crucial for harm reduction efforts as they address the high prevalence of HCV among this 
population and aim to reduce the transmission and improve the health outcomes related to HCV infection.

Stigma Reduction and At-
titudes toward Opioid Use 
Disorder

Articles exploring the stigma surrounding opioid use disorder and attitudes toward harm reduction strategies. These 
topics are relevant to harm reduction by addressing the social barriers and negative perceptions associated with 
opioid use, which can hinder access to care and harm reduction services.

COVID-19 Pandemic and its 
Impact on People Who Inject 
Drugs

Articles examining the impact of the COVID-19 pandemic on people who inject drugs, including access to harm 
reduction services, vaccination uptake, and changes in drug use behaviors. These topics highlight the importance of 
adapting harm reduction efforts in response to public health emergencies.

Social Network Analysis and 
Modeling of HIV and Drug Use

Articles utilizing social network analysis and mathematical modeling to understand HIV transmission dynamics 
among people who inject drugs. These topics contribute to harm reduction efforts by providing insights into the 
patterns of HIV transmission and informing the development of targeted interventions.

Needle and Syringe Programs Articles evaluating the effectiveness and outcomes of needle and syringe exchange programs as a harm reduction 
strategy. These topics focus on providing access to sterile injecting equipment and facilitating safer drug use prac-
tices to reduce the risks of blood-borne infections.

Overdose Risk and Fentanyl-
related Concerns

Articles investigating the risks associated with fentanyl use, multiple naloxone administration for overdose reversal, 
and concerns related to fentanyl overdose among people who inject drugs. These topics address the evolving land-
scape of drug use and its impact on harm reduction efforts.

Other Topics The remaining articles cover a variety of topics, including occupational roles and risks of peer educators, depression 
and secondary HIV transmission, ED-based referral tools for HIV/HCV and overdose prevention, and gender-based 
violence prevention among key populations. Although these topics may not directly relate to harm reduction, they 
contribute to the broader understanding of the intersecting issues and challenges faced by people who inject drugs.
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reducing drug-related harms and have contributed to 
the stigmatization and marginalization of drug users. 
Harm reduction provides an alternative framework that 
emphasizes public health, human rights, and social jus-
tice, which resonates with researchers, policymakers, and 
advocates seeking more humane and effective solutions 
[41–43]. The research output in these journals reflects 
the interdisciplinary nature of harm reduction, drawing 
on fields such as public health, medicine, social sciences, 
and policy studies. It highlights the collaborative efforts 
of researchers, practitioners, and policymakers to gener-
ate evidence, evaluate interventions, and inform policy 
and practice. In summary, the prominence of the Harm 
Reduction journal and the International Journal of Drug 
Policy in the research output on harm reduction inter-
ventions in the context of IDU indicates the significance 
and relevance of this research area. It reflects the growing 
recognition of harm reduction as a compassionate and 
evidence-based approach to addressing the complex chal-
lenges associated with IDU, particularly in the context of 
the opioid crisis and the need for effective interventions 
to reduce harm and improve public health outcomes.

The major common research points between the highly 
cited articles and the recently published articles include 
a focus on harm reduction strategies, interventions, and 
policies related to opioid overdose prevention, HIV pre-
vention and service delivery for people who inject drugs, 
HCV testing and treatment, and needle and syringe pro-
grams. These areas of research demonstrate the ongoing 
efforts to address the complex challenges associated with 
substance use, harm reduction, and public health. Both 
sets of highly cited and recently published articles share 
a common goal of advancing harm reduction efforts 
and improving the health and well-being of individuals 
who inject drugs. However, there were certain impor-
tant differences in the two sets that can be attributed 
to the time difference. The highly cited articles cover a 
broader time span, including earlier years up to the pres-
ent, whereas the recently published articles are focused 
on current and emerging issues. This difference reflects 
the evolving nature of research interests and the chang-
ing landscape of harm reduction efforts over time. Nal-
oxone distribution and overdose prevention appear as 
a prominent research topic in the highly cited articles 
[44, 45]. This likely reflects the increasing recognition 
of naloxone as a life-saving intervention for opioid over-
doses and the efforts to expand access to this medica-
tion. In the recently published articles, while naloxone 
distribution and overdose prevention remain relevant, 
they may not be as dominant due to the maturation of 
research in this area. The highly cited articles give con-
siderable attention to HIV and hepatitis C transmission 
among people who inject drugs, indicating the historical 
significance of these issues and the focus on preventing 

the spread of bloodborne infections [46–48]. While HIV 
prevention and HCV prevention and treatment are still 
prominent research topics in the recently published 
articles, they may have slightly less emphasis compared 
to the older publications, reflecting advancements and 
progress made in these areas. The recently published 
articles include research on the impact of the COVID-19 
pandemic on people who inject drugs and harm reduc-
tion services [49–51]. This research topic is not present 
in the highly cited articles, indicating a response to the 
ongoing public health crisis and the need to understand 
and adapt harm reduction efforts during such emer-
gencies. The use of social network analysis and math-
ematical modeling to study HIV transmission dynamics 
among people who inject drugs is more pronounced in 
the recently published articles [52–55]. This reflects the 
increasing recognition of the role of social networks and 
complex systems in understanding disease transmission 
and designing targeted interventions. Articles investi-
gating fentanyl-related concerns and risks associated 
with fentanyl use emerge as notable research topics in 
the recently published articles [56, 57]. This reflects the 
growing concern over fentanyl’s role in the opioid cri-
sis and its impact on opioid overdose deaths, indicating 
a need for research to address this specific challenge. 
The recently published articles include research topics 
related to stigma reduction and attitudes toward opioid 
use disorder [58, 59]. This highlights the recognition that 
addressing stigma and negative perceptions is crucial for 
effective harm reduction strategies and improving access 
to services. While needle and syringe programs remain 
relevant in both sets of articles, they appear to be more 
explicitly explored in the recently published articles. This 
may reflect a continued interest in evaluating the effec-
tiveness and impact of these harm reduction strategies 
and exploring their implementation in different contexts.

Research/knowledge gaps
Based on the research topics and mapping of keywords 
and items in titles and abstracts of the retrieved articles, 
several research gaps can be identified in the context of 
harm reduction for injecting drug users (IDU). Firstly, 
there is a limited focus on low- and middle-income coun-
tries, as the current study reveals that research activity 
on harm reduction interventions is primarily concen-
trated in high-income, English-speaking countries. More 
research is needed in low- and middle-income regions 
where IDU and associated harms may be prevalent but 
inadequately addressed. Secondly, with the evolving 
landscape of drug use, including the emergence of new 
substances like synthetic opioids such as fentanyl, more 
research is necessary to understand their impact on harm 
reduction interventions and to develop effective strate-
gies to mitigate their potential harms. Additionally, a 
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comprehensive understanding of social determinants is 
crucial. While recent research recognizes the influence 
of social determinants on drug use and related health 
disparities, further investigation is required to bet-
ter understand and address the complex interactions of 
poverty, inequality, stigma, mental health, and access to 
healthcare in harm reduction contexts. There is also a 
need for rigorous evaluation studies to assess the long-
term impact and cost-effectiveness of harm reduction 
interventions, such as needle and syringe programs, 
naloxone distribution, and opioid agonist treatment, 
in various settings. Furthermore, research gaps exist in 
understanding the unique needs and challenges faced 
by marginalized and vulnerable populations, includ-
ing women who inject drugs, LGBTQ + communities, 
and racial or ethnic minorities. Tailored harm reduc-
tion interventions that address these groups’ specific 
needs are essential for equitable access to services. There 
is also a lack of longitudinal studies tracking the imple-
mentation and effectiveness of harm reduction inter-
ventions over time. Long-term studies are necessary to 
monitor trends, evaluate progress, and identify areas for 
improvement. Moreover, comparative studies across dif-
ferent harm reduction approaches and models can help 
identify the most effective strategies for specific popula-
tions and settings. Comparative effectiveness studies can 
contribute to evidence-based policymaking and program 
implementation. Lastly, further research is needed to 
understand the barriers and facilitators of implement-
ing harm reduction programs and policies on a broader 
scale. Identifying successful implementation strategies 
can support the uptake of evidence-based interventions 
in various contexts. Addressing these research gaps can 
enhance the effectiveness and impact of harm reduction 
interventions for IDU, contributing to improved public 
health outcomes and reduced harm for individuals and 
communities affected by drug use.

Limitations
The use of Scopus as the primary data source may result 
in the exclusion of articles from other databases or gray 
literature sources. This could introduce a potential bias in 
the findings. The study focused on articles published in 
English, which may lead to the exclusion of relevant non-
English publications. The analysis of recently published 
articles was based on a specific time frame, and therefore, 
the identified emerging topics and future directions may 
not capture the entire spectrum of ongoing research in 
the field. The inclusion and exclusion criteria used for 
article screening may introduce some degree of selection 
bias, potentially omitting relevant studies. The absence of 
false-positive and false-negative results was based on sev-
eral validity tests that ensures the comprehensiveness of 
research strategy but no guarantee of the accuracy of the 

retrieved articles remained less than perfect. This should 
not be considered a major drawback in a study that focus 
on research patterns and trends rather than on a specific 
research question as in the case of systematic review. 
Finally, the research gaps provided in the current study 
was based on research mapping rather than screening 
the articles themselves. Therefore, these research gaps 
remain an overall picture of the research status rather 
than specific detailed research gaps based on the content 
analysis of the articles.

Conclusions
In conclusion, this study has provided valuable insights 
into the research activity on harm reduction in the con-
text of IDU. The findings demonstrate steady growth 
in research over time, driven by various factors. The 
increasing recognition of the importance of harm reduc-
tion approaches, the impact of HIV and HCV epidem-
ics, the development of policies and programs, the 
evolving drug use landscape, and a broader understand-
ing of social determinants have all contributed to the 
growth of research in this field. The study also revealed 
that research activity is primarily concentrated in high-
income, English-speaking countries, highlighting the 
need for more research in low- and middle-income 
countries. The prominence of journals such as the Harm 
Reduction journal and the International Journal of Drug 
Policy indicates their significant role in shaping this 
field of study and aligns with the broader shift towards 
evidence-based and compassionate approaches to drug 
use. Common research areas between highly cited and 
recently published articles include opioid overdose pre-
vention, HIV prevention, HCV testing and treatment, 
and needle and syringe programs, reflecting the ongoing 
commitment to harm reduction efforts. However, recent 
publications have focused more on emerging challenges 
such as the impact of the COVID-19 pandemic, fentanyl-
related risks, stigma reduction, and attitudes toward 
opioid use disorder. The identified research gaps call for 
further research in low- and middle-income countries, 
addressing new and emerging substances, comprehen-
sive understanding of social determinants, evaluating 
program effectiveness, including diverse populations, 
conducting longitudinal and comparative studies, and 
investigating implementation strategies. Addressing 
these gaps will contribute to the development of more 
effective interventions and policies that prioritize harm 
reduction and public health, ultimately improving the 
well-being of individuals who inject drugs and the com-
munities they belong to.
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