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Abstract 
Psychoactive substances alter perception, mood, cognition, or 
consciousness and include a wide range of compounds such as 
alcohol, marijuana, nicotine, and khat. Substance use among college 
and university students is associated with significant health issues, 
academic struggles, and premature death. This scoping review 
examines digital health interventions, including mobile and internet 
platforms, targeting substance use reduction among college students 
in low- and middle-income countries (LMICs). A comprehensive search 
across databases such as PubMed, PsycINFO, Scopus, and Google 
Scholar identified 8 eligible studies conducted across seven countries 
between 2013 and 2025. These studies focused primarily on alcohol 
use and included digital health tools like instant messaging, Telegram 
applications, text messaging, and web-based interventions. The 
results suggest that digital health technologies can effectively 
motivate college students in LMICs to reduce or abstain from 
psychoactive substance use. However, there is a notable research gap 
in evaluating the effectiveness and feasibility of these tools, especially 
mobile text messaging, which remains one of the most widely used 
methods in LMICs. The review highlights the need for further 
research, including systematic reviews and meta-analyses, to better 
understand the impact of digital health interventions on substance 
use reduction and to develop evidence-based programs for behavior 
change.
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Highlight
Substance use is an escalating issue among young people, particularly in LMICs, where rapid economic, social, and
cultural shifts are fostering an environment conducive to increased substance use. College life introduces unique
challenges such as separation from family, the formation of new social networks, and academic pressures that can
further contribute to substance use. There is a significant gap in research regarding digital health interventions aimed at
reducing substance use among college students in low- andmiddle-income countries. To address this gap, we conducted a
scoping review of existing literature, summarizing studies that have evaluated digital health technologies for substance
use reduction within this population. Our review focuses on identifying the types of digital health technologies utilized
their intended purposes, and their reported outcomes.

Introduction
Young adulthood is a crucial stage of life characterized by significant emotional, educational, vocational, and social
transitions. This period marks the adoption of adult roles, responsibilities, and the development of social skills. For many
college and university students, this phase is particularly transformative, involving a shift towards greater independence
from parental supervision, exposure to new social and academic pressures, and an environment where the use of
intoxicating substances particularly alcohol is widespread.1,2 Psychoactive substances, which include compounds that
alter mental processes such as perception, consciousness, cognition, mood, and emotions, encompass a wide range of
substances like alcohol, marijuana, nicotine, and khat. While the term “psychoactive” doesn’t always indicate depen-
dence, it is frequently used to describe substances that can lead to addiction or misuse, with terms like “substance use” or
“substance abuse” often associated with it.3 Unfortunately, substance use among young adults has contributed to an
increase in psychosocial issues,4 and individuals with substance use disorders are statistically more likely to experience
mental health disorders and premature mortality compared to those without such conditions.5,6

Formany young people, college enrollment is a pivotal transition from adolescence to adulthood, often associatedwith an
increased likelihood of substance use. While attending college was once thought to be a protective factor against
substance abuse, recent trends have shown a concerning rise in substance use disorders among university students.7 These
students are considered a high-risk group,8 with both alcohol consumption and the use of legal and illegal drugs
increasing globally,8,9 particularly in low- and middle-income countries (LMICs). In countries like Ethiopia, 46.74%
individuals aged 18-24 engage in substance use, with alcohol (36.34%) being the most commonly consumed psycho-
active substance.10 The move from high school to college also brings heightened peer interactions and exposure to social
norms that can influence behavior.9 Peers often directly encourage substance use or subtly shape perceptions of
acceptable behavior, increasing the likelihood of risky behaviors such as smoking, drinking, and using drugs.11

The global impact of substance use is vast, contributing significantly to the disease burden worldwide. Alcohol and illicit
drugs account for a large portion (5.4%) of the global burden of disease, with cigarette use alone (3.7%) responsible for a
substantial percentage.12 Despite the increasing number of individuals affected by substance use disorders estimated at
64 million people globally only a small fraction (only 1 in 11 people) receives the necessary treatment.13 Young people
are particularly vulnerable to the negative effects of substance use, which can disrupt their health, academic performance,
social relationships, and future career prospects.14–16 University students face unique challenges, as the combination of
newfound independence, the pressures of academic life, and exposure to a range of social influences can heighten the risk
of engaging in substance use.6,15,17–20 The challenges are compounded by the changing cultural norms and rising rates of
substance misuse in developing countries, including parts of LMIC,16–18,21 where alcohol, tobacco, and other substances
are increasingly common in schools and universities.22 As a result, the risk of substance abuse is enhanced in academic
settings.14

REVISED Amendments from Version 2

The authors clarified the core objective of the scoping review, the goal was to map the existing literature to identifying key
concepts and evidence gaps, rather than to critically appraise effectiveness, which is the purpose of a systematic review.
Consequently, the objective revised to focus on mapping and summarizing literature concerning the types, purposes, and
reported outcomes of digital health technologies for substance use reduction among college students in low- and middle-
income countries (LMICs). Methodologically, the screening and data extraction processes, confirming that it was performed
independently by two reviewers with a third resolving disagreements. In response to feedback, version 2 removed three
specific studies from the analysis, leaving eight included studies.

Any further responses from the reviewers can be found at the end of the article

Page 3 of 25

F1000Research 2025, 14:456 Last updated: 05 NOV 2025



In many LMIC nations, the increasing prevalence of substance use is linked to significant social and economic
transformations.20 Psychoactive substances such as alcohol, cannabis, tobacco, and even harder drugs like heroin and
cocaine are often found in educational institutions.23 Alcohol and cigarettes are especially problematic, as they are
commonly seen as “gateway drugs” that lead to the use of more harmful substances.6,14,16 Regular substance use is
associated with several negative outcomes for students, including poor academic performance, increased absenteeism,
and higher dropout rates.24–27 Moreover, substance use can lead to long-term health and psychiatric issues, significantly
impacting students’ futures.28,29

Digital health interventions represent a promising avenue for addressing these issues among university students. Digital
health, which involves the use of information and communication technologies to promote physical, mental, and social
well-being, includes a wide range of tools such as websites, mobile applications, and other technology-based solutions
aimed at disease prevention and health promotion.30 Universities worldwide are increasingly embracing these digital
solutions to improve student health. Examples of digital health initiatives include mobile apps for reducing substance
use,31 promoting healthy behaviors like physical activity,32,33 and improving mental health.34–36 While much of the
research on these digital health tools has been conducted in experimental settings, particularly in Western countries, the
landscape is evolving, with many new digital health resources becoming available.37

However, there is a significant gap in research regarding the use of digital health interventions to reduce substance use
among university students in LMICs. The existing literature is limited in terms of evaluating the effectiveness of these
digital tools in such settings. A scoping review of the available literature on this topic aims to fill this gap by identifying
the types of digital health technologies used for substance use reduction, the purposes of these tools, and the outcomes
they produce. Unlike systematic reviews, which provide critically appraised and synthesized findings, a scoping review
takes a broader approach, exploring the range of digital health technologies currently in use. This review is essential for
mapping and summarizing existing literature on types of digital health technologies used, their intended purposes, and
reported outcomes that targeting substance use reduction among college students in low- and middle-income countries
(LMICs).

Methods
We used the procedures recommended by the technique for scoping reviews38 and followed the Joanna Briggs Institute
Preferred Reporting Items for Systematic Review and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR)
checklist and reporting guideline39 (S1, Supporting Information). The preliminary protocol was with the PI. In summary,
we took the following steps: (1) identifying the research question; (2) identifying relevant studies; (3) selecting studies;
(4) charting the data; and (5) collecting, summarizing, and reporting the results.

The process for developing a research question on digital health technologies for substance use reduction among higher
education students in low- and middle-income countries (LMICs) was outlined in several stages. In Stage 1, the research
question was designed to explore various digital health technologies, their specific elements, and their effectiveness in
reducing substance use. The key questions guiding the study included identifying the technologies used, understanding
their key features, and assessing their reported outcomes in the target population.

Stage 2 focused on identifying relevant studies, with a search strategy that included a review of original studies published
up to March 2025. The search prioritized literature on digital health technologies for substance use prevention,
particularly those influencing policy and practice. Major global databases such as Scopus, PubMed, and PsycINFO
were systematically searched using Boolean operators, incorporating keywords related to substance use and digital health
technologies. A comprehensive search strategy was used, with a combination of database searches, manual reviews on
platforms like Google Scholar, and backward and forward citation searches. The eligibility of studies was based on the
Population, Concept, Context (PCC) framework, which ensured that studies focused on students from LMICs, used
digital health technologies, and addressed substance use exposure. We used the World Bank Country and Lending
Groups list of LMICs for 2019–2020.40 Inclusion criteria were clearly defined, while studies like protocols, editorials,
and systematic reviews were excluded.

The inclusion criteria for this review focused on studies involving higher education students (university or college) from
low- and middle-income countries (LMICs), as classified by the World Bank for 2019–2020. Eligible studies evaluated
digital health technologies—such asmobile apps, web-based interventions, and SMS—designed to reduce substance use,
including alcohol, tobacco, marijuana, and khat. Studies needed to report outcomes related to substance use prevention,
harm reduction, or cessation within LMIC contexts. All study designs were considered, including quantitative,
qualitative, mixed methods, randomized controlled trials (RCTs), quasi-experimental, and observational studies. Only
original studies published up to March 2025 were included, with no restriction on the earliest year of publication.
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Exclusion criteria ruled out studies conducted in high-income countries or those not focused on LMIC students. Studies
using solely non-digital interventions, such as face-to-face counseling or paper-based methods, were excluded. Also
excluded were studies that did not report substance use-related outcomes—for instance, those focused only on physical
activity or diet. Non-peer-reviewed literature, including protocols, editorials, commentaries, conference abstracts (unless
full data were provided), and systematic reviews, were not considered, although their references were screened for
potential inclusion. Multi-component interventions were included only if the digital health component’s effect could be
isolated or was clearly the primary focus of the study.

Stage 3 involved selecting studies through a two-stage screening process. Initially, duplicates were removed, and titles
were screened to identify relevant studies for abstract review. In the second stage, abstracts were independently reviewed
for inclusion in the full-text analysis. In the screening process the titles, abstract and full texts were screened by two
independent reviewers (MTG and FA) and any disagreements resolved through discussion among the reviewers or by
consulting the third reviewer (KHA).

In Stage 4, the data extraction process began with the preparation of a comprehensive form to capture information from
the included articles, such as study design, sample size, types of substances used, and the digital health technologies
employed. Two authors conducted the data extraction independently (MTG and DA), with third-party involvement if
discrepancies occurred (FA or KHA). This data was organized into a spreadsheet and will be included as a supplemental
file.

Finally, in Stage 5, the results were collated, summarized, and reported. The findings were categorized into emergent
themes such as publication trends, research design, substance types, technology used, outcomes assessed, and gaps in the
research. The scope of digital health technologies for substance use reduction among LMIC university students was
mapped, providing insight into existing methodologies and areas for future investigation.

Assessment of study quality
To assess the methodological quality of the included studies, we used the Joanna Briggs Institute (JBI) Critical Appraisal
Tools. This tool was selected because it is well-suited for evaluating the diverse range of study designs included in
scoping reviews, including quantitative, qualitative, and mixed methods research.

The quality of the studies was assessed across several domains, including methodological rigor, validity, relevance to the
research question, and transparency of reporting. The results of the quality appraisal were summarized descriptively to
provide an overview of the methodological strengths and weaknesses of the included studies. However, no studies were
excluded based on quality to maintain the inclusive nature of the scoping review process.

Results
Search results using PRISMA-ScR
Our search encompassed four electronic databases: PubMed,41 PsycINFO via APA,42 Scopus,43 and Google Scholar,32

which resulted in an initial pool of 190 articles. After removing 45 duplicates, we screened the remaining 145 articles
based on their titles and abstracts. This process led to the exclusion of 74 publications that did not meet our inclusion
criteria. Additionally, we included one study from the reference lists of reviewed articles43 and another from Google
scholar.44 Following a full-text review of the remaining 31 articles, 8 studies were selected for data extraction and
analysis. The review process ensured that only those studies meeting the rigorous inclusion criteria were included in the
final analysis (Figure 1). This method of review was conducted on the basis of a predetermined protocol in accordance
with the Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) standards for scoping
reviews39 (S1- PRISMA Checklist). Lastly, we searched for grey literatures, but none met the inclusion criteria.

Characteristics of the studies
The review identified 8 original, peer-reviewed studies (published between 2015 and 2025) examining digital health
interventions for substance use reduction in LMICs. Publication trends revealed a gradual increase in research interest,
with three studies (37.5%) published in the last five years (2020–2025). The year 2019 and 2018 had the number of
publications of (n = 2, 25%) of each, while 2015, 2020, 2023, and 2024 contributed one study each. Despite this growth,
the limited total number of studies highlights a significant research gap in LMICs. The earliest eligible study dated back to
2015,48 the earliest eligible study dated back to 2015,48 2018,41,49 2019,43,45 2020,46 202344 and 202447 (Figure 2).

Of the 8 included primary studies, seven employed quantitative methodologies using randomized controlled trial (RCT)
designs,44–48 while one study utilized a quasi-experimental approach,43,49 and another employed a cross-sectional
methodology.41 The studies spanned five countries: Brazil had the highest representation,45–48 contributing four studies,
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Page 6 of 25

F1000Research 2025, 14:456 Last updated: 05 NOV 2025



followed by and Iran,51 and Vietnam,52 each contributing one study. The participants in the studies were college or
university students aged 18 years or older. For instance, in Brazil,45,46 the studies focused on college drinkers aged 18–30
who reported alcohol use in the past three months. In Tehran,51 a study included 130 students living in dormitories to
assess smoking prevention behaviors. Additional studies included participants from Turkey, India, Iran and other
countries (Figure 3) (Tables 1 and 2).74

The studies employed a range of research designs to evaluate interventions targeting substance use, showcasing diverse
methodological approaches. One study44 conducted a mixed-methods cluster randomized controlled trial, integrating
both quantitative and qualitative elements. Several studies used pragmatic RCTs,47 including a dismantling design46 and
standard approaches.45 Other studies utilized quasi-experimental designs,43 cross-sectional surveys, and semi-structured
interviews to assess intervention effectiveness. The sample sizes in these studies varied widely, from a small group of
20 university students to larger cohorts, such as one study analyzing data from 5,476 participants. Other studies included
931, 4,460, and 772 participants, with one focusing on 458 participants, and another examining a cohort of 191 individ-
uals. The studies also demonstrated a mix of large-scale and smaller, targeted research efforts, illustrating the diverse
strategies employed to explore substance use in different contexts (Table 1).74

The studies in the review involved a wide range of sample sizes, further highlighting the diversity of research approaches.
One study46 analyzed data from a large cohort of 5,476 participants, while another47 included 931 individuals, and a third
study45 involved 4,460 participants. One study49 had 772 participants, whereas another53 focused on a smaller group of
20 university students. Additionally, one study48 involved 458 participants, while another44 examined a sample of
191 individuals (Table 2).74

One study43 initially recruited 433 participants, completing their study with 314 individuals. Another study51 focused on
a smaller group of 130 participants, while a separate study50 included a larger cohort of 1,496 individuals. Finally, one
study52 worked with a moderately sized cohort of 1,082 participants. Together, these studies reflect a balanced mix of
large-scale and smaller, targeted research efforts, illustrating the multifaceted strategies employed to explore and address
substance use across diverse populations and contexts (Table 2).74

Type of digital health technologies
The most commonly used digital health technology in the included studies was the web-based personalized normative
feedback (PNF) intervention, implemented in three studies.45–47 One study50 utilized a web-based intervention called the
Brief Empowerment Program for Alcohol-use Monitor (BEAM), which integrated PNF and motivational interviewing
(MI) components. Other technologies included web portals or Android applications,44 a web-based program,43 e-health
interventions,52 a computer-based intervention,48 the Telegram application,51 instant messaging apps,53 andmobile chat-
based instant messaging49 (Table 1).74
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Figure 3. Bar chart showing the distribution of articles per countries.
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Substance use reduction
The studies in the review employ a range of methods to define and assess substance use, focusing on alcohol and tobacco,
and use validated tools like AUDIT and ASSIST to measure consumption patterns and associated risks. The common
thread is the evaluation of substance use behaviors to identify risky patterns and inform potential interventions.

The majority of included primary studies focused on alcohol use, with seven articles44–47,49,50,53 examining this
substance. Three articles investigated tobacco smoking43,51,52 and one explored broader substance use, encompassing
tobacco, alcohol, marijuana, cocaine, amphetamine-stimulants, inhalants, sedatives, hallucinogens, opioids, and other
substances.48 The definition of substance use across the studies is largely consistent, revolving around alcohol
consumption or smoking behavior, though the timeframes and criteria vary.

For alcohol use, several studies define it based on consumption in the previous months or year,46,47 who focus on alcohol
use in the past 3 months and 12 months, respectively, using the AUDIT-C tool to assess the frequency and quantity of
consumption. Other studies in the review,45,49 expand the definition to include hazardous drinking patterns and risk
levels, which aremeasured using theAUDIT tool. Some studies,50 set specific cutoffs for identifying problematic alcohol
use (e.g., AUDIT-C scores of 4 for men and 3 for women).

Tobacco use is similarly defined as the act of smoking or using tobacco products. For instance studies like,43,51 focus on
smoking behaviors, with defining smoking as using at least one cigarette a day and the Health Belief Model to assess
smoking behaviors and perceptions of risk. Additionally, studies like48 examine both alcohol and drug use, including
tobacco, using the ASSIST screening tool.

Measurement tools and criteria are generally based on well-established scales, including AUDIT, AUDIT-C, and
ASSIST, which assess the severity of substance use and associated risks. For instance, the AUDIT-C tool is commonly
used to evaluate alcohol consumption, while the ASSIST tool is employed to assess alcohol, tobacco, and other drug use.
These tools help to identify hazardous drinking behaviors, smoking habits, and potential substance use disorders, often
through self-reported surveys (Table 1).74

Purpose and digital health strategies
The included studies explored various purposes related to the digital health technology: Two studies45,46 aimed to reduce
alcohol use and alcohol-related consequences. Three studies focused on reducing alcohol use specifically,47,49,53 while
one study50 aimed to prevent problematic alcohol use and the other one on digital screening and brief intervention for
alcohol misuse.44 Two articles addressed tobacco smoking cessation,43,52 and another focused on smoking preventive
behaviors.51 Finally, one study aimed to reduce overall substance use involvement48 (Table 1).74

The studies in the review explored various digital interventions aimed at address substance use, particularly alcohol and
smoking, in college and university settings. One study44 developed a digital screening and brief intervention for alcohol
use, delivered through an interactive digital platform tailored to help college students reduce their alcohol consumption.
Another study43 designed aweb-based smoking cessation program that offered educational tools, resources, personalized
counseling, and progress tracking to support quitting (Table 1).74

One study created an online platform providing students with customized feedback on their alcohol consumption
compared to peer norms, delivered through self-paced web sessions.46 In a similar vein, another study45 implemented
a web-based intervention for Brazilian college students focusing on motivational strategies to reduce alcohol use.
A different study47 developed a personalized normative feedback system to address alcohol-related misperceptions
among students using an online platform. Additionally, one study52 introduced an e-health intervention to promote
smoking cessation through educational content, personalized counseling, and behavior change strategies delivered via
the internet and mobile platforms (Table 1).74

Another study48 evaluated a computer-based intervention with three groups: one receiving computerized screening and
motivational intervention, another receiving non-computerized screening with motivational intervention and a control
group undergoing assessment only. One study51 applied an educational intervention based on the Health Belief Model
and health literacy principles, incorporating lectures, discussions, and health education materials (Table 1).74

One study53 used instant messaging apps to deliver alcohol reduction interventions, emphasizing personalized commu-
nication and engagement. In another study49 employed the brief interventions using either instant messaging (IM) or text
messaging (SMS) to support alcohol reduction efforts. Lastly, a study50 implemented a web-based screening and brief
intervention targeting problematic alcohol use, providing tailored feedback through an online platform (Table 1).74
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These interventions highlight a wide range of strategies, including personalized feedback, counseling, motivational
techniques, and behavioral support, delivered through digital platforms such as web-based systems, mobile apps, and
messaging services to address substance misuse among college students (Table 1).74

Dose and duration of the Interventions
The studies in the review implemented various interventions with differing doses and durations. One study44 conducted a
single digital session that combined screening, feedback, and motivational interviewing, followed up over a period of
3 months. Another study43 provided participants access to a gradual, content-based program with weekly follow-ups or
reminders over 6 months. A third study46 implemented a single-session, web-based Personalized Normative Feedback
(PNF) intervention for alcohol use with a follow-up duration of 6 months, while another study45 also used a single web-
based session featuring personalized feedback over the same duration. Additionally, one study47 enhanced its web-based
PNF intervention with booster sessions, maintaining a 6-month timeframe (Table 1).74

A separate study52 focused on smoking habits, offering personalized feedback and encouraging participants to set quit
dates and track their progress. Another study48 implemented a single-session tailored intervention addressing substance
involvement with feedback components, with a follow-up over 3 months. One study51 implemented an electronic
educational intervention via six sessions delivered through the Telegram application over 3 months, while the control
group received no intervention (Table 1).74

Another study53 explored participants’ perceptions of intervention doses, concentrating on qualitative insights into app
usage without implementing a specific dose. Meanwhile, a separate study49 featured two intervention groups: one
receiving chat-based instant messaging support for alcohol reduction, and the other receiving SMS messages on general
health topics, both over 3 months. Lastly, one study50 delivered a single-session intervention with personalized feedback
on alcohol use, with a follow-up period of 4 weeks (Table 1).74

Outcomes of digital categories
The review of the included primary studies revealed diverse outcomes for the digital intervention categories. One study46

found no evidence supporting the intervention’s effectiveness, while another45 demonstrated its success in reducing
alcohol use. A third study47 observed that the intervention was effective in reducing alcohol consumption for one month
but showed no lasting impact thereafter. Another study52 highlighted the feasibility of integrating e-health interventions
with traditional clinical or telephone-based models. One study48: reported effectiveness in reducing alcohol use, low
effectiveness for marijuana, and inconsistent results for tobacco and other drugs. An educational intervention using the
Telegram application, grounded in the Health BeliefModel (HBM) andHealth Literacy (HL), was effective in promoting
smoking prevention behaviors among university students.51 Instant messaging interventions were found to be highly
acceptable.53 Two studies49,50 demonstrated the effectiveness of the mobile chat-based instant messaging and web-based
interventions specifically on-BEAM, which incorporates personalized normative feedback (PNF) and motivational
interviewing (MI) components. Additionally, one study44 found that a digital screening and brief intervention for alcohol
misuse was acceptable, feasible, and potentially effective among college students from low-resource settings. Lastly,
another program43 successfully helped students quit smoking, enhanced their self-efficacy, and facilitated the process of
change toward smoking cessation (Table 1).74

Outcomes measured
The studies included in the review assessed a range of outcomes related to substance use interventions, particularly
focusing on alcohol and smoking behaviors. Several studies measured changes in alcohol consumption and related
behaviors. For instance, one study46 evaluated self-reported changes in alcohol use and associated behaviors, while a later
study47 specifically measured reductions in weekly alcohol consumption and drinking-related consequences. Similarly,
one study45 assessed alcohol use through AUDIT scores, drink counts, and consequences. One study in Hong Kong49

also focused on alcohol use reduction, while another study53 examined the feasibility, acceptability, and perceptions of
using instant messaging apps for reducing alcohol consumption (Table 2).74

One study48 evaluated substance involvement reduction for alcohol, tobacco, and cannabis, reflecting a broader scope of
intervention. Another study44 examined changes in alcohol use behaviors and associated risks, providing insights into
behavioral outcomes (Table 2).74

Smoking-related outcomes were also a focus of several studies. One study43 measured smoking cessation rates, self-
efficacy, and the process of change, while another study51 evaluated the adoption of smoking prevention behaviors using
the Health Belief Model combined with health literacy principles. One study52 assessed smoking prevalence, quit
attempts, and the willingness to pay for cessation apps (Table 2).74
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Finally, one study50 investigated reductions in AUDIT-C scores as a measure of alcohol use. Collectively, these studies
highlight a variety of outcomemeasures, including behavioral changes, feasibility and acceptability of interventions, and
the effectiveness of specific strategies to reduce substance use (Table 2).74

In general the review targeting alcohol and smoking behaviors among university students, predominantly aged 15 and
above, revealed diverse methodologies and outcomes based on context and population. Three studies in the review
evaluated Personalized Normative Feedback (PNF) interventions in Brazil, finding them effective in reducing alcohol
consumption, especially in motivated participants, though effectiveness diminished with low motivation or longer
follow-ups.45–47 Similarly, one study demonstrated that instant messaging interventions reduced short-term alcohol use
in Hong Kong,49 while their qualitative study highlighted user acceptance and preference for personalized, private digital
interventions.53 One study in the review reported on computerized screening and motivational interventions that
effectively reduced substance involvement, particularly alcohol, though challenges remained in cannabis use.48 The
other study in India utilized digital tools, showing feasibility and potential effectiveness despite limited generalizability.44

Smoking cessation by two studies in Turkey and Iran43,51: leveragedweb-based and educational interventions integrating
behavioral models, improving cessation rates and preventive behaviors. Lastly, one study in the review explored e-health
interventions in Vietnam, noting their feasibility but emphasizing the need for reliable information to enhance uptake52

(Table 2).74

Discussion
This scoping review aimed to explore various digital health technologies to reduce substance use, focusing on their
applications, specific elements, and effectiveness among college and university students in low- and middle-income
countries (LMICs). The findings reveal a notable lack of peer-reviewed articles on this topic, especially from 2020 to
2025, with only five studies identified and none from Africa, underscoring a critical research gap. The earliest study
included was from 2015,48 emphasizing the need for more primary research, despite the increasing availability of
information technology in recent years.54,55 This review collectively highlights the promise of tailored digital and
educational interventions, albeit with varying levels of success influenced by participant motivation, cultural contexts,
and methodological limitations.

Brazil had themost studies included in the review, likely due to its significant internet growth andwidespread smartphone
penetration, especially among individuals aged 18–55.56 However, other LMICs face challenges like limited internet
access, illiteracy, worsening poverty, and a lack of research from Africa.57,58 Notably, no studies from Nigeria—a
country with the highest number of internet users in Africa were included, suggesting potential issues with resource
allocation and prioritization of research on substance use disorder (SUD) interventions,42 lacked representation. Despite
these challenges, our findings suggest that digital health interventions have the potential to decrease substance use in
LMICs. However, the effectiveness of these interventions may not be widely reported or published, highlighting the need
for more research and dissemination of findings.

The review suggests that digital health interventions, including web-based programs, instant messaging platforms, web-
based personalized normative feedback (PNF), web-based motivational interviewing (MI), and e-health applications,
hold promise for reducing substance use among college students.59,60 However, their effectiveness varies based on
factors such as participant motivation, cultural context, and methodological design. Among the targeted population of
young adults aged 18 and older, alcohol and tobacco use were the primary focus, reflecting evidence that substance use
often peaks between ages 18–25.41 Digital interventions, such as instant messaging and web-based feedback, showed
potential in motivating students to abstain from psychoactive substances, though success depended on specific contexts
and approaches. Furthermore, substance use disorder represents a major public health challenge with profound impacts
on individuals, families, and society.61 Consequently, it is essential to implement substance use reduction programs
tailored to this demographic. Due to their cost-effectiveness, accessibility, and ability to reach underserved populations,
digital health technologies should be a priority in LMICs to enhance healthcare delivery and expand access to necessary
interventions.

While themajority of studies in the review employed quantitative methods, randomized controlled trials (RCTs) were the
most common design. Interventions were typically evaluated at both individual and group levels, lending robustness to
the findings. However, methodological limitations, such as high attrition rates, reliance on self-reported data, short
follow-up periods, and underrepresentation of non-smartphone users, were common. Additionally, few studies explored
educational interventions incorporating health literacy and the Health Belief Model, highlighting another research gap.
The diverse mechanisms contributing to these significant findings suggest that studies employing eclectic approaches
may require replication across different settings to confirm the positive outcomes of digital health interventions in
reducing substance use.62,63
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The review identified that digital health interventions for alcohol useweremore prevalent than those for other substances,
such as tobacco, marijuana, or opioids. This focus is justified by alcohol’s significant contribution to global disease
burden and injury outcomes.64 However, studies on interventions for other psychoactive substances should be interpreted
cautiously due to the limited data and varying levels of effectiveness.65

Digital health interventions offer significant potential for delivering information and healthcare services aimed at
reducing substance use and implementing effective treatment strategies across diverse populations.65,66 Promising
approaches include mobile applications, instant messaging platforms, and web-based programs, which have been shown
to reduce stigma, enhance treatment accessibility, and address resource limitations in LMICs.67–69 Text messaging
interventions, in particular, demonstrated affordability and feasibility, making them a practical option for resource-
limited settings.70,71 Despite these advantages, high attrition rates and challenges such as infrastructure limitations,
resistance from healthcare staff and associated costs can hinder the acceptability and effectiveness of these interventions.
Nevertheless, their overall benefits remain substantial.59

Overall, this review underscores the potential of digital health technologies to reduce substance use among university
students in LMICs. Despite challenges such as high attrition rates andmethodological constraints,65,72 these interventions
provide innovative, cost-effective, and accessible solutions to address public health concerns.73 Future research should
focus on expanding the scope of studies, particularly in underrepresented regions like Africa, and evaluating long-term
outcomes to ensure sustainable benefits.

Strengths and limitations
This scoping review provides a valuable synthesis of digital health interventions for substance use reduction among
university students in LMICs, employing a rigorous methodology guided by PRISMA-ScR standards. Its key strengths
include a comprehensive search strategy across multiple databases, clearly defined inclusion criteria, and a focus on an
under-researched population in global health. However, several important limitationsmust be acknowledged. The review
was restricted to English-language publications, potentially excluding relevant studies in other languages and introducing
geographic bias, as evidenced by the predominance of studies from Brazil and absence of research from Africa. The
included studies exhibited significant heterogeneity in design, interventions, and outcome measures, which, while
providing breadth of understanding, limited direct comparisons of effectiveness.Most concerning is the paucity of studies
(only 8 over a decade) meeting inclusion criteria, suggesting either limited primary research in LMICs or publication bias
favoring high-income country research.

Methodological challenges were apparent across studies, including short follow-up periods (typically ≤6 months), high
attrition rates, and reliance on self-reported data, all of which constrain conclusions about long-term effectiveness.
The predominance of alcohol-focused interventions (5 of 8 studies) leaves other substance use behaviors underexplored.
Technological barriers were rarely addressed, despite varying internet access across LMICs potentially limiting
intervention reach. While maintaining broad inclusion criteria aligned with scoping review methodology, the incorpo-
ration of studies with varying quality levels may affect overall findings’ robustness.

These limitations highlight critical gaps for future research, including the need for culturally adapted interventions in
underrepresented regions, longer-term evaluations incorporating objective measures, and studies examining implemen-
tation barriers in low-resource settings. Addressing these challenges will be essential for developing effective, scalable
digital solutions to reduce substance use in LMIC university populations.

Conclusions
This scoping review offers a thorough overview of the use of digital health technologies to reduce substance use among
college and university students in LMICs. It highlights the effectiveness of various digital health interventions and
identifies key areas for future research. The findings underscore the significant potential of digital health technologies to
address substance use, particularly in underserved communities. When effectively implemented, mobile health inter-
ventions could play a pivotal role in reducing substance use. However, despite a growing body of evidence, a notable
knowledge gap remains regarding the specific impact of these interventions on LMIC college and university students,
making it challenging to definitively establish their effectiveness. To address this gap, larger-scale randomized studies are
urgently needed to evaluate these interventions’ efficacy in this population.

Overall, the review highlight the potential of digital, web-based, and mobile interventions to reduce alcohol and smoking
behaviors, with their effectiveness varying depending on factors such as participant motivation, cultural context, and
intervention design. They emphasize the wide range of strategies, tools, and designs employed in digital interventions for
substance use. While many of the interventions in the review showed effectiveness or feasibility, the outcomes differed
based on the type of substance, delivery methods, and target populations.
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To reduce substance use in low- and middle-income countries (LMICs), a strategic, multi-faceted approach is essential.
This involves creating supportive environments for digital health technologies, even in resource-limited settings.
Research on substance use reduction should be prioritized, with a focus on disseminating findings widely. Future studies
should target college and university students, using larger, more diverse samples, appropriate follow-up periods, and
replication across different populations to validate the effectiveness of digital health interventions. Additionally,
conducting systematic reviews or meta-analyses will help synthesize existing evidence and improve understanding of
mobile health (mHealth) interventions for substance use reduction in these regions. This comprehensive approach will
contribute to developing sustainable and effective solutions for the unique challenges in LMICs.
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Current Peer Review Status:    

Version 3

Reviewer Report 05 November 2025

https://doi.org/10.5256/f1000research.189275.r423047

© 2025 Sterner G. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Glenn Sterner  
Criminal Justice, University of Kentucky College of Social Work, Lexington, Kentucky, USA 

I would like to commend the authors on an important and relevant topic of research for the field, 
specifically the use of digital technologies to impact substance use behaviors in college aged 
populations in low and middle income countries. 
 
In the introduction, first paragraph, the term psychoactive is introduced; this needs to be refined, 
particularly with regards to the discussion of addiction, dependence and misuse – none of these 
are particularly indicated by the use of the term psychoactive agnostic of use patterns.  Citing 
neuroscience literature here would be helpful. 
 
It is unclear why Ethiopia was called out in paragraph 2 of the introduction.  This should be 
removed. 
 
It is unclear if the studies for inclusion in the review were prevention or substance use reduction 
focused, based on the description in the methodology.  This should be clarified, as there is 
conflicting discussion in this section of the manuscript. 
 
It is unclear the time frame of the inclusion of the studies searched – were these studies for all of 
time?  It becomes critical to understand time frame as the LMIC classification by the world bank 
was only for 2019-2020; if studies included countries that were in that list in a historical context, 
they may not be LMICs in previous classifications.  Thus, there must be alignment with the 
classification of the country as LMIC and the implementation of the intervention within those 
countries to ensure fidelity of the discussion of effectiveness. 
 
The third, fourth, and fifth paragraph of the results section are redundant and should be revised. 
 
Be sure to spell out all acronyms (e.g., AUDIT and ASSESS). 
 
The section “substance use reduction” does not discuss if the interventions lead to substance use 
reduction. 
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The sections “type of digital health technologies” and “Purpose and digital health strategies” are 
redundant and should be combined. 
 
It would be helpful to have a summary table of all of the manuscripts that denotes the 
intervention, technology, sample size, dose, and outcomes for each paper reviewed. 
 
The Discussion is repetitive, and it would be strengthened by revising it to reduce redundancies.
 
Are the rationale for, and objectives of, the Systematic Review clearly stated?
Partly

Are sufficient details of the methods and analysis provided to allow replication by others?
Partly

Is the statistical analysis and its interpretation appropriate?
Yes

Are the conclusions drawn adequately supported by the results presented in the review?
Partly

If this is a Living Systematic Review, is the ‘living’ method appropriate and is the search 
schedule clearly defined and justified? (‘Living Systematic Review’ or a variation of this term 
should be included in the title.)
Not applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Substance use, illicit substance distribution, gambling, human trafficking

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Reviewer Report 28 October 2025

https://doi.org/10.5256/f1000research.189275.r421965

© 2025 Ulfsdotter Gunnarsson K. This is an open access peer review report distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Katarina Ulfsdotter Gunnarsson   
Linköping University, Linköping, Sweden 

I have no further comments.
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Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Public health, digital interventions, health eocnomics

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Version 2

Reviewer Report 27 August 2025

https://doi.org/10.5256/f1000research.184204.r401120

© 2025 Lin C. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Chunqing Lin   
University of California, Los Angeles, CA, USA 

This article reviews current digital interventions to prevent and reduce substance use among 
college students in low- and middle-income countries. The topic is timely and important. I have the 
following comments to improve clarity and rigor:

Please explain the rationale for including non-RCT designs (e.g., qualitative studies, cross-
sectional designs) given the stated objective of exploring effectiveness. Note that 
intervention effectiveness cannot be evaluated in a cross-sectional study.

1. 

The definition of digital intervention is not clear. Was a predefined definition of "digital 
intervention" established prior to the review? The Methods section lists examples (“such as 
mobile apps, web-based interventions, and SMS”), but it is unclear whether other formats, 
such as telehealth services, wearable devices, or other emerging technologies, were 
excluded by design or simply did not emerge from the scoping review.

2. 

Please clarify whether article screening and data extraction were conducted by at least two 
independent reviewers, and whether double data extraction was performed.

3. 

For the included studies, note that Hong Kong and South Korea are not classified as LMICs 
under World Bank criteria. Please clarify why they were included and whether this aligns 
with the stated inclusion criteria.

4. 

In terms of study populations, in the paragraph describing sample sizes, it would be 
informative to clarify whether participants were general college students, those at higher 
risk, or individuals already engaging in substance use. In other words, please define the 
population characteristics more explicitly.

5. 

There is some repetition in the Results section that could be streamlined to improve 
readability.

6. 

A single table summarizing key characteristics of the included studies, such as study design, 
country, study population (with sample size), type of digital health intervention, targeted 
substances, and main outcomes, would greatly enhance clarity and allow readers to 

7. 
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compare studies more easily.
 
Are the rationale for, and objectives of, the Systematic Review clearly stated?
Yes

Are sufficient details of the methods and analysis provided to allow replication by others?
Partly

Is the statistical analysis and its interpretation appropriate?
Not applicable

Are the conclusions drawn adequately supported by the results presented in the review?
Yes

If this is a Living Systematic Review, is the ‘living’ method appropriate and is the search 
schedule clearly defined and justified? (‘Living Systematic Review’ or a variation of this term 
should be included in the title.)
Not applicable

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Substance use, digital health, HIV, behavioral intervention

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 01 Oct 2025
Mistire Teshome Guta 

Point by point response 
First we like to thank the reviewer for his supporting comments and time. 
This article reviews current digital interventions to prevent and reduce substance use 
among college students in low- and middle-income countries. The topic is timely and 
important. I have the following comments to improve clarity and rigor:

Please explain the rationale for including non-RCT designs (e.g., qualitative studies, 
cross-sectional designs) given the stated objective of exploring effectiveness. Note 
that intervention effectiveness cannot be evaluated in a cross-sectional study.

1. 

R_ First of all we like to thank our respected reviewer for his/her important observation. We 
are thinking that the term ‘effectiveness’ is too narrow and didn’t align with our inclusion for 
the scoping review.  So, we primarily aim in the scoping review to map the existing 
literatures in order to identify the key concepts, evidence gaps, types of available research. 
So, critically appraising and synthesizing the evidences for effectiveness is the goal of 
systematic review and meta-analysis.  The effectiveness that we use in the methods section 
was as one of the outcomes that we charted and it wasn’t used as a criterion for the 
inclusion. 
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We believe that the qualitative studies and some cross-sectional studies are very important 
to provide insight to acceptability, feasibility and user perception for the digital intervention. 
So, we revise our objective:  mapping and summarizing existing literature on types of digital 
health technologies used, their intended purposes, and reported outcomes that targeting 
substance use reduction among college students in low- and middle-income countries 
(LMICs).

The definition of digital intervention is not clear. Was a predefined definition of 
"digital intervention" established prior to the review? The Methods section lists 
examples (“such as mobile apps, web-based interventions, and SMS”), but it is unclear 
whether other formats, such as telehealth services, wearable devices, or other 
emerging technologies, were excluded by design or simply did not emerge from the 
scoping review.

1. 

R_ Yes, we adapt the definition from the WHO definition of the digital health intervention: 
‘the digital use, mobile and wireless technology for the achievements of the health 
objectives.’ In our inclusion criteria we list technologies like mobile apps, web-based 
interventions, and SMS but we didn’t excluded emerging technologies like wearable devices. 
Due to the current state on the published literature on our specific topic, we easily get more 
accessible technologies like SMS and web portals.

Please clarify whether article screening and data extraction were conducted by at 
least two independent reviewers, and whether double data extraction was 
performed.

1. 

R_ We would like to apologize for not reporting in the manuscript. In the screening process 
the titles, abstract and full texts were screened by two independent reviewers (MTG and FA) 
and any disagreements resolved through discussion among the reviewers or by consulting 
the third reviewer (KHA). Data extraction was done by two independent reviewers (MTG and 
DA) through using standardized data extraction form. The third reviewer (FA or KHA) were 
involved accordingly.

For the included studies, note that Hong Kong and South Korea are not classified as 
LMICs under World Bank criteria. Please clarify why they were included and whether 
this aligns with the stated inclusion criteria.

1. 

R_  Sorry for our mistake and We remove the two studies from Hong Kong (Chau et al., 
2023; Chau et al., 2024) and the one South Korea (Sharifi et al., 2019) then we run our 
analysis with 8 included studies.

In terms of study populations, in the paragraph describing sample sizes, it would be 
informative to clarify whether participants were general college students, those at 
higher risk, or individuals already engaging in substance use. In other words, please 
define the population characteristics more explicitly.

1. 

R_ We will revise the ‘Characteristics of the studies’ subsection to explicitly grouped the 
participants for each study through clarifying about the general student population , at risk 
students and those participants engaged in the substance use.

There is some repetition in the Results section that could be streamlined to improve 
readability.

1. 

R_ Accepted and done.
A single table summarizing key characteristics of the included studies, such as study 
design, country, study population (with sample size), type of digital health 
intervention, targeted substances, and main outcomes, would greatly enhance clarity 
and allow readers to compare studies more easily.

1. 

 
Page 19 of 25

F1000Research 2025, 14:456 Last updated: 05 NOV 2025



R_ Accepted and done.  

Competing Interests: No competing interest.

Version 1

Reviewer Report 20 June 2025

https://doi.org/10.5256/f1000research.179938.r391262

© 2025 Ulfsdotter Gunnarsson K. This is an open access peer review report distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Katarina Ulfsdotter Gunnarsson   
Linköping University, Linköping, Sweden 

This scoping review investigates the use of digital health technologies to reduce substance use 
among college and university students, particularly in low- and middle-income countries (LMICs). 
The review analyzed 11 studies covering interventions in seven countries. 
 
First, I would like to see a clear definition of substance use already in the abstract stating what you 
include in the term. For example do this involves alcohol? Tobacco? Please also further develop 
this in the introduction. 
 
Additionally, clarify in the abstract that the focus of the scoping review is on LMICs. Currently, it 
may be interpreted as a finding rather than the study's focus. 
 
Make sure the purpose of the study aligns with the method and the rest of the article. Review this 
section. 
 
Could you please state the inclusion and exclusion criteria in the Methods section? For instance, 
how did you handle studies that focused on interventions targeting more than one substance, 
such as physical activity, diet, alcohol, and smoking? The inclusion and exclusion criteria should be 
clearly outlined. Were there any specific criteria for who would deliver the intervention? What 
outcomes did you consider? Did you only include randomised controlled trials? Were there any 
restrictions on the control group? Were there any restrictions on the publication year? 
 
According to the research question, the review aims to explore the effectiveness of reducing 
substance use. Therefore, it's essential to clearly explain why you've included various study 
designs, such as a qualitative study, in the method section. 
 
The fourth paragraph in the Characteristics of the studies repeats the first. Please remove it this. 
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Please consider a table to summaries the characteristics of studies/outcomes dose and duration / 
purpose / substance use reduction and type of digital health technologies. The results are 
presented in several sections, which renders it somewhat challenging to follow each individual 
study. It would be more advantageous to present the studies sequentially. Additionally, 
comprehending the outcomes measured is difficult without knowledge of the study design and 
the objectives of each study. I would recommend creating a table to effectively present the 11 
studies. 
 
In the discussion, you state, “Of the few studies identified, only four focused on LMICs..”. This is 
also an indication that the inclusion criteria need to be clarified. Otherwise, it is difficult to 
understand the purpose of the review. If you didn't include only studies from LMICs, I find it hard 
to believe you found just 11. 
 
The limitation is rather short and I would like to see further discussions on the limitations of the 
review.
 
Are the rationale for, and objectives of, the Systematic Review clearly stated?
Partly

Are sufficient details of the methods and analysis provided to allow replication by others?
No

Is the statistical analysis and its interpretation appropriate?
Not applicable

Are the conclusions drawn adequately supported by the results presented in the review?
Partly

If this is a Living Systematic Review, is the ‘living’ method appropriate and is the search 
schedule clearly defined and justified? (‘Living Systematic Review’ or a variation of this term 
should be included in the title.)
No

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Alcohol, randomised controlled trial, health economic evaluations, systimatic 
reviwes

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to state that I do not consider it to be of an acceptable scientific standard, for 
reasons outlined above.

Author Response 26 Jun 2025
Mistire Teshome Guta 

Point-by-point response to the reviewer (Katarina Ulfsdotter Gunnarsson, Linköping 

 
Page 21 of 25

F1000Research 2025, 14:456 Last updated: 05 NOV 2025



University, Linköping, Sweden) 
Thank you for taking the time to review our scoping review and for providing such support 
and valuable feedback. Below, we have addressed your comments and questions in a point-
by-point response. 
 
1. First, I would like to see a clear definition of substance use already in the abstract stating 
what you include in the term. For example, does this involve alcohol? Tobacco? Please also 
further develop this in the introduction. 
R_ Accepted, and the abstract is updated. Yes our review includes alcohol, marijuana, 
nicotine, and khat. We also include the definition in the Introduction part, paragraph 1: 
 
‘Psychoactive substances, which include compounds that alter mental processes such as 
perception, consciousness, cognition, mood, and emotions, encompass a wide range of 
substances like alcohol, marijuana, nicotine, and khat.’ 
 
2. Additionally, clarify in the abstract that the focus of the scoping review is on LMICs. 
Currently, it may be interpreted as a finding rather than the study's focus. 
R_  Accepted and the abstract is updated accordingly. 
 
‘Psychoactive substances alter perception, mood, cognition, or consciousness and include a wide 
range of compounds such as alcohol, marijuana, nicotine, and khat. Substance use among 
college and university students is associated with significant health issues, academic struggles, 
and premature death. This scoping review examines digital health interventions, including mobile 
and internet platforms, targeting substance use reduction among college students in low- and 
middle-income countries (LMICs). A comprehensive search across databases such as PubMed, 
PsycINFO, Scopus, and Google Scholar identified 11 eligible studies conducted across seven 
countries between 2013 and 2025. These studies focused primarily on alcohol use and included 
digital health tools like instant messaging, Telegram applications, text messaging, and web-
based interventions. The results suggest that digital health technologies can effectively motivate 
college students in LMICs to reduce or abstain from psychoactive substance use. However, there is 
a notable research gap in evaluating the effectiveness and feasibility of these tools, especially 
mobile text messaging, which remains one of the most widely used methods in LMICs. The review 
highlights the need for further research, including systematic reviews and meta-analyses, to 
better understand the impact of digital health interventions on substance use reduction and to 
develop evidence-based programs for behavior change.’ 
 
3. Could you please state the inclusion and exclusion criteria in the Methods section? For 
instance, how did you handle studies that focused on interventions targeting more than 
one substance, such as physical activity, diet, alcohol, and smoking? The inclusion and 
exclusion criteria should be clearly outlined. Were there any specific criteria for who would 
deliver the intervention? What outcomes did you consider? Did you only include randomised 
controlled trials? Were there any restrictions on the control group? Were there any 
restrictions on the publication year? 
R_  the inclusion and exclusion criteria, it is accepted and updated in methods part: 
 
‘The inclusion criteria for this review focused on studies involving higher education students 
(university or college) from low- and middle-income countries (LMICs), as classified by the World 
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Bank for 2019–2020. Eligible studies evaluated digital health technologies—such as mobile apps, 
web-based interventions, and SMS—designed to reduce substance use, including alcohol, 
tobacco, marijuana, and khat. Studies needed to report outcomes related to substance use 
prevention, harm reduction, or cessation within LMIC contexts. All study designs were considered, 
including quantitative, qualitative, mixed methods, randomized controlled trials (RCTs), quasi-
experimental, and observational studies. Only original studies published up to March 2025 were 
included, with no restriction on the earliest year of publication. 
Exclusion criteria ruled out studies conducted in high-income countries or those not focused on 
LMIC students. Studies using solely non-digital interventions, such as face-to-face counseling or 
paper-based methods, were excluded. Also excluded were studies that did not report substance 
use-related outcomes—for instance, those focused only on physical activity or diet. Non-peer-
reviewed literature, including protocols, editorials, commentaries, conference abstracts (unless 
full data were provided), and systematic reviews, were not considered, although their references 
were screened for potential inclusion. Multi-component interventions were included only if the 
digital health component’s effect could be isolated or was clearly the primary focus of the study.’

Interventions Targeting Multiple Behaviors: Studies were included if they measured 
substance use outcomes, even if they also addressed other behaviors (e.g., physical activity 
+ alcohol use). 

○

Intervention Deliverers: No restrictions were placed on who delivered the intervention (e.g., 
researchers, healthcare providers, automated systems). 

○

Control Groups: No restrictions were applied (e.g., no intervention, active control, or 
waitlist). 

○

Outcomes Considered: Any substance use-related outcome (e.g., reduction in 
frequency/quantity, abstinence, behavioral change). 

○

Rationale for Inclusivity: Since this was a scoping review, the goal was to map all available 
evidence, so no studies were excluded based on quality (though quality was assessed using 
JBI tools). 

○

 
4. According to the research question, the review aims to explore the effectiveness of 
reducing substance use. Therefore, it's essential to clearly explain why you've included 
various study designs, such as a qualitative study, in the method section. 
R_  The research question was developed to explore the effectiveness of digital health 
technologies for substance use reduction among higher education students in LMICs, 
examining the technologies used, their key features, and their outcomes. Recognizing that 
"effectiveness" encompasses both quantitative outcomes and implementation factors, we 
intentionally included diverse study designs (RCTs, quasi-experimental, qualitative, and 
mixed-methods studies) in our review. This approach allowed us to: (1) capture quantitative 
evidence of behavior change while also understanding contextual factors through 
qualitative insights; (2) address evidence gaps in LMICs where rigorous experimental 
studies may be limited; and (3) comply with scoping review methodology that emphasizes 
comprehensive evidence mapping over restrictive design criteria. By incorporating multiple 
study types, we gained a more complete understanding of how these interventions work in 
real-world settings, including user engagement, cultural adaptation, and barriers to 
implementation - all critical components for assessing true effectiveness in the target 
population. 
 
5. The fourth paragraph in the Characteristics of the studies repeats the first. Please remove 
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it this. 
R_ accepted and paragraph one is updated according to your comment. 
‘The review identified 11 original, peer-reviewed studies (published between 2015 and 2025) 
examining digital health interventions for substance use reduction in LMICs. Publication trends 
revealed a gradual increase in research interest, with five studies (45.5%) published in the last five 
years (2020–2025). The year 2019 had the highest number of publications (n = 3, 27.3%), followed 
by 2018, 2023, and 2024 (two studies each, 18% per year), while 2015 and 2020 contributed one 
study each. Despite this growth, the limited total number of studies highlights a significant 
research gap in LMICs. The earliest eligible study dated back to 2015  (43), the earliest eligible 
study dated back to 2015  (44, 45), 2019 (41, 46, 47), 2020 (48), 2023 (42, 49) and 2024 (50, 51) 
(Figure 2). ’ 
 
6. Please consider a table to summaries the characteristics of studies/outcomes dose and 
duration / purpose / substance use reduction and type of digital health technologies. The 
results are presented in several sections, which renders it somewhat challenging to follow 
each individual study. It would be more advantageous to present the studies sequentially. 
Additionally, comprehending the outcomes measured is difficult without knowledge of the 
study design and the objectives of each study. I would recommend creating a table to 
effectively present the 11 studies. 
R_ Would you mind checking Table 1 at https://doi.org/10.6084/m9.figshare.28677836 ? It 
summarizes all of your concerns clearly. 
 
7. In the discussion, you state, “Of the few studies identified, only four focused on LMICs..”. 
This is also an indication that the inclusion criteria need to be clarified. Otherwise, it is 
difficult to understand the purpose of the review. If you didn't include only studies from 
LMICs, I find it hard to believe you found just 11. 
 
R_Please consider it as a type error. We correct it like: 
 
‘The findings reveal a notable lack of peer-reviewed articles on this topic, especially from 2020 to 
2025, with only five studies identified and none from Africa, underscoring a critical research gap.’ 
 
8. The limitation is rather short and I would like to see further discussions on the limitations 
of the review.R_ accepted and updated accordingly. 
‘Strengths and Limitations   
This scoping review provides a valuable synthesis of digital health interventions for substance use 
reduction among university students in LMICs, employing a rigorous methodology guided by 
PRISMA-ScR standards. Its key strengths include a comprehensive search strategy across multiple 
databases, clearly defined inclusion criteria, and a focus on an under-researched population in 
global health. However, several important limitations must be acknowledged. The review was 
restricted to English-language publications, potentially excluding relevant studies in other 
languages and introducing geographic bias, as evidenced by the predominance of studies from 
Brazil and absence of research from Africa. The included studies exhibited significant 
heterogeneity in design, interventions, and outcome measures, which, while providing breadth of 
understanding, limited direct comparisons of effectiveness. Most concerning is the paucity of 
studies (only 11 over a decade) meeting inclusion criteria, suggesting either limited primary 
research in LMICs or publication bias favoring high-income country research.   
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Methodological challenges were apparent across studies, including short follow-up periods 
(typically ≤6 months), high attrition rates, and reliance on self-reported data, all of which 
constrain conclusions about long-term effectiveness. The predominance of alcohol-focused 
interventions (7 of 11 studies) leaves other substance use behaviors underexplored. 
Technological barriers were rarely addressed, despite varying internet access across LMICs 
potentially limiting intervention reach. While maintaining broad inclusion criteria aligned 
with scoping review methodology, the incorporation of studies with varying quality levels 
may affect overall findings' robustness.   
These limitations highlight critical gaps for future research, including the need for culturally 
adapted interventions in underrepresented regions, longer-term evaluations incorporating 
objective measures, and studies examining implementation barriers in low-resource settings. 
Addressing these challenges will be essential for developing effective, scalable digital solutions to 
reduce substance use in LMIC university populations.  ’  

Competing Interests: The authors declare that as we don't have any competing interest 
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