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ABSTRACT

Background: Despite the high burden of alcohol use and alcohol use disorders (AUDs) in low-and-middle-income countries (LMICs),
access to health care is poor. Digital interventions (DIs) have recently emerged as promising avenues for addressing substance use.
Such interventions could potentially address barriers to help-seeking in LMICs, such as travel costs, shortage of professionals, stigma,
etc. Aim: To synthesize evidence on the effectiveness and implementation of DIs for AUDs in LMICs. Methods: The systematic review
had a comprehensive search strategy that combined search terms for DIs (e.g. SMS, eHealth), alcohol use (e.g. hazardous drinking) and
LMICs (e.g. India). Studies presenting primary data that reported effectiveness (e.g. relapse) and/or implementation or intervention-
related outcomes (e.g. feasibility) of DIs for AUDs in LMICs were eligible. Three databases (EMBASE, MEDLINE and PsycINFO) were
searched from their inception till June 2023. Data was extracted in relevant categories and analysed. Results: Twenty-one reports from
19 studies were included. Types of DIs ranged from standalone mobile applications and web portals to human-delivered interventions
via digital platforms. 12 studies reported positive or partially positive alcohol use outcomes (e.g. number of drinking days, abstinence).
DIs with human involvement were found to be more effective than standalone DIs. Additionally, high levels of acceptability, feasibility
and satisfaction were reported across interventions. Conclusion: DIs are acceptable and feasible in LMICs and broadly effective in
improving alcohol use outcomes. Firm conclusions could not be drawn because of methodological issues such as small sample sizes,
short follow-up periods and limited generalisability. Adequate investment, improved research methodology and increased focus on
implementation outcomes are required for determining the role that DIs can play in addressing AUDs in LMICs.
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INTRODUCTION

Alcohol use disorders (AUDs) are the most prevalent of all

A digital intervention (DI) is defined as a ‘discrete functionality
of the digital technology to achieve health sector objectives’ [5].

substance use disorders (SUDs), with approximately 100 million
cases globally in 2016 [1]. Low-and-middle-income countries
(LMICs) account for more than 85% of alcohol-related deaths
globally [2]. In 2018, Russia, Ukraine, Belarus, Lesotho and
Burundi were amongst the countries with the highest alcohol-
attributable disability-adjusted life years (DALYs) per 100000
people [1]. However, only a minority across LMICs have access
to adequate treatment for AUDs; for example, the treatment gap
is as high as 80-90% in countries such as Mexico and Turkey
[3]. This is due to workforce shortages, overburdened health
systems [4], limited access to evidence-based treatments, minimal
help-seeking because of stigma, poor policy implementation
and inadequate political support [3]. Given the increasing and
widespread availability of alcohol, it is imperative to use public
health interventions to address the harmful consumption of
alcohol [2].

DIs have recently emerged as promising avenues for addressing
a variety of health issues [e.g. cardiovascular disease, human
immunodeficiency virus (HIV)] [6, 7], including mental health
problems and SUDs [8-11]. DIs can be instrumental in addressing
the treatment gap for AUDs in LMICs by reaching remote popula-
tions thatlack access to clinical services, connecting people across
borders for support, and, in turn, empowering them to seek help
[3].

In high-income countries (HICs), alcohol-focused reviews of
DIs have found stronger evidence compared to the broader evi-
dence for SUDs [12, 13]. A majority of remotely delivered alcohol
interventions showed encouraging results for improving alcohol
use outcomes [14], and a Cochrane review on community-based
personalized DIs found moderate quality evidence that DIs are
potentially better than minimal or no intervention for reducing
hazardous alcohol consumption [15].
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In 2019, the World Health Organization (WHO) urged stake-
holders to generate meaningful evidence for the effectiveness and
usability of digital technologies in order to ensure that investment
in them does not divert limited resources from non-DIs [16]. This
is especially relevant for LMICs that have scarce resources but
also rapid access to technological advancements. As of 2022, the
percentage of the population with mobile phone subscriptions
in low-income, lower-middle-income and upper-middle-income
countries was 49%, 65% and 76%, respectively [17]. Moreover, for
the first time, 50% of the population in LMICs had access to mobile
internet in 2021 [18]. Despite this rapid growth, there is a large
discrepancy in the state of digital health in LMICs compared to
HICs. DIs in LMICs can look very different from those in HICs and
may have to rely on relatively low-end technology. Despite that,
most DIs are not tailored to local contexts but simply imported
from the West [19].

A broad systematic review on the effectiveness of digital psy-
chological interventions for mental health problems in LMICs
suggested that future research should evaluate the evidence for
DIs related to specific mental health problems in order to draw
meaningful conclusions for future research [20]. However, there
have been no dedicated attempts to systematically synthesize
evidence on DIs for AUDs in LMICs. The existing reviews have
narrowly focused on a single type of DI (telehealth interventions
for SUDs in LMICs) [21] or examined DIs as a subset of other inter-
ventions [DIs as a subset of brief interventions (BIs) addressing
AUDs] [22].

Therefore, our comprehensive systematic review aims to plug
that gap by summarizing the current state of evidence on DIs
for risky alcohol use and AUDs in LMICs. More specifically, our
objectives are to (i) examine and synthesize the effectiveness of
DIs in preventing and treating risky alcohol use and AUDs, (ii)
describe the content, design and delivery of the interventions in
terms of core components and implementation processes (e.g.
fidelity, uptake, adherence, etc.) and (iii) synthesize information
about the acceptability and feasibility of various DIs in their
respective contexts.

MATERIALS & METHODS

Our review complies with the Preferred Reporting Items for
Systematic Review and Meta-analysis (PRISMA) guidelines
(Appendix 1). The protocol for our review was originally registered
a priori on PROSPERO on 26 June 2023 (registration number
CRD42023439120) with an amendment on 19 July 2023 to correct
a typing error.

Design
Systematic review.

Eligibility criteria
Studies that involved participants with hazardous, risky, harm-
ful or dependent drinking behaviours or AUDs with or without
coexisting physical or mental health conditions were included,
irrespective of age and gender. The type of alcohol use must
be defined either clinically using diagnostic manuals like the
Diagnostic and Statistical Manual of Mental Disorders (DSM) or
International Classification of Diseases (ICD) or through stan-
dardized screening or diagnostic tools.

DI was defined as the use of any digital technology with the
stated aim of addressing alcohol use/disorder. This could be stan-
dalone i.e. not require human involvement (e.g. text messages,

smartphone applications), directly delivered to the potential ben-
eficiaries (individual/group), or be delivered by humans using
technology (e.g. telehealth services).

DIs as universal interventions aimed at primary prevention
in the general population were excluded. Health systems inter-
ventions (e.g. medical records digitization) and interventions that
involved no end-user interaction with the technology (e.g. cash
transfers) were excluded.

If the DI was not directly aimed at changing alcohol use but the
study measured alcohol use outcomes, it was excluded. Studies
where digital tools are used only for measurement, screening or
follow-up and not as interventions were also excluded. Finally,
studies solely exploring delivery agents’ experiences of delivering
DIs were also excluded.

For effectiveness studies, eligible comparators were people who
did not receive any intervention (inactive control) or those who
received any other intervention (active control), whether digital
or non-digital (psychological, pharmacological).

Studies were included if they reported (i) outcomes related
to alcohol use (e.g. frequency, severity, quantity of alcohol use,
abstinence, remission, relapse, recovery) measured using vali-
dated measures, (ii) implementation outcomes related to the
intervention included uptake, acceptability, feasibility, safety, user
engagement, etc., and (iii) outcomes secondarily related to alco-
hol use/disorders (violence, accidents, adverse events like suicide
attempts and hospitalization due to alcohol-related reasons).

Both quantitative and qualitative studies presenting primary
data, including experimental studies (e.g. individual RCTs, cluster
randomized trials, pragmatic trial), quasi-experimental studies
(e.g. controlled before and after designs and interrupted time
series design), and non-experimental studies (e.g. cohort studies,
repeat cross-sectional studies, single group pre-post-test, post-
programme and qualitative studies) were included.

Secondary analyses, reviews, meta-analyses, commentaries,
opinion pieces and case series were excluded.

LMICs were defined based on the World Bank categorization
(2021), and studies conducted across multiple countries were
included if they reported segregated outcomes for one or more
LMICs.

We had no restrictions on the year of publication and excluded
grey literature.

Procedures

The search strategy (Appendix 2) was divided into three ‘search
concepts’ — digital/technology-based interventions (e.g. mHealth,
telemedicine), alcohol use/disorder(s) [e.g. alcoholism, binge
drinking (BD)] and LMICs (e.g. Afghanistan, Brazil, developing
economy).

We used OVID to search EMBASE, MEDLINE and PsycINFO from
each database’s respective dates of establishment [23] till 22 June
2023.

Finally, citation chaining was conducted using Google Scholar
[24] for backward and forward citation searching (Backward
searching refers to looking at bibliographies of reports and
identifying any relevant articles cited by them. Forward searching
involves looking at which papers have subsequently cited the
report of interest [24]) using each record included in the review.

Search results were imported into Rayyan, a web tool used for
collaborative screening and selection [25]. Deduplication using
Rayyan was subsequently supplemented through manual dedu-
plication by the primary reviewer (PK). 10% of the titles and
abstracts were screened independently by two reviewers (PK, HY)
and the rest were screened by only the PK. For the double-screened
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titles and abstracts, any disagreements were resolved through
discussion or through consultation with a third reviewer (JJ). The
next step was full-text screening by both reviewers (PK, HY),
with disagreements being resolved through discussion or through
consultation with a third reviewer (JJ). Concordance scores were
calculated for both screening stages by dividing the number of
agreements by the total number of records screened by both
reviewers.

Data was extracted in the following categories using an elec-
tronic data extraction sheet: background (e.g. country), popula-
tion characteristics (e.g. age), study characteristics (e.g. sample
size), intervention and control characteristics (e.g. content), out-
come characteristics for effectiveness (e.g. severity) and interven-
tions (e.g. fidelity). The cross-check method [24] was employed
wherein the PK extracted the data, and the second reviewer (HY)
double-checked it for any errors or missing information.

Quality appraisal

The quality and risk of bias of each eligible study were assessed
by two reviewers using the relevant Joanna Briggs Institute (JBI)
critical appraisal tool [26-28]. The Mixed Methods Appraisal Tool
(MMAT) was used for mixed-methods studies [29]. An overall
quality appraisal score for each study was provided as a measure
of the quality. This was calculated by assigning numerical values
to the answers for each question (Yes=1; No=0; Unclear=no
score) and adding the values to arrive at a score that was divided
by the total number of questions. This was converted into a
percentage such that <49% was high, 50-69% was moderate and
above 70% indicated a low risk of bias [30]. Disagreements were
resolved through discussion to arrive at consensus ratings for
each question.

Data synthesis

Given the heterogeneity in study designs, outcomes and inter-
ventions, a narrative synthesis approach was used to analyse
the data, following the guidance by Popay et al. (2006) [31]. A
preliminary synthesis identified patterns in the size and direction
of effects and implementation outcomes. This involved organizing
data using textual descriptions and tables and grouping it in
various clusters by the type of intervention, effectiveness, risk of
bias, etc. Heterogeneity between studies was explored through
conceptual models and qualitative descriptions to investigate
the characteristics of studies and interventions that contributed
to various outcomes. The final data groupings were determined
based on this and findings were presented as tables consisting of
characteristics of studies and interventions, along with outcomes.
These were supplemented by qualitative descriptions exploring
relationships across tables to provide a comprehensive synthesis
of the findings.

RESULTS
Search results (Fig. 1)

A total of 9977 articles were identified through the database
search, and after deduplication, 8189 records were screened. Of
these, 78 reports were eligible for full-text screening. There was
98.8% concordance for the 10% of articles that were screened
by both reviewers. After full-text screening, 19 reports met the
eligibility criteria for inclusion in the review. There was 82.1% con-
cordance between the two screeners for the full-text screening.
Citation chaining yielded two additional reports [32, 33], and a
total of 21 reports were included in the review.

Khatoreetal. | 3

Risk of bias

Most studies (n=11) had a moderate risk of bias [32-42], out of
which eight were RCTs and one each was mixed-methods, quasi-
experimental and qualitative. All studies with a high risk of bias
(n=4) [43-46] were RCTs. Finally, the six studies with a low risk of
bias comprised three RCTs [47-49] and three quasi-experimental
studies [50-52]. Each study’s score and appraisal are included in
Table 1.

Study characteristics

Table 2 summarizes study characteristics and effectiveness
outcomes for all experimental and quasi-experimental studies.
All, except one (qualitative), studies were either experimental or
quasi-experimental in design [42]. Out of all the RCTs (n=15),
three were pilot [32, 44, 47] and three were pragmatic [45, 48,
49] trials. Additionally, the sole mixed-methods study [40] and
two [50-52] out of four [41, 51] quasi-experimental studies
were pilot studies. The ‘Pesquisa Universitdria sobre Bebidas’
(PUB) (Undergraduate Alcohol Research) website intervention
was evaluated in two reports, first in its entirety [48] and then
component-wise [49]. Moreover, two reports used data from the
‘Balada com Ciéncia’ Portal Survey Study in Brazil [35, 38]. The
WHO Alcohol e-Health portal intervention was evaluated in one
pilot study from Brazil [52] and a multi-country RCT [37]. Nine
studies each belonged to upper-middle [35, 36, 38, 39, 44, 46, 48,
49, 52] and lower-middle [33, 40-43, 45, 47, 50, 51] countrie,s, and
one study included countries from both settings [37]. Only two
studies were set in low-income countries [32, 34].

The qualitative study (based in India) targeted ‘unhealthy alco-
hol use’ [42] in people with HIV and recruited adults from a gov-
ernment tertiary care hospital. It used in-depth interviews (IDIs)
and focus-group discussions (FGDs) to assess the acceptability,
adaptability and feasibility of a computer-based BI delivered by a
virtual counsellor (VC) through a software platform. The IDIs had
10 participants (10% female) and FGDs consisted of healthcare
providers (three females, six males), research counsellors (12
females, one male) and alcoholics anonymous group members
(n=12 males).

Intervention content

Table 3 includes details of intervention content and related
outcomes. Web-based personalized normative feedback (PNF)
interventions broadly consisted of four components across
studies. First, personalized feedback on participants’ alcohol
consumption levels based on Alcohol Use Disorders Identification
Test (AUDIT) scores, drinking frequency, etc. Second, normative
comparisons i.e. examining the participants’ consumption levels
against other people of similar demographics. Third, personalized
estimates of expenditure on alcohol consumption, and fourth,
information on consequences of drinking and guidance to cope
with relapse or reduce consumption. Interventions that solely
provided personalized feedback were more interactive and
involved goal-setting, documentation and automated personal-
ized feedback to achieve goals. One of the interventions [40] also
incorporated goal-setting along with personalized and normative
feedback.

Content specifications of digitally-delivered motivational
interview (MI) were provided only in two studies [43, 46]. They
both shared features of reflection, awareness and empathy to
promote behaviour change. Apart from MI, studies used Bis, which
included digitally-delivered cognitive behavioural therapy (CBT)
[32,33,42] and short message service (SMS)-based motivation and
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Figure 1: Prisma flow diagram
feedback [34, 39, 45, 47]. CBT across studies shared features of Effectiveness

psychoeducation, problem-solving, promotion of self-efficacy
and cognitive restructuring. SMS-based motivation included
affirmations and reinforcement of alcohol-related goals and
harms.

Interventions with positive outcomes most commonly pertained
to a reduction in AUDIT scores, number of drinking days and
unhealthy alcohol consumption, along with an increase in
abstinence. WHO’s Alcohol e-Health programme was found
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Reference Study design

Percentage (score) Risk of bias assessment

Andrade et al. (2016) [52] Quasi-experimental

Baldin et al. (2018) [35] RCT
Bedendo et al. (2019) [48] RCT
Bedendo et al. (2020) [49] RCT
Christoff (2015) [46] RCT

Garg et al. (2022) [41]
Ghosh et al. (2022) [40]

Quasi-experimental
Mixed-methods

Go et al. (2020) [33] RCT
Hahn et al. (2023) [34] RCT
Harder et al. (2020) [43] RCT
Ismayilova et al. (2018) [44] RCT
Kane et al. (2022) [32] RCT
Louwagie et al. (2022) [39] RCT
Nadkarni et al. (2022) [47] RCT
Nattala et al. (2018) [51] Quasi-experimental
Sanchez et al. (2018) [38] RCT
Schaub et al. (2021) [37] RCT
Sharma et al. (2023) [50] Quasi-experimental
Signor et al. (2013) [36] RCT
Staton et al. (2022) [45] RCT

Suryavanshi et al. (2022) [42] Qualitative

33.33% Low
69.23% Moderate
84.61% Low
92.30% Low
46.15% High
66.66% Moderate
57.14% Moderate
69.23% Moderate
53.84% Moderate
38.46% High
38.46% High
61.53% Moderate
69.23% Moderate
84.61% Low
77.77% Low
61.53% Moderate
53.84% Moderate
77.77% Low
61.53% Moderate
30.76% High
50% Moderate

effective in both its Brazilian pilot (significant [P=0.02] reduction
in alcohol consumption compared to baseline: 44% [hazardous
users (HHU)] and 58% [Suggestive of dependence users (SDU)])
[52] and updated multi-country version (mean(SD) decrease in
AUDIT score for DI group [7.4 (7.8)] compared to the control group
[3.2 (7.1)]) [37]. However, other versions of the web-based PNF
either did not significantly improve alcohol outcomes [35, 38, 40]
or were only partially effective [48]. For instance, the PUB was
initially effective in reducing alcohol consumption (odds ratio
(OR)=0.60[0.45-0.80] P < 0.001), but the effect was attenuated due
to attrition at follow-up [48]. Notably, a component evaluation of
PUB revealed thatindividual components like normative feedback
only (NFO) and consequences feedback only (CFO) in isolation
were more effective than the full PNF in decreasing AUDIT scores
(‘NFO’ at 1 month [b=-0.23, 95% confidence interval (CI) = —0.46;
—0.002] [P=0.048]; ‘CFO’ at 3 months [b=0.33, 95% CI=-0.62;
—0.03] [P=0.03]) and drinking frequency at 3 months (‘NFO"
adjusted OR (aOR)=0.66 [0.45-0.95] P=0.03; ‘CFO’: aOR=0.69
[0.48-0.99]; P=0.045) [49].

MI was assessed in three studies, and one of them found
significant differences between intervention and control groups
(OR=1.7 [1.0-2.7]; P=0.01) in alcohol consumption, abstinence
and relapse in favour of the intervention [36]. However, results
from the other studies were mixed. A phone-based MI interven-
tion in Kenya was found superior to waitlist controls (adjusted
mean difference (CI): 2.88[2.11-3.66] P < 0.005 (intention-to-treat);
3.60 [2.82-4.38] (follow-up)) but showed no difference when com-
pared to in-person MI [43]. A broader study with the aim of reduc-
ing several types of substance use found that while MI reduced
alcohol-specific scores, there was no significant overall between-
group difference in Alcohol, Smoking and Substance Involvement
Screening Test (ASSIST) scores [46].

Three studies used Bis, including digitally-delivered CBT, skill-
building and behaviour change [32, 33, 42]. Even though only
two tested for effectiveness, the results were overwhelmingly
positive in improving several outcomes, including AUDIT scores
(=3.2 points [—6.2 to —0.1]) [32], alcohol consumption, number of

drinking and heavy drinking days and abstinence [32, 33]. Addi-
tionally, an innovative multimedia-based behaviour-change inter-
vention based on developing self-efficacy and fostering family
support significantly reduced BD in adolescents compared to
usual care (OR =0.18; P=0.023) [44]. However, it must be noted that
this was a pilot study, and these results were based on a small
sample (N=181).

SMS-based motivation and feedback were used in four studies
[34,39, 45, 47] but its effectiveness was assessed in three. The only
study that found significant proof of effectiveness used SMS and
phone-call-based boosters to supplement a larger intervention
[34]. It found that mean AUDIT-C scores and number of drinking
days (NDDs) were significantly lower in the live-call [AUDIT-C:
2.3 (P <0.001); NDDs: 4.4 (P=0.002) and technology [AUDIT-C: 2.2
(P <0.001); NDDs: 4.3 (P=0.003)] arms compared to control arm
[34]. Both Nadkarni et al. [47] and Louwagie et al. [39] did not find
significant differences in intervention and control groups. The
former delivered a BI using SMS and interactive voice response
(IVR) calls, but it was a pilot RCT and, therefore, was not powered
to detect effectiveness. The latter used SMS follow-ups as rein-
forcement for in-person MI, which implies that the results are not
solely reliant on the digital component.

In India, an online telepsychiatry platform drastically reduced
the mean AUDIT scores (baseline=21.50 [2.35] versus 3-month
follow-up=9.83 [4.17]). However, only six people’s follow-up data
was provided and this sample size was too small to draw con-
clusions [41]. Additionally, a mobile application based on knowl-
edge dissemination and relapse prevention was not significantly
different compared to usual treatment [50], but the latter was a
pilot study, and it found a decrease in number of drinking days
within both intervention and control groups in three months,
compared to baseline (values not reported in the study). Finally, a
cue-exposure intervention involving videos based on participants’
real lives was found effective in reducing the mean quantity
of alcohol consumption per day (DI=25.73 [35.70]; TAU =107.45
[76.10]; P < 0.0001) and delaying it for longer as compared to usual
treatment [51].
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Implementation outcomes

The main implementation outcomes were feasibility [40, 42, 45,
47], acceptability (40,42, 45,47, 50, 52], engagement [44, 50], adher-
ence [34, 37, 52], fidelity [52, 58], satisfaction [37, 41], appropriate-
ness [40-42], adverse effects [37] and usability [50]. Their measure-
ment and conceptualisation varied across studies. Overall, inter-
ventions reported high acceptability, feasibility, satisfaction and
appropriateness. Fidelity was measured in terms of SMS delivery
in both Staton et al. [45] and Louwagie et al. [39], with moderate
to low results. Engagement was tested for the Kazakhstani Fam-
ily Together (KFT) intervention [44] and ‘Quest’ application [S0]
using focus-group interviews and application engagement days,
respectively. While participants found KFT’s computerized format
engaging, engagement with Quest decreased over time. Adher-
ence was measured in terms of percentage of the intervention
completed for Hahn et al. [34] and Schaub et al. [37] (scheduled
booster calls and diary entries, respectively) and dropout rate for
Andradeetal. [52]. Schaub etal. [37] and Andrade et al. [S2] reported
low adherence, while Hahn et al. [34] had mixed results such that
the live-call arm had high adherence and the technology arm had
low adherence.

DISCUSSION

This is the first systematic review to summarize the evidence on
DIs for alcohol use and AUDs in LMICs in terms of their character-
istics, content, effectiveness and implementation outcomes. Sev-
eral DIs were identified, ranging from simple digitally-delivered
BIs, MI or counselling to more advanced websites, mobile applica-
tions and multimedia-based interventions.

Previous research in HICs reported high acceptability of
mHealth [53] and technology-assisted interventions [54], but
there was insufficient evidence about feasibility and other
implementation outcomes. Most interventions in our review
reported high acceptability but also provided evidence of high
feasibility. Bonfiglio et al. [55] and Holmes et al. [54] both found
low or mixed effectiveness of DIs for substance use in HICs, given
the weak quality of studies and lack of adequate comparisons.
Similarly, we found mixed results for effectiveness, such that
positive and partially positive results outnumbered the negative,
but study designs and quality did not allow for robust conclusions
to be drawn. A previous review on the effectiveness of computer-
delivered interventions (CDIs) for reducing alcohol consumption
in HICs [12] found small but significant improvements in alcohol
use outcomes but reported larger effects when personal contact
was provided along with the CDI. This was observed in our review
as well, wherein interventions with a component of human-
involvement as part of the DI showed more positive effectiveness
outcomes as compared to standalone interventions like websites
and mobile applications. In fact, one of the studies delivered a BI
using a VC and a majority of participants felt that a combination
of human and virtual counselling would have been preferable
over virtual counselling alone. Finally, a Cochrane review on
personalized DIs in HICs found almost no evidence of a difference
in effectiveness between digital and face-to-face interventions
for reducing harmful alcohol consumption [15]. While very
few reports made that comparison in the present review, no
significant differences were found between digital and face-to-
face BI [47] and MI (mobile-based) [43], which could imply that DIs
could be potential replacements for in-person treatment without
compromising on quality. However, this was based on short-term
assessments and more evidence is required for establishing the
comparative effectiveness of DIs against non-digital treatment.

Our review had several limitations. It did not use the quality
appraisal of studies to dictate their eligibility for inclusion in the
review or their subsequent analysis. Additionally, scoring of the
quality appraisal was not weighted, i.e. the scores were not based
on the relative importance of each question in terms of study
design. Due to time constraints, double data extraction and hand-
searching were not conducted. However, the cross-check method
and citation-chaining were employed, respectively. Moreover, the
search was limited to three databases and the strategy did not
seek non-English studies and grey literature. While our search
found that much of the literature on DIs is predominantly in
English, our search strategy was not designed toidentify academic
literature in other languages, such as Portuguese and Spanish,
which are prevalent in LMICs. Additionally, the exclusion of grey
literature may have led to the omission of relevant unpublished
or less accessible studies. In terms of the synthesis, no common
rubric was established to compare effectiveness outcomes, the
groupings that we prioritized were subjective to some extent,
a theory of change for the interventions was not developed,
heterogeneity was not explored statistically, and the robustness
of the synthesis itself was not assessed. Studies included in the
review also had several limitations, like small sample sizes [39,
40, 47, 51, 52], high attrition [36, 38, 48, 49] and reliance on
self-report (which increased the risk of social desirability bias).
Another limitation of effectiveness studies was the short dura-
tion of follow-up periods, wherein most studies had a maximum
follow-up of either three or six months. Additionally, there was
no standardization of intervention characteristics (For instance,
there were three studies assessing the effectiveness of digitally
delivered MI, but one of them did not specify the content [36] and
the other two differed in their approaches [43, 46]. In turn, even
for studies that supposedly implemented the same intervention,
comparisons were difficult since even a few differing components
could impact the outcomes) and definitions and measurement
of outcomes. For instance, the cut-off AUDIT score for harmful
drinking differed across studies [35, 48].

The generalisability of our findings could be limited by a few
factors. First, the under-representation of women was true in most
included studies, such that some had no women at all [45, 50, 51].
This could potentially be attributed to lower consumption rates
in some cases, but it could also be a product of under-reporting,
stigmatization and barriers to help-seeking [56]. Second, samples
recruited from, for instance, queues to enter nightclubs [35, 38]
or by offering internships to college students [48, 49] were prone
to selection bias. Third, amongst studies with positive results,
several were based on individuals either with HIV [32-34] or at risk
for it [44], and others varied in terms of the intensity of alcohol
use they were assessing. For instance, while some populations
were seeking help from a telephone service [36] or a website
[52], others had recommended inpatient care [51]. Therefore, the
delivery settings and conditions of interest differed significantly,
and there is not enough positive evidence for generalization to
any particular population except for those affected by HIV. Finally,
our findings have limited generalisability in low-income countries
since only two studies were identified from there.

Despite these limitations, our review followed PRISMA guide-
lines, had a clear scope and predefined eligibility criteria, and is
reproducible because of its protocol-driven approach. We used
several past reviews to construct a comprehensive search strategy,
conducted double-screening and double-quality appraisal and
performed backwards and forward searching. This enabled the
identification of a significant amount of LMIC-specific research
that was not included in any previous evidence synthesis efforts
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on DIs for substance use. Finally, a risk of bias assessment was
conducted to account for methodological and reporting bias in
studies.

There are several implications of our review. Future research
on DIs needs to focus on improving follow-up, investigating the
factors contributing to high attrition rates and evaluating out-
comes over a longer time period. Given the weak evidence in
favour of standalone DIs, further research on their effectiveness
is imperative because the development of websites and mobile
applications requires considerable resources. Previous research
on DIs for substance uses emphasized the need to focus on
implementation processes and address contextual factors [55].
However, several studies in the present review did not evaluate
implementation outcomes. Out of the ones that did, there were
methodological inconsistencies and errors that hindered analysis
[37], use of non-standardized measures [36] and very small and
non-representative samples [42]. Therefore, implementation out-
comes must be prioritized in subsequent research. Additionally,
further research is required to determine the association between
Dl-effectiveness and intrinsic characteristics of participants, such
as motivation levels—as assessed by Bedendo et al. [48]. Clinically,
there has been an emphasis in past research to move away from
tertiary care for alcohol use [3, 22]. According to existing research,
interventions for AUDs can be incorporated into primary care to
promote effective use of scarce healthcare resources, and this can
be supplemented with policy efforts to move towards a stepped-
care approach in healthcare provision for AUDs [57]. Addition-
ally, some studies in our review mentioned resource limitations
and funding constraints. For instance, the features included in a
mobile application had to be limited [50], and one of the trials
could not be fully powered because funding constraints led to
the recruitment getting suspended early [39]. This highlights the
need for policy changes to increase investment in research and
development of digital health technologies.

These findings only outline some of the challenges to the
implementation and sustainability of DIs in LMICs. Other studies
have identified additional barriers, primarily technological and
infrastructural limitations such as unaffordability of digital
tools (e.g. computers, mobile phones), unreliable internet and
electricity access and challenges with system usability, including
lack of knowledge and inadequate training [58, 59]. Linguistic
and cultural factors, such as beliefs and attitudes, perceptions
of technology and digital divides amongst various sections
of society, can also pose barriers to adoption [59]. Despite
these obstacles, the current research reflects a push towards
the strategic implementation and scaling up of DIs globally.
Some key enablers for effective implementation of eHealth
interventions in LMICs (particularly Asia and Africa) include
compatibility of the interventions with the needs and priorities
of local populations, strong government involvement and local
ownership, alignment with national health system strategies,
and collaboration across public, private and non-profit sectors
[60]. The WHO’s ‘Global Strategy on Digital Health 2020-25
outlined a detailed action plan to implement digital technologies
globally to build sustainable and cost-effective digital health
ecosystems that promote digitalization of the health sector and
promote healthier populations [61]. This framework can serve as a
guide for effective implementation and adoption of DIs in LMICs,
ensuring alignment with and consideration of local and global
priorities.

Research from LMICs has rarely featured in past evidence
synthesis efforts on DIs, and this was the first review to
focus solely on alcohol use in LMICs. While the evidence for
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effectiveness of DIs in LMICs was limited, the database is growing,
and increasingly innovative interventions are being developed to
address the problem. Given the existing evidence in favour of a
human-interactive element, perhaps future interventions should
be developed collaboratively in a manner that maximizes benefit
while minimizing cost.
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