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ABSTRACT
Background:  Substance use amongst young people poses developmental and clinical challenges, 
necessitating early detection and treatment. considering the widespread use of technology in young 
people, delivering interventions digitally may help to reduce and monitor their substance use.
Aims:  we conducted a systematic review and two meta-analyses to assess the effectiveness of digital 
interventions for reducing substance use (alcohol, smoking, and other substances) among young people 
aged 10 to 24 years old.
Method:  embase, Global Health, Medline, PsychiNFO, web of Science and reference lists of relevant 
papers were searched in November 2020. Studies were included if they quantitatively evaluated the 
effectiveness of digital health technologies for treating substance use. A narrative synthesis and 
meta-analysis were conducted.
Results:  Forty-two studies were included in the systematic review and 18 in the meta-analyses. Digital 
interventions showed small, but statistically significant reductions in weekly alcohol consumption 
compared to controls (SMD= −0.12, 95% ci= −0.17 to −0.06, I2=0%), but no overall effect was seen on 
30-day smoking abstinence (OR = 1.12, 95% ci = 0.70 to 1.80, I2=81%). the effectiveness of digital 
interventions for reducing substance use is generally weak, however, promising results such as reducing 
alcohol use were seen. large-scale studies should investigate the viability of digital interventions, collect 
user feedback, and determine cost-effectiveness.
Prisma/Prospero:  this systematic review was conducted following cochrane methodology PRiSMA 
guidelines. the review was registered with PROSPeRO in November 2020 (cRD42020218442).

1.  Introduction

In high-income countries, substance use is one of the lead-
ing causes for healthy life years lost in young people and 
represents a major public health challenge (Dick & Ferguson, 
2015; Griswold et  al., 2018; Peacock et  al., 2018). Substance 
use most frequently co-occurs with psychiatric problems 
such as depression, suicide and psychosis (Patton et  al., 
2002; Sussman et  al., 2008) and clusters with other adverse 
childhood experiences (ACEs) such as low socioeconomic 
status, incarceration and homelessness (Hughes et  al., 2017; 
Kessler et  al., 2006; Low et  al., 2012; Settipani et  al., 2018). 
Each of these circumstances can trigger an increase in cur-
rent substance use to ‘self-medicate’ co-occurring psychiatric 
symptoms and/or create a stressful environment that can 
trigger a relapse in substance use.

The peak time for initiation of substance use is during ado-
lescence and young adulthood, with tobacco and alcohol usu-
ally preceding the use of highly addictive and illegal substances 
such as heroin and methamphetamine (Degenhardt et  al., 
2016). Whilst there is no international consensus on the age 

range for adolescence and young adulthood, the World Health 
Organisation (WHO) recognises that adolescents include per-
sons aged 10–19 years and youth includes those between 
15–24 years for statistical purposes (WHO, 2022). Together, 
‘young people’ are between the ages of 10–24 years, which is 
the definition we use in this paper. Young people undergo a 
period of key psychosocial transitions occur as the brain 
undergoes cognitive and emotional development that begins 
with the onset of puberty (approximately aged 10) and ends in 
the mid-20s (Squeglia et  al., 2009). Therefore. preventing and 
reducing substance use during this time is critical.

The recent COVID-19 pandemic separated young people 
from some of the protective factors against substance use 
like school and family connectedness, strong neighbourhood 
attachment and academic competence (Nawi et  al., 2021), 
which could have created conditions for substance use to 
begin or continue (Dumas et  al., 2020). Alternatively, the 
pandemic demonstrated the value of digital health to address 
people’s health needs. The term ‘digital health interventions’ 
denotes interventions that are responsive to user input and 
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are delivered with the support of technology including tar-
geted client communication; personal health tracking; and 
on-demand information services (Isioma et  al., 2022; Quilty 
et  al., 2021; WHO, 2019). Specifically, Web/Internet/
Computer-based health interventions are primarily 
self-guided programmes that are executed by means of a 
“prescriptive online programme operated through a website 
and delivered through a computer” (Barak et  al., 2009) and 
mobile phone-based health interventions are those delivered 
through a mobile/smart phone – including applications 
(apps) and text messages (WHO, 2011).

Young people are the most digitally connected age group 
worldwide − 70% use the internet, compared to 48% of the 
total population (United Nations Children’s Fund, 2017). 
Digital health interventions could promote positive behaviour 
changes and potentially increase treatment engagement in 
this population, which might be more cost-effective than 
current methods, but there is a need to summarise their 
effectiveness to decide whether they are worth investing in.

There is currently no systematic review and meta-analysis 
that synthesises data on different types of digital interven-
tions for the treatment of dependency, addiction or sub-
stance use disorder in young people aged 10–24 years. To 
add, this systematic review uses a broader search strategy to 
capture studies that may have tested digital interventions for 
e-cigarette use/vaping, since the uptake of these has increased 
considerably in recent years across the globe (Perikleous 
et  al., 2018). This work comprises of a systematic review 
and two meta-analyses of randomised controlled trials 
(RCTs) with outcomes associated with smoking and 
alcohol use.

Previous systematic reviews and meta-analyses which 
have investigated the effect of digital health interventions 
on changing substance use behaviours among young peo-
ple have produced conflicting results (Carey et  al., 2012; 
Champion et  al., 2013; Civljak et  al., 2013; Dick et  al., 
2019; Hutton et  al., 2011; Oosterveen et  al., 2017; Tait & 
Christensen, 2010). Digital interventions show weak effi-
cacy for smoking cessation (Civljak et  al., 2013; Hutton 
et  al., 2011), but seem to be more promising for reducing 
alcohol use. A 2012 meta-analysis by Carey et  al. com-
pared face-to-face interventions with computer-delivered 
alcohol interventions between 1998–2010 and conluded 
tthat face-to-face interventions ultimately provided the 
most effective and enduring effects (Carey et  al., 2012). 
Apps and text messaging have alos been found to be 
acceptable and potentially effective ways to deliver mes-
sages about reducing alcohol consumption to young people 
(Hutton et  al., 2020; Kazemi et  al., 2021). However, each 
of these reviews did not investigate young people with 
dependency, or a pre-existing substance use disorder, 
therefore clinical relevance is difficult to determine.

The addiction field has experienced a rapid increase in 
digital health interventions. This review and meta-analysis 
aims to examine:

1. The effectiveness of digital treatments for young peo-
ple (10–24 years) with problematic substance use, 
dependency or addiction.

2. Whether the type of substance, the type of digital 
intervention or particular features explain variability 
in effects.

3. The feasibility and acceptability of digital interven-
tions in this age group.

Furthermore, we hope to aid researchers in evaluating 
new literature, give new directions for future research, and 
help to create useful digital treatments.

2.  Material and methods

2.1.  Design

This systematic review was conducted following Cochrane 
methodology and Preferred Reporting Items for Systematic 
Reviews and Meta-analyses (PRISMA) guidelines (Moher 
et  al., 2009). The review was registered with PROSPERO in 
November 2020 (CRD42020218442).

2.2.  Search strategy

Embase, Global Health, Medline, PsychINFO and Web of 
Science databases were searched in November 2020 to iden-
tify peer-reviewed studies in English. No limits were placed 
on the dates that papers were published, as we wanted to 
provide an exhaustive overview of the literature by capturing 
any studies which previous reviews might have missed.

Search terms were based on a preliminary search of the 
relevant literature and reviewed and approved by all of the 
authors in a meeting. We combined the following search 
terms and their associated wildcard variants using Boolean 
operators:

• Adolescents, teenagers, youth, young people/person/
adult

• Digital health, Telehealth, telemedicine, eHealth, 
mHealth, Internet, uHealth, smartphone, apps, mobile 
health, electronic health

• Drugs, alcohol, smoking, substance use/abuse/misuse

The search terms within groups were combined with OR 
whereas each domain was combined with AND. The search 
coding was defined by two of the authors (AW and DL), 
PhD scholars who have experience with search strategies 
from previous systematic reviews. The full search strategy 
can be found in Table A in O’Logbon et  al., 2023. Reference 
lists of relevant studies and systematic reviews were also 
searched.

2.3.  Eligibility criteria

Articles were eligible for inclusion if they (i) were published 
in English, (ii) quantitatively evaluated the effectiveness of a 
digital health intervention (exposure) for substance use (out-
come), (iii) included participants who were between 
10–24 years of age, and (iv) included participants with self‐
reported current problematic substance use at baseline 
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(one-off consumption such as using a substance once a year 
or once in their lifetime did not apply) or a formally diag-
nosed substance use disorder. Randomised controlled trials 
(RCTs) and non-RCTs were both included in the systematic 
review. Non-RCTs were not included in meta-analyses.

Digital health interventions were defined as interventions 
delivered with the support of computers, mobile phones or 
portable devices with the primary aim of changing sub-
stance use-related behaviours. Examples include binge drink-
ing (drinking more than the recommend weekly allowance 
in a single session), smoking (tobacco, cannabis, other sub-
stances, or e-cigarettes) and illicit drug use. Interventions 
targeting additional behaviours (e.g. eating habits and exer-
cise) or co-occurring conditions (e.g. depression) were only 
included if participants were screened into the trial as using 
substances and if substance use behaviours were reported 
separately.

Studies were excluded from the review if they (i) assessed 
passive digital health technologies, such as those developed 
for the sole purpose of screening, assessment or lacked any 
user input, (ii) the mean age of participants was <10 years 
or >24 years, or (iii) <50% of the participant population was 
between 10–24 years old.

2.4.  Study selection and data extraction

Duplicate references were removed in Mendeley reference 
manager, then titles and abstracts of articles were inde-
pendently reviewed for eligibility in November 2020 by JO 
and CW. Percentage agreement was high (Cohen’s kappa: 
0.81). Where disagreement existed, JO and CW agreed on 
an outcome through discussion. JO screened the full-texts 
and CW was responsible for second rating them – both 
agreed on all of the full-texts to be included in the final 
review. JO completed data extraction using the Cochrane 
Data Extraction and Assessment form as a guide and con-
ducted the meta-analyses.

2.5.  Outcomes

Our primary outcome was abstinence or reduction in sub-
stance use as reported by the trial authors. For secondary 
outcomes, we sought data on feasibility and acceptability. 
However, these were reported inconsistently, and so were 
included in a narrative synthesis.

2.6.  Statistical analysis

The meta-analyses were conducted using RevMan 5.4.1. 
Studies were not included if they were not an RCT; lacked 
a control group; combined substance use was measured 
without stratification by the different types of substances; 
control groups contained elements or variations of the digi-
tal intervention, and if there were no outcome measures 
comparable to the other studies (Figure 1). The remaining 
18 studies targeted either smoking or alcohol consumption.

The most common outcome measure for alcohol use was 
weekly alcohol consumption (continuous variable). Studies 

reported this in standard drink units, number of drinks, or 
grams of ethanol. Results from intention-to-treat analysis 
were used where available. If not already provided, means 
and standard deviations were converted from available con-
fidence intervals, standard errors, medians, ranges, and sam-
ple sizes (Higgins et  al., 2022; Hozo et  al., 2005).

For smoking studies, the most common outcome mea-
sure was 30-day continuous abstinence (dichotomous vari-
able). Percentages or fractions were converted to whole 
numbers based on the sample size, provided an intention-to-
treat analysis had been used. If intention-to-treat results 
were not available, we used reported results for completers.

Outcomes were reported over a wide range of time points 
so we used the results reported at the last time point from 
each study. Authors of studies with missing or inconclusive 
results were contacted to provide additional information.

Due to anticipated heterogeneity in the study designs and 
scales used, we used a random-effects model to pool 
Standardised Mean Differences (SMD) between treatment 
and control arms for alcohol studies and odds ratios (OR) 
for smoking studies. For the main meta-analyses, if studies 
reported on multiple relevant study arms, we combined 
them to ensure that in each study a single treatment arm 
result was being compared to a single control arm result 
(Cochrane Handbook section 16.5.4) (Higgins et al., 2022). 
We calculated a mean average to combine study arms in the 
alcohol meta-analysis, and summed frequencies to combine 
study arms in the smoking meta-analysis. Heterogeneity was 
investigated using Cochran’s Q and the I2 statistic, and pub-
lication bias was explored using funnel plots.

Post hoc sensitivity analyses were conducted to investigate 
whether the pooled effect sizes varied according to the type 
of control group under study: face-to-face intervention, 
assessment only/no intervention, and passive intervention 
(e.g. leaflets, helplines). For these analyses, we did not com-
bine multiple control arms as described above, such that 
studies could appear twice if they included multiple relevant 
control arms.

Due to journal restrictions on the number of figures that 
can be included in manuscripts, the remaining figures can 
be found on the Open Science Framework (O’Logbon 
et  al., 2023).

2.7.  Narrative synthesis

Findings which could not be included in the meta-analysis 
were summarised in a narrative synthesis. Effectiveness, 
acceptability, and feasibility were explored.

3.  Results

The PRISMA diagram for this review can be found in Figure 1.

3.1.  Study characteristics

Characteristics from 32 RCTs are summarised in Table 1 
and 10 non-RCTs in Table 2. Most of the studies were 
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conducted in the USA (n = 29) and the mean ages of the 
samples ranged from 15 to 24 years. Studies investigated dig-
ital health interventions for the following substances: alcohol 
(n = 17), smoking (n = 19), and polydrug use (combination of 
marijuana, methamphetamine, cocaine, heroin, prescription 
drugs and other including alcohol or smoking) (n = 6). 
Various digital platforms were used: Web/Internet/

Computer-based (n = 23), Mobile phone-based (n = 16) and 
both web- and mobile phone-based (n = 3).

All the studies used self-reported substance use outcomes 
and 12 used biochemical validation of abstinence (Alfonso 
et  al., 2013; An et  al., 2008; Carey et  al., 2009; Doumas 
et  al., 2009; Gonzales et  al., 2014; Kong et  al., 2017; 
Obermayer et  al., 2004; Pbert et  al., 2020; Ramo et  al., 2018; 

Figure 1. PrISMa flow diagram.
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Riley et  al., 2008; Simmons et  al., 2013; Walters et  al., 2007). 
For smoking, this was determined by urine or saliva cotinine 
levels or carbon monoxide breath testing. For alcohol con-
sumption, peak blood alcohol concentrations (BAC) were 
measured.

All the studies assessed substance use outcomes using 
variants of the surveys noted in Table 1 (Collins et  al., 1985; 
Fagerström, 1978; Heatherton et  al., 1991; Hurlbut & Sher, 
1992; Khadjesari et  al., 2009; Raskin White & Labouvie, 
1989; Saunders et  al., 1993; Shiffman et  al., 2004; Sobell & 
Sobell, 1992). Intervention periods ranged from 2 weeks to 
12 months, with most studies conducting follow-ups via 
online questionnaires or telephone interviews.

3.2.  Quality assessment

The Cochrane risk of bias tool (Higgins et  al., 2011) was 
used to assess risk of bias for RCTs (see Table B in O’Logbon 
et  al., 2023) and the ROBINS-I tool was used for non-RCTs 
(Sterne et  al., 2016) (see Table C in O’Logbon et  al., 2023).

Ten studies were non-RCTs (Table 2) and lacked rando-
misation and a control group, leading to confounders which 
were not controlled for. Eight were potentially underpow-
ered, with small sample sizes (<100) (Dennis et  al., 2015; 
Hussey & Flynn, 2019; Kong et  al., 2017; Mays et  al., 2020; 
Obermayer et  al., 2004; Riley et  al., 2008; Shrier et  al., 2014; 
Woodruff et  al., 2001).

A loss to follow up was seen in most studies. We took a 
good response rate as 60%, which four RCTs (Bewick et  al., 
2010; Deady et  al., 2016; Ekman et  al., 2011; Skov-Ettrup 
et  al., 2014) and one non-RCT (Baskerville et  al., 2016) 
failed to achieve, suggesting high attrition rates. Their statis-
tical analyses sought to minimise attrition bias in analyses, 
using methods such as multiple imputation, last observation 
carried forward, and sensitivity analysis.

All studies were vulnerable to response bias because they 
used self-reported measures of substance use and interven-
tion adherence, although some used biochemical validation. 
Further biases could have arisen due to the settings where 
participants were sampled, such as outside clubs and bars 
(Carrà et  al., 2016) or in rehabilitation centres (Hussey & 
Flynn, 2019; Trudeau et  al., 2017). Finally, there were lim-
ited discussions of participant and investigator blinding, per-
haps because the concealment of group allocation is 
challenging for these types of interventions.

3.3.  Alcohol meta-analysis

Table 3 depicts the characteristics of the studies that were 
included in the meta-analysis.

Eleven of these studies measured the effectiveness of a 
digital intervention on alcohol consumption (Alfonso et  al., 
2013; Bertholet et  al., 2015; Bewick et  al., 2010; Deady et  al., 
2016; Doumas et al., 2009; Kypri et al., 2004, 2009; Suffoletto 
et al., 2015; Voogt et al., 2013; Walters et al., 2007; Witkiewitz 
et  al., 2014). The pooled SMD demonstrated a small but sta-
tistically significant effect of digital interventions on reduc-
ing weekly alcohol consumption at follow-up compared to 

control arms (SMD= −0.12, 95% CI= −0.17 to −0.06) 
(Figure 2(a)).

There was evidence of low heterogeneity (I2=0%; Q (10) 
=6.20, P=.80). Visual inspection of the funnel plot (see 
Figure A in O’Logbon et  al., 2023) showed symmetry, indi-
cating little publication bias.

Digital interventions yielded stronger reductions in alco-
hol use than assessment only/no intervention, and compara-
ble reductions to passive interventions and face-to-face 
therapy (Table 4).

3.4.  Smoking meta-analysis

Seven studies were included in the smoking meta-analysis 
(An et  al., 2008; Baskerville et  al., 2018; Müssener et  al., 
2020; Patten et  al., 2006; Pbert et  al., 2020; Simmons et  al., 
2013; Woodruff et  al., 2001) (Table 3). There was no statis-
tically significant effect of digital interventions on 30-day 
smoking abstinence (OR = 1.12, 95% CI = 0.70 to 1.80) 
(Figure 2(b)). There was evidence for considerable and sta-
tistically significant heterogeneity (I2=81%; Q (6) =32.09, 
P < 0.0001). Visual inspection of the funnel plot (see Figure 
B in O’Logbon et  al., 2023) also showed asymmetry, indicat-
ing potential publication bias.

Sensitivity analyses yielded similar, non-significant effect 
sizes when limiting the meta-analysis to different control 
arms (Table 4).

3.5.  Narrative synthesis

Non-RCTs (in Table 2) and the 14 RCTs that could not be 
included in the meta-analyses are discussed below.

3.5.1.  Effectiveness
3.5.1.1.  Alcohol use.  A total of six studies could not be 
included in the alcohol meta-analysis (Bryant et  al., 2013; 
Carey et  al., 2009; Carrà et  al., 2016; Cunningham et  al., 
2015; Ekman et  al., 2011; Hides et  al., 2018). Carrà et  al. 
(2016) was not an RCT; Bryant et  al. (2013) and Hides 
et  al. (2018) included elements or variations of the digital 
intervention in their control groups and there were no 
comparable outcome measures in the other three studies 
despite authors being contacted (Carey et  al., 2009; 
Cunningham et  al., 2015; Ekman et  al., 2011).

Overall, digital interventions for alcohol use did not show 
significant long-term effects on young people’s drinking 
habits. Carrà et  al. (2016) piloted an app to reduce binge 
drinking in young adults which showed a reduction in binge 
drinking (37% at baseline vs. 18% at 2-week follow-up), 
however longer-term effects were not studied and there was 
a lack of control group.

Three studies investigated electronic screening brief inter-
ventions (e-SBIs) (Bertholet et  al., 2015; Carey et  al., 2009; 
Ekman et  al., 2011). SBIs are completed in primary care set-
tings and consist of a conversation with a healthcare profes-
sional to screen for substance‐related risk or harm and 
provide personalised feedback and coping strategies to 
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s reduce use. Cunningham et  al. (2015) compared the e-SBI 

to an in-person SBI and an information brochure (control 
group). At three months, both SBIs significantly decreased 
alcohol consumption compared to the control but this was 
not maintained at six months. These results are echoed in 
Ekman et  al.’s (2011) study that compared an e-SBI to a 
control group receiving generic feedback on their alcohol 
use. Carey, Henson, et  al. (2009) compared an e-SBI to an 
in-person SBI among college students sanctioned for alcohol 
violations. The in-person SBI was more effective after one 
month but neither intervention predicted additional drink-
ing change beyond what was already achieved post-sanction.

Personalised feedback and interactive monitoring inter-
ventions were also investigated. Bryant et  al. (2013) trialled 
personalised feedback sent via email to undergraduate stu-
dents on their drinking (generated from information gath-
ered at baseline). Students consumed significantly fewer 
drinks per week and spent less days being drunk compared 
to their previous 30 days. Conversely, interactive monitoring 
and feedback of drinking behaviour via the Ray’s Night Out 
app in Hides et  al.’s (2018) study produced no differences 
in alcohol use or related problems but improved young 
people’s alcohol knowledge, which was maintained at the 
one-year follow-up.

3.5.1.2.  Smoking.  A total of twelve studies could not be 
included in the smoking meta-analysis (An et  al., 2013; 
Baskerville et  al., 2016; Kong et  al., 2017; Mason et  al., 2015; 
Mays et  al., 2020; Obermayer et  al., 2004; Ramo et  al., 2018; 
Riley et  al., 2008; Shrier et  al., 2014; Skov-Ettrup et  al., 
2014; Woodruff et  al., 2001; Ybarra et  al., 2013). Seven were 
excluded because they were non-RCTs (Baskerville et  al., 
2016; Kong et  al., 2017; Mays et  al., 2020; Obermayer et  al., 
2004; Riley et  al., 2008; Shrier et  al., 2014; Woodruff et  al., 
2001) and three studies contained elements or variations of 
the digital intervention (An et  al., 2013; Skov-Ettrup et  al., 
2014; Ybarra et  al., 2013). There were no comparable 
outcome measures in the other two studies despite authors 
being contacted (Mason et  al., 2015; Ramo et  al., 2018).

Combined web- and mobile-based interventions involved 
the completion of educational modules and tools to monitor 
progress. This helped generate text messages which either 
reminded participants of quit dates or were health/lifestyle 
related (An et  al., 2013; Riley et  al., 2008). Increased absti-
nence rates were seen in these studies. In particular, in An 
et  al.’s (2013) 3-arm RCT, the addition of online peer coach-
ing to the web-based modules and text messages showed the 
highest abstinence rate.

Mays et  al. (2020) and Obermayer et  al. (2004) trialled 
mobile phone text-messaging interventions that informed 
participants on the short- and long-term harm of their 
smoking habits. Mays et  al. (2020) found that six partici-
pants (30%) reported quitting smoking completely and four 
participants (20%) had decreased frequency of smoking at 
the six-week follow-up. In Obermayer et  al.’s (2004) study, 
nearly half (43%) of the 46 participants reported a 24-hour 
quit attempt, and 22% had quit smoking after six weeks in 
the programme (17% validated by cotinine).



22 J. O’lOGBON et Al.

The other studies reported no significant effects on 
smoking rates (Baskerville et  al., 2016; Kong et  al., 2017; 
Mason et  al., 2015; Ramo et  al., 2018; Shrier et  al., 2014; 
Skov-Ettrup et  al., 2014; Woodruff et  al., 2001).

3.5.1.3.  Other substances and combined drug use.  Five 
studies (Dennis et  al., 2015; Gonzales et  al., 2014; Hussey & 
Flynn, 2019; Trudeau et  al., 2017; Walton et  al., 2013) 
investigated the effects of digital interventions for combined 
drug use including marijuana, methamphetamine, cocaine, 
heroin, prescription drugs and alcohol. Unfortunately, all 
were excluded from the meta-analysis because they were 
either non-RCTs (Dennis et  al., 2015; Hussey & Flynn, 
2019) or had no comparable outcome measures, despite 
contacting authors (Gonzales et  al., 2014; Trudeau et  al., 
2017; Walton et  al., 2013).

In Gonzales et  al.’s (2014) study of a 12-week text mes-
saging intervention, the participants who received texts (to 
monitor relapse and recovery, provide feedback, reminders, 
support, and education) were significantly less likely to 
relapse compared to control participants in community-based 
treatment programs (OR = 0.52, p = 0.002). Primary drug 
use was detected from urinalysis which bolsters these results.

Trudeau et al. (2017) compared an online relapse-prevention 
programme to face-to-face therapy. Participants who used 
the website indicated a greater decrease drug use at 3-month 
follow up compared to controls, but this was not maintained 
at the 6-month follow-up.

Two studies (Dennis et  al., 2015; Hussey & Flynn, 2019) 
assessed the effectiveness of ACHESS (Addiction 
Comprehensive Health Enhancement Support System) 
(Gustafson et  al., 2014), a mobile app that includes sub-
stance use monitoring, educational tools, and ecological 
momentary assessments and interventions (EMA/Is). A high 
rate of participants completed the prompted EMAs (87%) 
and reported lower substance use in the next week after 
accessing an EMI (Dennis et  al., 2015). Hussey & Flynn 
(2019) found that ACHESS led to approximately the same 
proportion of young people achieving abstinence compared 
to those receiving treatment at a rehabilitation centre (58.3% 
vs 60.7%).

Finally, an e-SBI for cannabis use showed a short-term 
decrease in cannabis-related consequences (at 3 and 6 
months) (Walton et  al., 2013), but did not significantly 
reduce use, compared to a therapist-delivered SBI and a 
brochure.

Figure 2. Panel of forest plots of alcohol and smoking substance use outcomes.

Table 4. Sensitivity analyses.

Stratified analyses alcohol Smoking

n  SMD (95% CI)  Cochran’s Q  I2 n  odds ratio (95% CI)  Cochran’s Q  I2Control group type

Face-to-face 2 −0.11 (−0.29, 0.07) Q(1)=0.02
p = 0.90

0% 2 0.94 (0.29, 3.05) Q(1)=2.60 p = 0.11 62%

Assessment only / no intervention 6 −0.13 (−0.19, −0.06) Q(5)=4.66
p = 0.46

0% 1 — — —

Passive (e.g. leaflets, standard government websites) 3 −0.00 (−0.28, 0.28) Q(2)=0.79
p = 0.67

0% 4 1.40 (0.76–2.59) Q(3)=24.74P < 0.0001 88%
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3.5.2.  Feasibility & acceptability
Seven studies reported on feasibility and acceptability in 
detail (Hides et  al., 2018; Kong et  al., 2017; Trudeau et  al., 
2017; Witkiewitz et  al., 2014; Woodruff et  al., 2001; Ybarra 
et  al., 2013). We comment on the overall findings by each 
digital platform type.

3.5.2.1.  Mobile phone-based interventions.  Mobile phone-
based interventions showed high acceptability and engagement. 
Hides et  al.’s (2018) Ray’s Night Out app was rated 3 out of 5 
stars. The uMARS (Mobile application rating scale – user 
version (Stoyanov et  al., 2016)) indicated that the app had 
high quality, functionality, aesthetics and information. There 
was an acceptable level of engagement, but participants 
reported they were unlikely to pay for the app.

In Ybarra et  al.’s (2013) study of an mHealth smoking 
cessation programme, Stop My Smoking (SMS) USA, at the 
3-month follow-up, the intervention appeared to be most 
helpful for quitting smoking in men (44% intervention vs. 
29% control; p = .14), young adults not currently enrolled 
in higher education (45% vs. 26% control; p = .07), and par-
ticipants of non-White race (42% intervention vs. 23% con-
trol; p = .14). This may suggest that a digital intervention 
like SMS USA is particularly acceptable among this 
sub-population (Ybarra et  al., 2013).

Participants of Kong et  al.’s (2017) mobile phone-based 
contingency management programme expressed that they 
enjoyed being in the programme and would recommend it 
to a friend. Appealing aspects were quality of support 
received, being on a quit schedule, setting goals and mone-
tary incentives. Suggested areas for improvement included 
more in-person support, more incentives, and making it eas-
ier to send videos and provide saliva samples remotely.

In Dennis et  al.’s (2015) pilot study of an app for EMAs, 
high acceptability was seen, measured by the number of 
EMAs completed by adolescents. When surveyed on their 
experience of the app, most felt that the EMA “was not too 
long” (95%), “easy to learn how to do” (100%), and it was 
“easy to complete 6 per day” (94%).

Witkiewitz et  al. (2014) assessed the effectiveness and 
feasibility of BASICS-Mobile (Brief Alcohol Screening and 
Intervention for College Students programme (Hanewinkel 
& Wiborg, 2005)) – an e-SBI for college students that incor-
porates personalised feedback about drinking behaviour 
with components of cognitive behavioural therapy. Many 
participants reported that they learned something new about 
alcohol or smoking and that it helped them develop a goal 
to change their habits (Witkiewitz et  al., 2014). However, 
five participants reported that participation in the study 
made them want to smoke or drink more than usual, sug-
gesting that reactivity to repeated assessment may be an 
issue for digital interventions. Yet analysis of the smoking 
and drinking behaviour of these individuals indicated that 
they reported similar reductions in drinking and smoking as 
those who did not provide this feedback.

3.5.2.2.  Web-based interventions.  Notable positive aspects of 
web-based interventions included ease of use and ability to 

interact with a counsellor and other smokers (Woodruff et  al., 
2001). In Trudeau et  al.’s (2017) relapse-prevention website, 
‘Navigating My Journey’, participants wanted “actual footage” of 
addicts in situations to be added to the site (the website already 
included video interviews with former users); guest speakers; 
and additional content on family issues.

4.  Discussion

4.1.  Main findings

We found evidence that digital interventions produced a 
small but significant overall reduction in alcohol consump-
tion compared to no intervention controls, whilst digital 
interventions were not effective for smoking abstinence. 
Overall, improvements were short-lived and inconsistent.

4.2.  Comparison to wider literature

4.2.1.  Abstinence vs harm reduction
Addiction recovery is a personal journey and different strat-
egies work for different people. The two most common 
approaches are abstinence and harm reduction. 
Abstinence-based addiction treatment focuses on quitting 
the substance whilst harm reduction focuses on educating 
people about safer substance use and tends to be more 
appropriate for an individual who is not ready to commit to 
abstinence by meeting them ‘where they are at’ (Marlatt & 
Witkiewitz, 2010). This is easier with alcohol since there are 
national maximimum recommended units, whilst there is no 
such ‘recommended allowance’ for smoking or illicit drug 
use. Learning about how to drink more safely and the dan-
gerous consequences of binge drinking rather than enforcing 
abstinence is consistent with findings that most adolescents 
see drinking as normative (Borsari & Carey, 2001; Jenkins 
et  al., 2017), which may explain the results seen.

It is important to acknowledge that primary prevention 
programmes for substance use need to differ in focus from 
those aimed at secondary prevention (where substance use 
is already established) – the latter was the focus in this sys-
tematic review. This requires careful consideration of the 
intended target population and the context in which the 
digital intervention and treatment approach are used. Future 
research could be done to compare abstinence-based and 
harm reduction-based digital interventions and determine 
which has longer-term effects.

4.2.2.  Alcohol
Overall, digital interventions may help people reduce binge 
drinking better than doing nothing or providing only gen-
eral health information but may have similar effects in 
reducing drinking when compared to face‐to‐face treatment, 
as concluded in other reviews (Cadigan et  al., 2015; Dotson 
et  al., 2015; Leeman et  al., 2015). Yet, they do have the 
advantage that they can be delivered to a far larger propor-
tion of the target population (Tait & Christensen, 2010). 
Effect sizes similar to those presented in our meta-analyses 
were found in Kaner et  al.’s (2017) systematic review and 
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meta-analysis which investigated personalised digital inter-
ventions for reducing harmful alcohol use (Kaner et al., 2017).

4.2.3.  Smoking
We found weak evidence to support the efficacy of digital inter-
ventions for smoking cessation which coincides with two sys-
tematic reviews (Civljak et  al., 2013; Hutton et  al., 2011). 
Conversely, a meta-analysis that compared internet smoking 
cessation interventions to face-to-face or no support found that 
digital interventions were superior, however, the types of Internet 
interventions were highly heterogeneous – e.g. photo-aging soft-
ware, a list of Internet resources and a telehealth clinic with 
accompanying in-person support (Kant et  al., 2021).

Mobile text-messaging may be particularly powerful for 
smoking behaviours such as abstinence and reduction of 
use, particularly automated reminders and motivating mes-
sages that can be sent during times of cravings (Scott-Sheldon 
et  al., 2016). However, further work is needed to detect spe-
cific moderators of interventions such as follow-up length 
and message frequency.

4.2.4.  Notable features of digital interventions
A personalised or tailored component was highlighted in 
most included studies (Bryant et  al., 2013; Doumas et  al., 
2009; Skov-Ettrup et  al., 2014; Suffoletto et  al., 2015, Bewick 
et  al., 2010). Personalised feedback, for example, aims to 
reduce negative substance use outcomes by providing feed-
back and tracking progress of substance use behaviours. 
Typically, personalised feedback is used in counselling ses-
sions delivered using the principles of motivational inter-
viewing (Miller & Rollnick, 2013) and often requires trained 
providers, clinical training, and supervision.

Providing personalised feedback digitally is an appealing 
alternative as it is can be automated, delivered in a variety 
of formats such as texts, apps or emails, and may be quicker 
to disseminate (e.g. app algorithms can analyse and track 
data provided by the young person to generate personalised 
messages at times when they may need it most). These fea-
tures are thought to maintain abstinence for longer (Cadigan 
et  al., 2015; Civljak et  al., 2013). However, a lack of efficacy 
has been shown for illicit drug use (Saxton et  al., 2021). The 
limited number of studies on digital interventions for illicit 
drug use suggest further research is needed to ascertain 
their efficacy for this substance type.

Online peer coaching was another particularly useful 
component highlighted in An et  al.’s (2013) study. There is 
limited evidence for the use of digital peer-based interven-
tions for substance use, but face-to-face mentoring has 
shown positive effects (DuBois et  al., 2011; Macarthur et  al., 
2016; Thomas et  al., 2011). Across adolescence, young peo-
ple tend to seek support from peers to solve problems more 
often than from their parents and teachers (Bokhorst et  al., 
2010). Innovative ways to connect young people to one 
another and effectively communicate substance use behaviour 
change to the target population at scale can be facilitated by 
technology. Studies are now underway to investigate the use 
of a digital peer-led approach to influence substance use 
behaviour change (Musyoka et  al., 2021; Quilty et  al., 2022).

Other desirable features of digital interventions for young 
people include the ability to receive information confiden-
tially and anonymously for free, 24-hour availability and 
convenience of access (Franklin et  al., 2006; Hawke et  al., 
2021; Wickersham et  al., 2019).

4.2.5.  Acceptability and engagement
High attrition rates indicate a potential challenge for imple-
menting digital health technologies. They are likely to 
depend on factors associated with the participant (such as 
personal motivation) and the intervention (such as user 
experience design). Substance use disorders require long-term 
treatment and there is currently a lack of long-term efficacy 
data on digital interventions to suggest they can fulfil this. 
Even when interventions are well-designed, engagement 
hovers at ‘acceptable’ levels and attrition rates remain high. 
While clinical trials often try to keep drop-out rates low by 
frequent clinician contact and cash incentives (the latter of 
which majority of studies in this review provided), this is 
unlikely to be sustainable in a real-life clinical setting. 
Finally, if the costs associated with maintaining adherence 
equals that of face-to-face treatment then digital interven-
tions may not be as low-cost or scalable as anticipated.

Fortunately, there are several emerging features that have 
increased engagement such as ease of use, gamification, per-
sonalisation, symptom monitoring, numerical feedback (rat-
ings, scores), ability to chart progress, socialisation within 
the app (such as forums and peer support) and integration 
with clinical services (Nwosu et  al., 2022). However, fears 
around privacy and data security, particularly surrounding 
susbtance use and addiction, can also cause attrition and 
should be addressed upfront (Huckvale et  al., 2019).

4.2.6.  Implications for clinical practice
The use of digital interventions to change behaviour is a 
necessary area of research to help develop and implement 
these tools to enhance current substance use treatment for 
young people. This review provides an assessment of the 
effectiveness of a broad range of digital health interventions 
and useful features. Digital interventions may have a role in 
monitoring substance use habits short-term, which could be 
useful when adolescents do not currently have an assigned 
counsellor, are on a waiting list for treatment, or do not 
want to seek help face-to-face. Data collected by EMAs/
EMIs, or apps could inform therapist-led CBT and be used 
alongside it. Nevertheless, future digital interventions must 
be designed with input from young people, collect user 
feedback, remain free of charge wherever possible, and be 
easy to use so engagement is maximised. It may also be 
worth considering which treatment approaches work best 
for the adolescent age range – perhaps focusing on harm 
reduction as a first step towards abstinence could be initi-
ated and maintained by digital interventions.

4.3.  Limitations

This review is subject to some limitations. Firstly, our age 
range for substance use was 10 − 24 years to capture ‘young 
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people’, but this is a wide age range with a number of heter-
ogenous developmental periods that can affect the extent of 
substance use and the uptake of interventions. In addition, 
our meta-analysis did not include all of the RCTs due to lack 
of comparable outcomes, even when attempts to contact 
authors were made. Some of the included studies also very 
short follow-up periods between the use of the digital inter-
vention and the substance use outcome, and this is important 
to keep in mind when looking at pooled estimates. 
Nevertheless, we used the longest follow-up period provided. 
We also only included studies published in the English lan-
guage, which may limit generalisability of results. Finally, the 
range of studies included in this review, the variability 
between measurement of participants’ substance use out-
comes, the unadjusted estimates used in the meta-analyses, 
and the small number of studies in the stratified analyses, 
should be considered when interpreting results.

4.4.  Conclusion

Evidence for the effectiveness of digital health interventions 
for reducing substance use was generally weak, however, a 
small, significant and short-lived impact on alcohol use was 
seen in our meta-analysis. Digital health technologies may 
be appropriate for short-term use and monitoring – an ideal 
opportunity for this could be whilst waiting for treatment. 
In-person treatment is likely to be supplemented, instead of 
replaced, by these interventions.

Their acceptability is notable and there is potential for 
them to overcome various barriers associated with access to 
substance use services. However, additional user feedback 
and programme development is still warranted to continue 
to optimise user experience and reduce attrition rates. 
There was high attrition with longer follow-up periods, 
which makes it difficult to determine if significant improve-
ments can be maintained long-term.

Future research should continue to investigate the viabil-
ity of these interventions using large-scale studies and their 
cost-effectiveness should also be further explored, especially 
since it was indicated in one study that young people would 
not pay to use digital interventions. Furthermore, differen-
tial effects for vulnerable groups such as homeless, 
single-parent and looked-after young people could yield 
important discussion points as to whether digital interven-
tions could be tailored for different sub-groups. Finally, the 
next review on this topic should investigate the use of digi-
tal interventions to combat the trend of increasing e-cigarette 
use/vaping young people particularly in adolescents who 
have never used substances before.
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