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Background: Strategies to reduce alcohol consumption would contribute to substantial health benefits in the population, including reducing cancer risk. The increasing accessibility and applicability of digital technologies make these powerful tools suitable to facilitate changes in behaviour in young people which could then translate into both immediate and long-term improvements to public health.



Objective: We conducted a review of systematic reviews to assess the available evidence on digital interventions aimed at reducing alcohol consumption in sub-populations of young people [school-aged children, college/university students, young adults only (over 18 years) and both adolescent and young adults (<25 years)].



Methods: Searches were conducted across relevant databases including KSR Evidence, Cochrane Database of Systematic Reviews (CDSR) and Database of Abstracts of Reviews of Effects (DARE). Records were independently screened by title and abstract and those that met inclusion criteria were obtained for full text screening by two reviewers. Risk of bias (RoB) was assessed with the ROBIS checklist. We employed a narrative analysis.



Results: Twenty-seven systematic reviews were included that addressed relevant interventions in one or more of the sub-populations, but those reviews were mostly assessed as low quality. Definitions of “digital intervention” greatly varied across systematic reviews. Available evidence was limited both by sub-population and type of intervention. No reviews reported cancer incidence or influence on cancer related outcomes. In school-aged children eHealth multiple health behaviour change interventions delivered through a variety of digital methods were not effective in preventing or reducing alcohol consumption with no effect on the prevalence of alcohol use [Odds Ratio (OR) = 1.13, 95% CI: 0.95–1.36, review rated low RoB, minimal heterogeneity]. While in adolescents and/or young adults who were identified as risky drinkers, the use of computer or mobile device-based interventions resulted in reduced alcohol consumption when comparing the digital intervention with no/minimal intervention (−13.4 g/week, 95% CI: −19.3 to −7.6, review rated low RoB, moderate to substantial heterogeneity).In University/College students, a range of E-interventions reduced the number of drinks consumed per week compared to assessment only controls although the overall effect was small [standardised mean difference (SMD): −0.15, 95% CI: −0.21 to −0.09]. Web-based personalised feedback interventions demonstrated a small to medium effect on alcohol consumption (SMD: −0.19, 95% CI: −0.27 to −0.11) (review rated high RoB, minimal heterogeneity). In risky drinkers, stand-alone Computerized interventions reduced short (SMD: −0.17, 95% CI: −0.27 to −0.08) and long term (SMD: −0.17, 95% CI: −0.30 to −0.04) alcohol consumption compared to no intervention, while a small effect (SMD: −0.15, 95% CI: −0.25 to −0.06) in favour of computerised assessment and feedback vs. assessment only was observed. No short-term (SMD: −0.10, 95% CI: −0.30 to 0.11) or long-term effect (SMD: −0.11, 95% CI: −0.53 to 0.32) was demonstrated for computerised brief interventions when compared to counsellor based interventions (review rated low RoB, minimal to considerable heterogeneity). In young adults and adolescents, SMS-based interventions did not significantly reduce the quantity of drinks per occasion from baseline (SMD: 0.28, 95% CI: −0.02 to 0.58) or the average number of standard glasses per week (SMD: −0.05, 95% CI: −0.15 to 0.05) but increased the risk of binge drinking episodes (OR = 2.45, 95% CI: 1.32–4.53, review rated high RoB; minimal to substantial heterogeneity). For all results, interpretation has limitations in terms of risk of bias and heterogeneity.



Conclusions: Limited evidence suggests some potential for digital interventions, particularly those with feedback, in reducing alcohol consumption in certain sub-populations of younger people. However, this effect is often small, inconsistent or diminishes when only methodologically robust evidence is considered. There is no systematic review evidence that digital interventions reduce cancer incidence through alcohol moderation in young people. To reduce alcohol consumption, a major cancer risk factor, further methodologically robust research is warranted to explore the full potential of digital interventions and to form the basis of evidence based public health initiatives.
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Introduction

Cancer is a leading cause of mortality in all European countries and the impact on individual health and wider society is significant. Studies have shown that nearly 40% of cancer cases are related to known modifiable risk factors, and therefore preventable (1). These known main risk factors include (but are not limited to) tobacco and excessive alcohol consumption, consequences of an unhealthy diet, being overweight and being sedentary with insufficient physical activity (2).

Alcohol consumption remains as one of the four leading causes of premature death, and the second leading cause of premature mortality in the World health Organisation (WHO) European region (3) (Supplementary File S4 for full list of abbreviations). It is well established that there exists a direct relationship between consumption of alcohol and the development of several cancers, such as those of the oral cavity, oropharynx, oesophagus, larynx and liver (4). Although the potential negative health effects e.g., increased risk of liver disease, cardiovascular disease, road accidents of alcohol are widely known, it is less well known that it is a risk factor for cancer, and that those who routinely indulge in heavy drinking are more at risk. Younger people in adolescence and during early adulthood are particularly vulnerable to the impact of alcohol consumption in general. Effective strategies to inform and educate younger people about the risks of alcohol consumption, may have considerable positive impact on both current and future health problems, including cancer incidence.

A recent WHO report stated that it is expected that most younger people tend to begin drinking alcohol between the ages of 12–16 (3) with drinking behaviours during adolescence associated with a multitude of physical, psychological, and social problems that can persist into later life. Drinking behaviours amongst university and college students has also been shown to be highly concerning, with risky drinking being common place (5) and heavy drinking being reported in university students in high income countries (6–8). Increased consumption of alcohol in younger people has been linked to increased alcohol consumption in later adulthood (9) which in turn has also has been linked to increased risk of cancer (10).

By promoting health-conscious behaviours, and increasing risk awareness around alcohol consumption, young people will be more informed and healthy lifestyle choices can be made. This could lead to substantial public health improvement with reductions in health and social problems associated with alcohol consumption, both now and in the future The increasing popularity, accessibility, and multi-functional use of digital technologies (computer, mobile phone, tablet etc.) make these potential tools to help facilitate communication, education, and risk awareness to elicit protective changes in behaviour, especially among children, adolescents and young adults, who are generally more familiar with new technologies throughout their formative years. young people aged between 10 and 24 years who are approaching adolescence and early adulthood may therefore be particularly suitable as recipients for such digitally delivered interventions. Mobile Health (mHealth) initiatives for instance, have rapidly expanded and are being utilised to deliver public health interventions, especially in the younger population who conduct many of their daily activities using smartphones and have been termed the “phono-sapiens” (11, 12). The flexibility of such mHealth platforms provide opportunities for public health specialists to target a large number of people and also monitor people's behaviour in “real-time” (13), and further emphasise the potential of digital technology in healthcare delivery It has previously been suggested that by addressing interventions for those who demonstrate the riskiest drinking behaviours, the greatest outcomes at the population level can be realised (14) and we are conscious that such digital technologies may have considerable impact in helping to moderate alcohol consumption in younger people.

Considering the negative public health and social impact that alcohol has, including increased risk of alcohol related cancers; alongside the prevalence of hazardous and harmful drinking behaviours in younger populations, we were interested in examining the impact and accessibility of emerging digital technology to moderate drinking behaviours in those younger populations. We reviewed the available systematic review literature with the objectives to ascertain (1) are digital interventions aimed at young people effective in addressing alcohol consumption? and (2) What is the quality and strength of the systematic review evidence?



Methods

This paper addressing the systematic review evidence for digital interventions and impact on alcohol consumption, has emerged from a wider project investigating the impact of digital technologies on a variety of behavioural risk factors. For this reason, search strategies (Supplementary File S1), excluded studies (Supplementary File S2) and specific numerical data in the PRISMA flow chart (Figure 1) are broader than the topic of alcohol alone. Other areas of interest included unhealthy food and drinks, and physical activity and inactivity. Due to the large overlap between these topics and to ensure completeness all search results were imported into a single Endnote library and screened for all areas of interest.
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FIGURE 1
PRISMA flow chart. Literature searches of the wider project (including the topics: unhealthy food and drink, alcohol consumption, and physical activity and inactivity). Alcohol relevant systematic reviews discussed in this article represent 27 included systematic reviews.



Eligibility criteria

Reviews were selected for inclusion based on the following criteria:

Children, adolescents and young adults aged 10–24 years, including mean age within this range or a subgroup within this range. The age range of 10–24 years was selected as this represented the age range of full-time school and university level education, people in this age range were more routinely exposed to digital technology, and where behavioural and lifestyle patterns were being formed. We have considered children to be aged 10–16 years, adolescents to be 16–18 years, and young adults to be aged 18–24 years. However, we emphasise that these are not absolute definitions, and some studies may include participants that can overlap into more than one category.


	•Population: Children, adolescents and young adults of school and university/college age (aged 10–24 years). Other combinations of age subgroups were also included, such as: school-aged children [includes adolescents; ≤18 years]; college/university students; young adults [≥19 years]; both adolescents and young adults [any age range <25]

	•Intervention: Digital interventions addressing alcohol consumption. The definition of digital interventions followed that of the WHO which includes targeted client communication, untargeted client communication, client to client communication, personal health tracking and on-demand information services to clients (15). All interventions delivered by a healthcare or other professional or peer as well as those intended to be self-guided were included. A digital intervention was generally understood to be delivered primarily through programmable computer or mobile device (laptop, mobile phone, tablet, or smart watch).It should be noted that a device (computer, mobile phone, tablet etc.), could be used to receive intervention via internet (email, apps, website login) or phone network connectivity (SMS, MMS) and these distinctions should be considered when reviewing the evidence presented here, i.e. digital or internet may be synonymous and interchangeable with mobile phone or computer. It is important to note that some interventions could fit into more than one category and the final classification and grouping in this article was based on reviewers' opinions and discussions.

	•Comparators: Any comparators were eligible. This included studies where the control group received no intervention, is on a waiting list or received an active intervention (digital or non-digital such as printed or face-to-face).

	•Outcomes: Self-reported or objective measures related to reduction of alcohol. Reduction in cancer incidence because of the interventions (if available) was eligible. Relevant outcomes were those relating to quantity, frequency, and intensity of alcohol consumption. Adverse events (unintended consequences) relating to the interventions were also of interest.

	•Systematic reviews were eligible. This included any study labelled by the study authors as a systematic review irrespective of quality.





Literature search and screening

Each area of interest in the wider project, including alcohol consumption was addressed with separate strategies, which were structured using search terms for general and question-specific digital interventions. The overall search strategy for the broader project was conducted in two stages. During stage 1, a rapid appraisal to identify existing systematic reviews and health technology assessments (HTAs) was conducted.

The following databases and organisational websites were searched in April 2021 for relevant reviews, from database inception to present (see Supplementary File S1):


	•KSR Evidence (www.ksrevidence.com);

	•Cochrane Database of Systematic Reviews (CDSR) (Wiley).

	•Database of Abstracts of Reviews of Effects (DARE) (CRD).

	•Health Technology Assessment Database (HTA)(CRD).

	•Epistemonikos (https://www.epistemonikos.org/).



Additionally manual searching of the following resources was conducted by reviewers to identify any relevant publications.


	•World Cancer Research Fund (WCRF) (https://www.wcrf-uk.org/).

	•International Agency for Research on Cancer (IARC) (https://www.iarc.fr/).

	•World Health Organization (WHO) (https://www.who.int/health-topics/cancer).



Once the main relevant systematic reviews and HTA evidence were identified for each research question, a series of more focused rapid review searches were carried out (stage 2). Appropriate date limits were defined in relation to each topic's systematic reviews evidence base (2016 for alcohol consumption and 2015 for unhealthy food and drink and physical inactivity). Where a relevant systematic review had a latest search date before 2016, it was considered as possibly ‘out-of-date’ as it would be likely to detail technology that has been surpassed by newer developments, or to contain superseded primary research. The following databases were searched for relevant studies:


	•MEDLINE (Ovid).

	•MEDLINE In-Process Citations, Daily Update & Epub Ahead of Print (Ovid).

	•Embase (Ovid).



Search strategies were developed specifically for each database and the keywords adapted according to the configuration of each database (see Supplementary File S1). Due to the broad nature of the wider topic the review team recognised that the free text terms included in the strategies were not exhaustive, but the combination of the use of subject headings where available and the checking of reference lists in included studies was used to reduce the loss of recall. Searches were not limited by language or publication status (unpublished, published, in press, and in progress).

Titles and abstracts identified through electronic database and web searching were independently screened by two reviewers. Subsequently, full texts were independently examined in detail by two reviewers to determine whether they met the criteria for inclusion in the wider research project (see Supplementary File S2 for details of studies excluded at this stage). Any discrepancies between reviewers were resolved through discussion or the participation of a 3rd reviewer. At this phase, articles were categorised by the specific research question they addressed, in this case by alcohol consumption. The study selection process is detailed in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement (16).



Data extraction

Data extraction was also performed by teams of two reviewers. One reviewer identified and extracted the data, and a second reviewer checked the extracted data against the original review. Any discrepancies were resolved through discussion with a third reviewer.

Extracted data comprised of basic information [author, year, years range and number of relevant primary studies, review type (alcohol), intervention type, search end date, type of included study designs, best data available], information on population, intervention, comparator, and outcomes (PICO) and the overall conclusions.



Rob assessment

The RoB was assessed using the Risk of Bias Assessment Tool for Systematic Reviews (ROBIS) (17). Two reviewers independently assessed study quality and any discrepancies were resolved through discussion and consensus or the intervention of a third reviewer.



Statistical analyses

A narrative summary of the included systematic reviews is presented with a summary of the main study characteristics tabulated. No additional quantitative data synthesis was performed.

Emphasis was put on recent reviews, reviews of higher quality based on ROBIS scores and reviews where meta-analysis was conducted. Where reviews carried out a relevant meta-analysis, the pooled results were included. Conclusions from qualitative and/or older reviews were briefly summarised in narrative. Given the rapidly developing technology that exists, reviews were considered as possibly out-of-date if they had a latest search date before 2016. However, where other evidence was limited, these older reviews were included and variously introduced.

The reviews were categorised based on (1) the type of population as described in the paper or based on age provided in the paper (school-aged children [includes adolescents; ≤18 years]; college/university students; young adults [≥19 years]; both adolescents and young adults [any age range <25]) and (2) type of intervention [mobile phone; computer only; internet only; games; digital (any); other]. Where a review reported on a range of different digital interventions we defined these within the category ‘any digital'.




Results


Characteristics of included reviews

The stage 1 systematic literature search for systematic reviews retrieved a total of 4,377 records, with 1,122 being relevant to alcohol. The stage 2 systematic search identified 19,730 records, with 3,456 being relevant to alcohol. After de-duplication and screening 49 systematic reviews were identified for the broader project area. Of these, 25 systematic reviews (13, 18–41) met the alcohol relevant inclusion criteria. An additional two relevant systematic reviews (42, 43) were identified from further searching resulting in a total of 27 systematic reviews (Table 1), included in our review of reviews.


TABLE 1 Characteristics of included systematic review.

[image: Table 1]

Reviews were grouped by type of included participants. College and university students [n = 7 reviews (19–25)] as well as participants in school-aged [n = 2 reviews (18, 43)]. Two reviews focused particularly on those over 18 years (young adults) so are discussed together (26, 27). The remaining reviews [n = 16 (13, 28–42)] covered both adolescents and young adults (variously defined) and were delivered in a community setting. Where a review was not exclusively concerned with students in either college or school, this was grouped as both adolescent and young adult.

For study selection process see PRISMA flow chart in Figure 1.



Rob assessment

Twenty two of the 27 included reviews had a high RoB, with a low RoB rating in only five of the included reviews (26, 28, 29, 40, 43). Sixteen of the 27 reviews were considered likely to be out-of-date (having a search end date before 2016 and thus likely to detail technology that has been surpassed by newer developments or superseded primary research) (18–22, 26, 29–31, 34–39, 42) and will therefore be unlikely to represent digital technology that is current, widely used, or advanced enough to have optimal interactivity and features (see Supplementary File S3, RoB assessments). However, they have been variously introduced and described for purposes of overview.



Cancer incidence and adverse events

No reviews identified any cancer related outcomes or reported any adverse events.



School-aged children

Two reviews restricted to RCTs, both conducted by Champion and colleagues, assessed digital interventions solely in school-aged children. The earlier review by Champion was deemed out of date (pre 2016) with a high RoB and concluded that existing computer- and internet-based prevention programs in schools had the potential to reduce alcohol and other drug use as well as intentions to use substances in the future (18). However, Champion et al. (2019) was higher quality, more up to date and included a meta-analysis. They found that, overall, eHealth school-based multiple health behaviour change interventions were not effective in preventing or reducing alcohol use. This conclusion was based on six studies reporting alcohol use outcomes. Two studies, with four intervention groups, were combined in the meta-analysis and pooled results showed that interventions had no effect on the prevalence of alcohol use (OR = 1.13, 95% CI: 0.95–1.36).



College/university students

Seven reviews were solely in college or university students (19–25). None were rated at low RoB. All covered a range of interventions (Table 1). Two systematic reviews were judged as out-of-date (19, 20) (Elliott 2008 had searches ending in August 2007 and Carey 2009 did not state the search end date). Of the remaining five, two covered any digital intervention (24, 25) and three focused on internet interventions (21–23). None of the internet intervention reviews included a meta-analysis. Of the two reviews examining any digital interventions, only Prosser and colleagues conducted a meta-analysis (25).


Internet intervention

All three internet intervention reviews had some positive conclusions. Bhochhibhoya and colleagues concluded that using the internet as a brief intervention approach can effectively support efforts to reduce binge drinking among college students (21). Leeman and colleagues concluded that there was some evidence supporting very-brief, web-based interventions in reducing alcohol use but not related problems such as increased likelihood of poor academic performance, motor accidents, violence or risky sexual behaviour in college students (22). Bedendo and colleagues presented the most up-to-date review and included the most individual studies of all reviews (23). They concluded that personalised normative feedback and the AlcoholEdu website, the most frequently evaluated interventions among the included studies, were effective in reducing alcohol use in university students. While these reviews do suggest encouraging results, two were out of date and the latest review by Bedenedo (23) did not conduct searches beyond February 2016, so any up to date primary research has not been included in their review. Furthermore, only Leemen and Bedendo utilised RCT evidence, while Bhochihibhoya and colleagues did not clarify included study designs.



Any digital intervention

Of the two reviews considering a range of digital intervention type, Dick and colleagues focused on the effectiveness of digital interventions to reduce harm from illicit substance misuse without alcohol use being a focus of the studies in the reviews (24). However, they included four studies in their review that had alcohol outcomes. Their overall conclusions did not relate to alcohol and they did not present a meta-analysis. However, Prosser and colleagues (25) evaluated the effectiveness and moderators of E-interventions vs. assessment only controls in the reduction of alcoholic drinks per week in university students. They included only RCTs. Included studies in this review took place in the United Kingdom (UK), the United States of America (USA), Canada, Netherlands and Sweden. However, most studies took place in the USA. Most, but not all, of the included studies consisted of web-based personalised feedback. Twenty-three studies were included in meta-analyses. E-interventions reduced the number of drinks per week compared to assessment only controls although the overall effect was small (SMD: −0.15, 95% CI: −0.21 to −0.09). Sub-group analysis of web-based personalised feedback interventions demonstrated a small to medium effect on reducing drinks (SMD: −0.19, 95% CI: −0.27 to −0.11). For the other interventions, there was little effect (SMD: −0.07, 95% CI: −0.14 to 0.00). Six studies were included in a further analysis with their included follow-ups ranging from 6 to 12 months' post-intervention. No difference between the groups was found (SMD: −0.05, 95% CI: −0.12 to 0.02). While this would suggest that digital interventions can be useful, and feedback-based interventions are to be noted, this review had searches dating only up to June 2017, so the most recent literature on digital interventions for alcohol for college /university students has not been evaluated. Additionally, this review, like the other reviews in this section, had limitations and was rated as high RoB (Supplementary File S3) (25).




Young adults only

Two reviews were identified where the target populations could be categorised as young adults, but were not explicitly college or university students, and included studies where participants were generally over the age of 18 years. Two reviews focused particularly on those over 18 years so we have grouped them together (26, 27). The review by Khadjesari and colleagues covered computer-based interventions and was rated at low RoB (26) and the review by O'Rourke and colleagues covered a range of digital interventions, but was rated at high RoB (27). Only the review by Khadjesari and colleagues included a meta-analysis (26).

O'Rourke and colleagues focused on young adults aged 18 to 25 years who were screened as being hazardous drinkers although not receiving specialist services (27). The authors of this qualitative review concluded that the ability to provide personalised electronic feedback resulted in a reduction in alcohol consumption, frequency of binge drinking, and drinking in a non-risky way. However, intervention length did not appear to have an impact on overall effectiveness. This review had searches dating only up to January 2016, so the most recent literature on digital interventions for young adults has again not been evaluated. Additionally, this review had several methodological limitations and was rated at high RoB.

The review by Khadjesari and colleagues included 18 studies of college students, three studies of adult problem drinkers from the general population, two of work-place employees and one of emergency department (ED) attendees (26). Eight studies appeared to screen for hazardous drinking, but the other studies used either a lower cut-off score or did not restrict inclusion based on alcohol intake. Most studies compared a computer-based intervention with a minimally active comparator group. The meta-analyses suggested that computer-based interventions were more effective than minimally active comparator groups (e.g., assessment-only) at reducing grams of alcohol consumed per week in student [mean difference (MD): −19.42, 95% CI: −29.83 to −9.00] and non-student populations (MD: −114.94, 95% CI: −198.6 to −31.29). However, a sensitivity analysis of those studies focusing on more methodologically robust studies showed no difference between intervention and minimally active comparator groups in alcohol consumed per week by students (MD & 95% CI not reported). Few studies investigated non-student populations or compared interventions with active comparator groups. The review only covered studies up to December 2008 and was therefore out-of-date and cannot reflect more recent developments in digital technology.



Both adolescents and young adults

Sixteen reviews included studies of both adolescents and young adults (variously defined) Three were rated at low RoB (28, 29, 40). Five reviews restricted inclusion to RCTs (28, 30, 31, 34, 38). Four accepted a range of study types (33, 35, 39, 40). However, six reviews did not clarify the type of studies to be included (13, 29, 36, 37, 41, 42). Just four conducted a meta-analysis of included alcohol studies (28, 31, 32, 40). Ten reviews were judged as out-of-date (having a search end date before 2016) (29–31, 34–39, 42).


Mobile phone interventions

Two reviews focused solely on mobile phone interventions (32, 33).

Bastola and colleagues' review focused on college students and university students (but defined young adults as under 39 years) (32). The intervention was mobile phone-based text messages as a preventive intervention for problem drinking. The authors commented that message size and frequency varied widely between the studies with reported frequencies ranging from twice weekly to four to six times daily. Seven studies were included of which two reported on longer-term outcomes (six months or more). In the short-term, mobile phone text messages did not reduce the number of drinks per occasion (SMD: 0.28, 95% CI: −0.02 to 0.58) and consumption of average standard glasses per week (SMD: −0.05, 95% CI: −0.15 to 0.05) whereas the risk of binge drinking was significantly higher (OR = 2.45, 95% CI: 1.32–4.53) in the intervention group. Longer-term effects were similar, favouring controls for reduction of binge drinking (OR = 7.24, 95% CI: 2.71–19.31). The authors concluded that text message-based interventions might not be effective in decreasing alcohol intake in this population. They advised further study in particular to determine whether the messages have possible negative effects.

Staiger and colleagues investigated reduction in the use of illicit drugs and tobacco in addition to alcohol (33). Additionally, some of the studies in their systematic review were outside the age range of our review, but seven of 20 studies appeared to be relevant from the study characteristics table. The intervention was mobile apps. Most apps were stand alone, but others had additional components such as supportive counselling or a high-risk patient locator, which sends an alert to patients if they are approaching a high-risk drinking location. The authors identified a number of apps reporting superior outcomes compared to controls including A-CHESS, TeleCoach and CampusGANDR. One app (LBMI-A) reported intervention effects during treatment but not post treatment. There were few commonalities across the more successful apps which varied substantially in intervention length, content, and complexity. However, interestingly they tended to include normative or personalised feedback efficacy and tended to be longer than four weeks in duration. The authors did not find the evidence compelling and advised further research.



Computer interventions

One review by Rooke and colleagues focused on computer-based interventions only (30). The review included studies with variously delivered interventions, including those with and without feedback, accessed at home or not, in both offline and online format, and with or without therapist involvement. The effects of computer-based interventions on alcohol were investigated by moderator analysis. Computer-based interventions were effective at reducing alcohol but effects as reported by standardised differences were small (d = 0.22, 95% CI: 0.14–0.29) (30). The review, however, was considerably out of date with final searches being January 2009 and was of lower quality.



Internet interventions

Four reviews focused on internet interventions for alcohol consumption in both adolescents and young adults (29, 34, 37, 38). None conducted a meta-analysis. Only the review by Bewick and colleagues was rated at low RoB but this review was out-of-date (search end date May 2006) meaning that it did not reflect any of the latest technological developments and no meta-analysis was conducted, instead reporting narratively (29) They report that: “Where web-based personalized feedback alone was compared to web-based feedback combined with additional self-help material the results favoured the combined intervention. Where web-based newsletters with no personalized component were compared to traditional print newsletters the results suggest that traditional print modes of delivery are more effective. However, when a web-based text education website without personalized feedback was compared to a personalized interactive website the results did not favour either intervention.” The reviews by Tait 2010 (34) and White 2010 (38) were also out-of-date (search end dates February 2009 and December 2009, respectively). The review by Giroux and colleagues only included three studies in the age group of interest for alcohol and did not have specific conclusions for this age group (37).



Any digital interventions

Nine reviews considered a range of digital interventions for adolescents and young adults (13, 28, 31, 35, 36, 39–42). The evidence was limited again, with outdated research and was mostly high risk of bias as well as a range of different intervention types.

Four reviews were relatively out-of-date, provided only a qualitative synthesis and were at high RoB (35, 36, 39, 42). The focus of the review by Shingleton was on technology-delivered adaptations of motivational interviewing (TAMI) for a range of health-related behaviours (42). Just four of 28 studies in this review were relevant to alcohol consumption in adolescents and young adults. Overall conclusions suggested the feasibility of this type of intervention and the need for further research to better characterise the components of TAMIs. The review by Haug and colleagues was one of the oldest reviews (search end date August 2009) (35). Further research was suggested to test the efficacy of web-based social norms interventions to decrease alcohol consumption in student and non-student samples. The review by Ohinmaa and colleagues was also one of the oldest reviews (search end date May 2009) (39). The focus was on telehealth for a range of substance abuse and addictive behaviours. This review concluded that there are promising studies in internet applications for alcohol addiction when more developed interactive programs are used in motivated high risk/problem drinking populations. The focus of the review by Tebb and colleagues was on how computer-based interventions integrate theories of behaviour change to address alcohol use among adolescents and young adults (36). Whilst this review had a number of methodological limitations and was not current, their conclusion on the need for greater emphasis on the selection and application of theory in computer-based interventions appears appropriate.

Two reviews were more up-to-date, provided a qualitative synthesis, but were at high RoB (13, 41). Firstly, Hutton and colleagues focused on adolescents and young adults (12–26 years) without alcohol dependency or a pre-existing condition related to alcohol and investigated mHealth (social networking sites, SMS and mobile phone applications) (13). Eighteen studies were included and interventions varied in design, participant characteristics, settings, length and outcome measures. Ten studies reported some effectiveness related to interventions with nine reporting a reduction in alcohol consumption. The authors concluded that use of mHealth, particularly text messaging was found to be an acceptable, affordable, and effective way to deliver messages about reducing alcohol consumption to adolescents and young adults. However, they recommended further research using adequately powered sample sizes in varied settings, with adequate periods of intervention and follow-up and underpinned by theoretical perspectives of alcohol consumption. Secondly, Calverley and colleagues included 70 studies investigating alcohol education programmes for adolescents and young adults, 37 were delivered digitally (41). This review assessed the quality of the interventions provided using ten criteria including: based on theoretical framework/s, culturally and context sensitive content, comprehensive interactive training for programme providers, interactive approach to delivery, multi-component approach to delivery skills training to build resilience, accurate content about peer behaviours and social norms, developmentally appropriate information for the target age group and provided resources to reinforce content. The authors concluded that some education programmes have the capacity to positively change alcohol-related behaviour; however, outcome consistency varied even in high-quality programmes.

One review conducted a meta-analysis, but was rated at high RoB and was out-of-date (search end date 25 March 2015) (31). Dedert and colleagues aimed to characterise treatment intensity and systematically review the evidence for efficacy of e-interventions, relative to controls, for reducing alcohol consumption and alcohol-related impairment in adults and college students. E-interventions could be delivered by CD-ROM, online, mobile applications, or interactive voice response. Thirteen of 28 studies were relevant to the age group of our review. The meta-analysis relating to adolescents and young adults was in college students where e-interventions were associated with a small reduction in alcohol consumption at six-month follow-up [MD: −11.7 grams per week (95% CI: −19.3 to −4.1)]. In five trials that used 12-month follow-up assessments analyses revealed no reduction in alcohol consumption [MD: −4.7 grams per week (95% CI: −24.5 to 15.1)]. The authors suggested that future e-interventions could provide more intensive treatment and possibly human support to assist persons in meeting recommended drinking limits (31).

Two reviews were rated at low RoB (28, 40). Both conducted a meta-analysis and were relatively current (search end dates March 2017 and April 2016 respectively).

The high-quality Cochrane review by Kaner and colleagues was on personalised digital interventions for reducing hazardous and harmful alcohol consumption in community-dwelling populations (28). All participants had been screened as risky drinkers. This review gave a clear definition of digital interventions “delivered primarily through a programmable computer or mobile device (laptop, phone or tablet), and were responsive to user input to generate personalised content which aimed to change the participants” alcohol-related behaviours. Interventions were not restricted to those accessible online.' As the focus of the review was not restricted to adolescents and young adults, relevant results are more limited. There were 27 trials with 13,477 participants who were solely adolescents, young adults or college students. The age limits varied, but the maximum specified age in this subgroup of trials was 29 years. One analysis separated trials of younger people and trials of adults using the longest period of follow-up. For adolescents or young adults, the difference between the digital intervention and no or minimal intervention arms in the quantity of alcohol consumed was smaller in magnitude than in the main analysis of adolescents-young adults and adults combined [−13.4 g/week, 95% CI: −19.3 to −7.6 vs. −22.84 g/week (−30.31, −15.36)]. Furthermore, this value differed significantly from the corresponding value based on 14 trials in 5,764 adults (aged >18 years) (−56.1 g/week, 95% CI: −82.1 to −30.0). However, trials of adults were more heterogeneous. Other important conclusions were made regarding the whole population of the review. They stated that low-quality evidence suggested there may be little or no difference in impact on alcohol consumption between digital and face-to-face interventions. They noted that the behaviour change techniques of behaviour substitution, problem solving and credible source were associated with the effectiveness of digital interventions to reduce alcohol consumption and warranted further research. The authors noted that reporting of theory use was very limited and often unclear. Over half of the interventions made no reference to any theories.

The well conducted review by Smedslund and colleagues assessed the effects of early, computerised brief interventions on adolescents and young adults aged 15 to 25 who were high or risky consumers of alcohol and/or cannabis (40). This review included 52 RCTs and quasi-RCTs relevant to alcohol consumption in the target population and performed a series of meta-analyses. Studies in this review were assessed for quality and evidence evaluated using GRADE (44).

Brief interventions in the review by Smedslund and colleagues were defined as “any preventive or therapeutic activity (delivered by a health worker, psychologist, social worker, or volunteer worker) given within a maximum of four structured therapy sessions, each of short duration that lasts between five and ten minutes with a maximum total time of one hour” (40). Eligible comparator conditions were an alternative early, brief intervention, no intervention or waiting list control. The authors commented that most studies were from the USA and targeted high and risky alcohol use among university students. The mode of delivery of most interventions was through a webpage (n = 47), while fewer studies used other modes of delivery such as telephone (n = 1), CD-ROM (n = 2), e-mail (n = 3), offline tablet computer (n = 1), smartphone app (n = 1), text messages (n = 3), Facebook (n = 1), and chat program (n = 1). Results were presented for a range of comparisons including: assessment and feedback vs. no intervention, assessment and feedback vs. assessment only, assessment and feedback vs. and comparison between two types of active interventions.

In a meta-analysis of 15 studies Smedslund and colleagues found that assessment and feedback reduced short-term alcohol consumption compared to no intervention (40). The effect size was small (SMD: −0.17, 95% CI: −0.27 to −0.08) and the quality of the evidence was low. For long-term alcohol consumption three studies showed a similarly small effect size (SMD: −0.17, 95% CI: −0.30 to −0.04). Again, the quality of the evidence was low. Smedslund and colleagues conducted a meta-analysis of 24 studies which showed a small effect size in favour of computerised assessment and feedback vs. assessment only (SMD: −0.15, 95% CI: −0.25 to −0.06). The quality of the evidence was low. For the long-term follow-up there were only three studies, and there was no difference between approaches (SMD: −0.03, 95% CI: −0.19 to 0.12). Similarly, a meta-analysis of seven studies showed no short-term effect of assessment and feedback compared to education (SMD: −0.02, 95% CI: −0.21 to 0.17). The evidence was of very low quality. A meta-analysis of six studies did not find that the short-term effect of computerised brief interventions was different from a brief intervention delivered by a counsellor (SMD: −0.10, 95% CI: −0.30 to 0.11). However, this was based on very low quality evidence. The two studies with long-term effects also showed no difference between approaches (SMD: −0.11, 95% CI: −0.53 to 0.32 (very low quality evidence). A meta-analysis of four studies by the same first author found a 16% short-term reduction in drinking after a repeated assessment and feedback compared to a single assessment and feedback (Rate ratio: 0.84, 95% CI: 0.78 to 0.91). The quality of evidence was graded moderate. Overall conclusions by Smedslund and colleagues were that the interventions reduced alcohol consumption in the short-term compared to no intervention, but the effect size was small, and there was no effect in the long-term.





Discussion

This review aimed to summarise the evidence for the effectiveness of digital interventions on alcohol consumption in adolescents and young people through a review of systematic reviews. We systematically identified and assessed all relevant evidence and provided a commentary and overview on reported data where possible.

No evidence was identified to demonstrate that digital interventions can reduce cancer incidence in young people through moderation of alcohol consumption. This is unsurprising given that such advances in digital technology are relatively recent, the populations of interest were younger people where cancer incidence is generally lower, and such research would require long term follow up. However, the potential health and social benefits of moderating alcohol consumption are considerable. No reviews reported any adverse events concerned with the use of interventions.

With regards to alcohol consumption outcomes, results were derived from a wide range of studies with considerable heterogeneity and were mostly lower quality. This made it difficult to define any consistent findings that suggest any clear effect. Interventions were variously described and could often fit into more than one category, so we tried to group reviews as closely as possible based on the definitions and descriptions that were provided. Some evidence from systematic reviews exists for those interventions defined as “any digital intervention” in both adolescents and young adults (13, 28, 31, 35, 36, 39–42), internet interventions in both adolescents and young adults (29, 34, 37, 38), computer interventions in young adults only (26) and any digital interventions in school-aged children (18, 43). Minimal evidence exists for college/university students and internet interventions (21–23).

However, the evidence does indicate that some interventions, such as personalised feedback interventions for instance, can potentially have an impact on alcohol consumption in young adults, however, this effect is modest and not conclusive.

The review identified relevant and important shortcomings that should be addressed and are key to designing further research and developing future public health recommendations. These can be defined as two separate but related categories, (1) effectiveness (do results demonstrate the effectiveness of the interventions?) and (2) quality and methodological limitations (is there likely to be sufficient quality and consistency in the data/methods for the effect to be reliable?).

With only 27 reviews identified that fulfilled our criteria the systematic review evidence is overall limited. The definitions of population and intervention that were used by each review varied considerably so that results could not be easily grouped or considered together as they were often essentially comparing different interventions, with different methods on different groups of people. For example, Champion and colleagues (43), included studies which compared school-based digital prevention programmes vs. a control group of no intervention, education as usual, or an alternate evidence-based intervention not delivered via eHealth. However, the range of interventions that were included encompassed various methods of delivery including the internet, computers, tablets, mobile technology, or tele-health. For this reason, we have categorised this review as being “any digital”, as it could not strictly be defined as a more specific intervention where a particular definition can be used such as “mobile” or “computer”. Even within specific intervention definitions, it was not possible to reliably consider sets of data together. Bastola (32) and Staiger (33) for example both considered the effect of mobile phone-based interventions in participants that we defined as “adolescents and young adults”. However, marked differences were evident when examining the characteristics of each review. While Bastola defined young adults as being under 39 years, Staiger's review did not specify any age-related criterion. Bastola and colleagues included text message-based interventions but noted that that there was wide inconsistency in the format of text-based interventions amongst the included studies. Staiger and colleagues, however, included mobile phone app-based interventions, which may have a completely different interactivity to text messaging, that included several distinct apps which were also markedly different from each other in terms of intervention length, content, and complexity. Ultimately, both authors advised that further research was recommended.

In commenting on our findings, it must again be emphasised to the reader that unclear and overlapping definitions should be considered in the interpretation of results. The outcomes used in this review of reviews are those that were chosen in the included systematic reviews, that in turn had to deal with the various definitions in the primary studies. This limited our options to use a comprehensive, clearly defined, and consistent set of outcomes and thereby meant that full systematic groupings and further meta-analysis was not possible.


Strengths and limitations

Our review was developed using evidence from systematic reviews. Its strengths include comprehensive literature searches without language restriction and across a range of databases and resources and the inclusion of the highest certainty evidence.

Several problems were identified with the included systematic reviews. A number of reviews were out-of-date, which is a highly problematic in a rapidly changing technology field such as digital interventions. If systematic reviews are out-of-date the resulting review of reviews does not include the most recent evidence either. Most reviews were at high risk of bias suggesting that their results and conclusions may not be reliable. In addition, many reviews included digital interventions which were defined in various ways by the authors. There was a high heterogeneity across the reviews in terms of populations, duration of interventions, content and personalisation, comparators and outcomes. Relatively up-to-date and good quality reviews were scarce. While we conducted this process with rigour, there is always the potential that certain evidence was missed, however, we consider that to be of low likelihood and unlikely to have any major impact on the general observations of this review.

The review highlights a decline in primary study numbers included in the systematic reviews up to 2020 (Figure 2) suggesting that any recent literature had not been rigorously reviewed. As can be seen, primary studies included in the systematic reviews peak in 2014. Older reviews will obviously not include more recently published primary studies. Moreover, reviews varied in the inclusion criteria and the numbers of included studies. Thus, there is no certainty that all relevant studies were captured by included systematic reviews and so it is feasible that there may be relevant primary research that has not been identified.


[image: Figure 2]
FIGURE 2
Primary studies identified by the systematic reviews suggests a decline up to 2020, emphasising that any recent literature had not been rigorously reviewed.





Conclusions

This review examined existing systematic review literature on digital interventions to reduce alcohol consumption in young people and assess the body of evidence. There is limited systematic review evidence indicating that certain digital interventions may be effective in achieving some positive impact on alcohol consumption in certain groups of young people. However, the observed effect is often small or diminishes when only methodologically robust evidence is considered.

It appears that interventions which offer feedback may be useful approaches for future public health interventions. Future research is necessary that takes a more specific approach, to also address what may be more relevant variables in moderating the impact of an effect, such as feedback vs. non-feedback, short term vs. long term, mobile internet via app vs. computer internet via website. This is an important point, as definitions such as “computer”, “mobile phone” or “digital” are generic and within them are a range of specific “treatments” delivered with specific protocols. It is akin to grouping a range of different analgesics, each with different designs and mechanisms. Given the rapid evolution of such digital technology and the wide variability within interventions, these future efforts may be helpful to elucidate the optimal digital strategy. While this was beyond the scope of this review, the prevalence and potential impact of excessive drinking in younger populations, the current limitations in evidence, and the continually developing potential of digital technology, are key reasons to facilitate further research. The optimal use of digital technology may have the potential to help reduce risky behaviours in young people that may contribute to health harms including cancer.
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(e the internet, computers, tables, use. alcohol outcomes. Based on 6 studies

mabile technology, or tele-health, reporting alcohol use autcomes. 2 studies,

Comparator: No intervention, education as with 4 intersention groups, were combined

usual, or an alternate evidence based in the meta.an wing interventions

intervention not delivered via eHealth (eg, had noeffecton the prevalence ofalhol use:

face to face). (OR= 113, 95% CI: 095-1.36). Limited
relevant research identified.

College/University students

Computer

Elliot et al. (19) | Qualitaive. | To examine the results of randomized | Design: RCTs 19| Aleohol consumption (quantity, | High | August 2007 | Overall, findings provide some support for et included searches up to August
controlled trils of e interventions Participants: College students frequency, intensity), blood ly i ison with idered to likely include
designed to reduce college drinking. | Intervention: Computer based intervention alcohol concentration, alcohol assessment only contral conditions. In ot technology and research, review

Comparator: Not stated problems addition, possible moderators (e.g, baseline | had high RoB, o meta-analysis was
drinking patterns) and mediators (e.; conducted. Not prioritised for discussion.
corrected drinking norms) have emerged.

igital Intervention (Any)
Carey etal. (20) | Meta- To evaluates the efficacy and moderators | Design: Not stated, Participants: 33| Alcohol consumption (quantity, | High | Not stated | CDIs reduce the quantity and frequency of | Review did not confirm search dates and
analysis | of computer-delivered interventions | Undergraduate students, Intervention: frequency, intensity), alcohol drinking among college students. CDIs are | therefore considered to lkely include
(CDIs) to reduce alcohol use among | Alcohol-related intervention delivered via related problems generally equivalent to alternative alcohol. | outdated technology and research, review
college students. computer or electronic device, Comparator: related comparison interventions. had high RoB and was not prioritised for
discussion.

Dick et al. (24) | Qualitative | To systematically identify and criically | Design: Not stated 8 | Alcohal consumption (quantity) | High | April 2018 | The results support the need for further | Overall condlusions did not relte o
appraise studies examininy Partcpons: Callcg: students rescarch, particularly given the success of | alcohol, and they did not present a meta-
effectiveness of digital interventions for, | Inte bm or mobile digital digital interventions for alcohol and tobacco | analysis. Only 4 studies were relevant to
illicit substance misuse and harm interventior im of reducing harm harm reduction. alcohol outcomes. No study designs were
reduction from subsance misvse, xcluding alcohal clarified and there was high RoB meaning

specfic interventions it was not prioritised for discussion.

Comparison: Not stated

Prosser etal. | Meta- To evaluate the effectivencss and Design: RCTs 21| Aloohol consumption (quantity) | High | June 2017 | E-Interventions show a small, significant | E-interventions reduced the number of

©3) analysis | moderators of E-Interventions v. Participans: College students olic drinks per | drinks
assessment only controls in the reduction intervention, in that the week. Personalised feedback E-Interventions | only controls, (SMD: ~0.15, 95% CI
of alcoholic drinks per week in university | intervention was delivered via a showwed the strongest effect 021 to ~0.09). Web-based personalised
students technalogical device feedback interventions demonstrated a

Comparator: Not stated small to medium effect on reducing drinks

(SMD: ~0.19, 95% CI: ~027 to ~0.11).
For the other interventions, there was no
effect (SMD: ~0.07, 95% CI: ~0.14 to
000). Searches dating oly up to June
2017, 50 the most recent literature o has
Dot been evaluated. High RoB.
Internet
Qualitative by utlising | Design: Not stated 14| Alcohol consumption (quantity, | High | 2014 “This review supports using the Internet as a | Encouraging results but high RoB, lack of
etal. (21) Participans: College students frequency) brief intervention approach that can ity on included studics, and lack of
Intervention: Internet-based interventions effectively support efforts to reduce binge | meta-analysis, searches were up to 2014
Internet-based interventions aimed at | aimed at reducing binge drinking among drinking among college students and so included technology and research
reducing binge drinking among the | the college population. may be outdated.
college population Comparator: Not stated

Leeman etal | Qualitative | To address the efficacy of very brief web. | Design: RCTs 15| Alcohol consumption (quantity, | High | September | This review yielded some evidence Considerable variation between included
based alcohol interventions Participants: College students frequency, intensity), alcohol 2014 upporting very. brief, web-based trials across study design, outcomes and

Intervention: Very-brief, web-based alcohol selated problems entions i reducing alcohol use but not | interventions mean that reliability in

reduction interventions slite reblems sl shues, Ve | vl concusions cepet e e, B

Comparator: Not stated brief, web-based interventions are worth | RoB and 1o meta-analysis conducted.
pursuing given their convenience, privacy, | searches were up to 2014 and so included
and potential public health benefit technlogy and research may be outdated.

Bedendo etal. | Qualitative | To identify the main modalites of Design: RCTs 36| Aloohol consumption and High | February | Personalised normative feedback and the | Most up to date review describing internet

©3) interventions via the Internet to limit the | Participants: College students consequences of alcohol 2016 AlcoholEdu website, the most frequently | based interventions in college students,
use of alcohol in university students and : consumption vl itrvntonsamon the et | igh R a0 metw-alyss vas
to describe th studies, were effctive in reducing alcohol use | conducted, searches were up to early 2016
interventions on consumption and identifid: personalised normative feedback in university students. and so included technology and research
consequences of alcohol use. and multicomponent interventions. may be outdated.

Comparator: Not prespecified

Young adults only

Computer

Khadjesari et al. | Meta To determine the effects of computer- | Design: RCTs 18| Alcohol consumption (quantity, | Low | December | Computer based interventions may reduce | Meta-analyses suggested that computer-

©5) analysis | based interventions aimed at reducing | Participants: Adults (aged 18 years and frequency) alcohal consumption compared with based interventions were more effective
alcohol consumption in adult older) assessment-only; the conclusion remains | than minimally active comparator groups
populations Intervention: Stand-alone (non-guided) tentative because of i « i

computer-based interventions weaknesses i the studics. alcohol consumed per week in student

Comparator: Minimally active (e, (MD: ~1942,95% CI: ~29.83 to ~9) and

assessment-only, usual care, generic non: non-student populations (MD: ~114.94,
tailored information, or educational 95%Cl: ~198.6 to ~31.29). This review was
materials) or an active comparator group relable but only covered studics up to

(e, brief intervention). Dizsmtet 208 1 therefore out-of date

nology and research islikely a concern.

Digital intervention (Any)

O'Rourke et al. | Qualitative | To review the eff Design: RCTs observational studi 13| Alcohol consumption (quantity, | High | January 2016 | Usage of text messaging and Social Network | High RoB and no meta-analysis, diflring

@) communication interventions for alcohol | Participants: Young aduls (13 to 25 years) frequency, intensity), AUDIT Sites (SNS) increased accessibiity and case of | intervention styles included, searches up
misuse amongst hazardous young screened as being hazardous drinkers engaging in an intervention that s appealing | to Jan 2016 suggest that more up to date

Intervention: Behavioural interventions and acceptable for young adults. research and technology may be missed.

delivered via electronic communication

methods: (1) Web-based; (2) email; (3 text

messages SMS and MMS and; (4) Social

Network Sites

Comparator: Treatment as usual, placebo,

1o intervention

Both and young adults

Computer

Rooke etal. (30) | Effect “To quantify the overall effectiveness of | Design: RCTs 20| Abstinence, change from High | January 2009 Findings of the meta-analyss suggest that | Computer-based interventions were

estimates | computer-delivered interventions for | Participants: A preintervention ta follow-up and m effctive at reducing alcohol but effects as
alcohol and tobacco use intervention: Compmex or internet based post intervention use reported by standardised differences were
interventior small (d =022, 95% CI: 0.14-029). Final

Comporator Not computer o nternet of treating uncomplicated substance use and | searches were conducted in January 2009

based interventions related problems. 50 up to date technology and research will
likely be missed.

Digital intervention (Any)

Kaner etal. (28) | Meta To assess the effectiveness and cost Design: RCTs 2 | Alcohol consumption (quantity, | Low | March 2017 | There is moderate-quality evidence that | High quality rliable Cochrane review,

analysis | effectiveness of digial interventions for | Participants: peaple iving in the community frequency, intensity), other digital interventions may lower alcohol screenad risky drinkers and dlear definition
reducing hazardous and harmful alcohol | whose alcohol consumption had been ‘measures of consumption, consumption in hazardous drinkes. of digital interventions although thi
consumption, alcoho.related problems, | screened as hazardous or harmful (WHO indices of alcohol harm or social Substantial heterogeneity and risk of included several different types of device, all
or both, in people ving in the 1992) and who were directed toward any problems to drinkers or affected performance and publication bias may mean | were interactive with interventions being
community digital intervention. others, cost effectiveness, adverse the reduction was lower. Low-quality responsive to feedback. Focus of the review

Intervention: digtl, defned as being events evidence suggested there may be ltle or no. | was not restrited to adolescents and young,

delivered primarily through a programmable difference between digial and face-to-face | aduks, 50 relevant resuts are limited. the

‘computer or mobile device (laptop, phore o interventions, Behaviour change techniques | difference between the digital intervention

tablet), and were responsive to user input o with effectiveness to reduce | and o o minimal intervention arms in the
genenite personalised content which aimed alcohal consumption. quantity ofalcohol consumed was smallr in
to change the participants’ alaohol related gitude than in the main analysis
behaviours. (~13.4 glveek,95% CL 193 t0 ~7.6).

Cﬂmpamtar objectives 1 and 3 the control Furthermore, this value differed significantly

on was 1o intervention (screning or from the correspondingvalue n aduls (aged
screening and asscssment only), prirted or >18 years) (-56.1 giweck, 95% Cl: ~82.1 to

oo b e sl e ~300). Searches up to 2017 suggpst that

information, or in a health setting the care recent rescarch or techrology may be

the patint would have received anyway for missed.

their presenting complaint. objective 2, the

control condition was a face-to-face brict

intervention to reduce alcohol consumption

or harm.

Dedert et al. Meta To characterize treatment intensity and | Design: RCTs 13| Alcohol consumption (quantity, | High | 25 Mar 2015 | Evidence suggests that low-intensity e- | Meta-analysis relating to adolescents and

) analysis | systematicall review the evidence for | Participants: Patients with alcohol misuse frequency), alcohol problems, interventions can produce small reductions | young adults was in college students where
efficacy of e-interventions, relative to | or an alcohol use disorder met limit guidelines in alcohol consumption at 6 months, but | e-interventions were associated with a
contrals, for reducing alcohol there is litl evidence for longer-term, small reduction in alcohol consumption at
consumption and alcohol related delivered by CD-ROM, online, mnbxlc ically significant effcts. Future - six-month follow-up (MD: ~117 grams
impainment in adults and college applications, or interactive voice response interventions could provide more intensive | per week, 95% CI: ~19.3 to ~4.1).In five
students Comparator: Inactive or active contrals treatment and possibly human support, trials that used 12-month follow-u

ssements salyss revesled o seucon
i alcohol consumption (MD: ~4.7 gra

per week, 95% Cl: ~245 to 15.1)
Interventions were largely varied and
review had high RoB. Search dates of 2015
mean that up to date technology and
research may be missed out.

Shingleton et al. | Qualitative | To describe and evaluate the methods | Design: Not stated 5| Alcohol consumption (quantity, | High | 27 February | Researchers have used a range of technologies | Review had a high RoB with minimal

) and efficacy of technology-delivered ot reported frequency), blood alcohol 2015 to deliver TAMIS suggesting feasibility of | focus on alcohol consumption in
motivational interviewing interventions echrology-delivered concentration, drunk driving these methods. H ere are limited | adolescents and young people from
(TAMIs), discuss the challeng mal interviewing interventions (frequency) data regarding their eficacy,and strategies o | included studies Synthesis was qualiative
apportunities of TAMIS, and provide a | Comparator: Not stated deliv nal components remain a and likely out of date given the February
framework for future rescarch challenge. Future research th.w w208 fnal search date

characterize the comporents of

empirically test the effcacy of TAMls ot
randomized controlled trials and incorporate
fdelity measures

Hutton etal. | Qualitative | To examine current evidence on the Design: Not stated 17| Alcohol consumption (quantity, | High | fanuary 2017 | Use of mHealth, particularly text messaging | High RoB and no meta-analysis but most

3 effectiveness of mHealth technology use | Participants: Adolescents and young adults frequency) was found to be an acceptable, affordable, | up to date in this sub-group. mhealth
in posiively influencing alcohol-related | (12-26 years) without alcohol dependency and effective way to deliver messages about | interventions were wide nngmg and

young people without | or a pre-existing condition related to reducing alcohol consumption to young | included studies varied in
known alcohol addiction alcohol Poepl. Butes mossec i sduuily’ | astipast hmeenstis, setogs Vgl

Intervention: An mHealth intervention powered sample sizes in varied settings, with | and outcome measures. Reduction in

delivered via website or mobile technology adequate periods of intervention and fallow- | alcohol consumption was reported in

(including text messages, A up, underpinned by theoretical perspectives | some studies but methodological

smartphone devices, iPad and internat incorporating behaviour change in young | limitations mean reiable and consistent
deivered treatmen). peaple’s use of alcohol, is needed. conclusions cannot be made.

Comparator: Not stated

Haug et al. (35) | Qualitative | To review, the published literature on | Design: RCT, quasi-RCTs and pre-post 12| Alcohol abstinence or reduction | High | August 2009 | Suggestions for the implementation of certain | Out of date with final searches in August
Internet and mobile, phore interventions | studies intervention approaches in. Germany could | 2009 meaning recent research and
to decrease alcohol consumption and for | Participants: Adolescents and young adults not be derived from the existing studics. In | technology wil be missed out. Review had
smoking cessation in adolescents from 12 t0 25 formed the majority of the German context research was high RoB and was therefore not

recommended to test the eficacy of web. | prioritsed.
on: Internet based and mobile based social norms interventions to decrease
ns alcohal consumption in student and non

Comporater, Not e student samples.

“Tebb et al. (36) | Qualitative | To conduct a literature review of Design: Not stated Unclear | Alcohal consumption (quantity, | High | December | Given the importance of theory in guiding | Review had a high RoB with several
computer-based interventions (CBls) | Participants: Adolescents and young adults frequency, intensity), 2014 interventions, greater emphasis on the ‘methodological limitations and no meta-
designed to address alcohol use among | (12-21 years) alcohol concentration. selection and application of theory is needed. | analysis was conducted. Focus was on how
adolescents and oo adults (aged 12 | Intervention: Computer based interventions ‘The classification system used in this review | computer based interventions integrate
21 years) and examine the extent to | aimed at preventing or reducing alcohol offers a guiding framework for reporting how | theories of behavi to address
i Bl us theorks of ehaviour | delivered v compute, abe,or theory based principles can be applied to | alcohol use among adolescents and young
d\nr‘ge n lhe)r development and smartphore. computer based interventions adults. The need for greater emphasis on
evalua Comparator: Not stated the selection and application of theory in

computer based interventions was
identified. Review was not prioritised for
discussion.

Ohinmss 1l | Quitaiv | To do & syt e of Geheal | Drge Compaaive st Pamupanu Undlear | Alcohol consumption (quantity, | High | May 2009 | The results of this review Bttt i | Eoe s of i for a range of

9 studies in addiction/substance abuse and | Any, Intervention: Inte intensity), problems Internet, computer, and telephon substance abuse and addictive behaviours
study the effectiveness and/or cost computerbased, text messages, applcatonsare a st 1 cective 3 Final searches were 2009 and so outdated
effectiveness of the different telehealth | Comparator: No treatment or non- conventional services, especially when we | with a high RoB. The review concluded
applications in different addiction telehlth treatment sew more recently published applications | that there are promising studies in internet
problems. that utlize personalized, interactive modular | applications for alcohol addiction when

setings. more developed interactive programs are
used in motivated high risk/problem
drinking populations. Review was not
prioritised for discussion.

Smedslund et al. | Meta- To assess the effectiveness of carly, Design: RCTs and quasi RCTs 52| Alcohol consumption (quantity, | Low | April 2016 | The interventions significantly reduce alcohol | Review was of low RoB and although

(#0) analysis | computerized brief interver Partcipants: Young people (15-25 years) frequency, intensity) consumption in the short-term compared to | interventions well defined, included a
alcohol and cannabis on hi that were high/risky consumers of al intervention, but the effect size is small, | range of different modes. Results indicate

Intervention: Computerized brief and there is no significant effect in the long. | Computerized interventions reduced short
intervention used as a stand-alone term. There are also shortcomings in the | (SMD: ~0.17, 95% Cl: ~0.27 to ~0.08)
treatment quality of the evidence. Interventions which | and long term (SMD: ~0.17, 95% Cl:
Comparator: No intervention, waiting list provide an assessment of alcohol use with | ~0.30 to ~0.04) alcohol consumption
contral or an alternative brief intervention feedback may have a larger effect that those | compared to o intervention, while a
(computerized or non-computerized) which do not, but again, the evidence is | small effect (SMD: ~0.15, 95% CI: ~0.25
limited. There was no evidence of adverse | to ~0.06) in favour of computerised
effcts assessment and feedback vs. assessment
only was abserved. No short tenm (SMD:
~0.10,95% CI: ~0.30 0 0.11) or long term
effect (SMD: 0.1, 95% CI:
0.32) was demonstrated for computerised
brief interventions when compared to
counsellor based interventions.

Calverly et al. | Qualitative | To assess effects of dietary advice given | Design: Not stated 37| Alcohol consumption (quantity, | High | June 2020 | Findings indicated some education programs | Up to date, with a qualitative synthesis,

) by a dictician compared with another | Participants: Adolescents and young adults frequency, intensity), blo have capacity to positively change alcohol- | but high RoB. The review assessed th
health professional, or use of self-help | (15-24 years) alcohol concentration, related behaviour; however, outcome quaity of the interventions provided using
resources, in reducing blood cholesterol | Intervention: Alcohal education programs, consistency varied even in high-quality ten criteria and concluded that some
in adults including through digital interventions programs. Alcohal education programs education programmes have the capacity

Comparator: Not stated should be designed alongside health to positively change alcohol-related
education/promotion models and best behaviour; however, outcome consistency
practice recommendations, to improve the | varied even in high-quality programmes.
likelihood of desirable behaviour related
outcomes.

Internet

Bewicketal. | Qualitaive | To review the published lterature on the | Design: Not stated 5| Alcohol consumption (quantity, | Low | May 2006 | The current review provides inconsistent | Review had a low RoB but was out of date.

©9) effectiveness of web-based interventions | Participants: Any frequency, intensity), AUDIT evidence on the effectiveness of dlectronic | with last scarches being in May 2006
designed to decrease consumption of | Intervention: Web-based interventions for screening and brief intervention for alcohol
alcohol and/ or prevent alcohol abuse | alcohol consumption use (in anylall populations). Process research | technology would be missed. They report

Comparator: Not stated suggests that web-based interventions are | that web-based personalized fecdback

cenerally well rceived. However, further | alone compared to web-based feedback

controlled trials are needed to fully combined with additional self help

investigate their efficacy and impact. ‘material ses the results favoured the
combined intervention. Where web-based
newsletters with no personalized
component were compared to traditional
print newsletters the results suggest that
traditional print modes of delivery are
more effctive. However, when a web
based text education website without
personalized feedback was compared o a
personalized interactive website the results
did not favour either intervention

Tait and Qualitative | To conduct a systematic review of Design: RCTs 14| Alcohol consumption (quantity, | High | February | Based on findings largely from tertiary No meta-analysis conducted and out of

Christensen randomised trials of web-based Participants: Adolescents and young adults frequency) 2009 students, web interventions targeting alcohol- | date with final searches being conducted

64) interventions for problematic substance | (<25 y related problems have an effect about carly 2009 meaning up to date rescarch
use by adolescents and young adults. | Intervention: Internet-based interventions equivalent to brief in-person interventions, | and technology missed out, Review had

Comparator: At least no treatment control but with the advantage that they can be igh RoB.
delivered t0 a far larger propartion of the
target population. Web-based interventions
to prevent the development of alcohol-related
problems in thase who do not currenly drink
appear to have minimal impact

Giroux et al, Qualitative | To summarize current k.wwiaig; Design: Not stated 3 “Alcobol consumption (quantity, | High | June 2015 | Online interventions seem promising and | Review only included three studies in the

@) regarding psychological Participans: Not stated frequency) appear to meet the needs of participants who | age group of interest for alcohol and did
provided enindy online e computers | Itervention: Oline nerventions argting are in the workforce and seeking help for the | not have specific conclusions for this age
or mobile applications) for at nsk o the reduction of behaviours o symptoms first tme. Long-term efficacy studies should | group. Review was of high RoB and final
problem gamblers or users (alcol related to al nonetheless be conducted. searches in June 2015
illegal drugs) and that were mmd for | Comparator: Not stated technology and rescarch may have been
<fﬁcacy missed.

White etal. (38) | Qualitative | To review the effi nline Design: RCTs 17| Alcohel consumption (quantity, | High | December  available evidence suggests that users can | Out of date with high RoB and was not
interventions for alcohol misuse Participants: Not stated frequency), blood alcohol 2009 benefit from online alcohol interventions and | prioritised for discussion.

Intervention: Online interventions for concentration that this approach could be particularly

alcohol misuse useful for groups less likel to access

Comparator: Not stated traditional alcohol relted services. However,
caution should be exercised given the limited
number of studics allowing extractio of

effect sizes, the heterogencity of outcome

‘measures and follow-up periods, and the
large proportion of student based studies.
More extensive RCTs in community samples
are required.

Mobile

Bastolactal | Meta The main goal of this study was to Design: RCTs 5 | Alcohol consumption (quantity, | High | 2018 “The meta-analysis suggests that text message- | Focused on college students and university

62) analysis | analyse the effectiveness of mobile Participants: College students and young frequency) based interventions might not be effective in | students but defined young adults as
‘phone based text messages adults (<39 years) decreasing alcohol intake in the younger | under 39 years of age. Mobile phone text
preventive intervention for youth and | Interventio message reminders for populations. messages were lss effective than controls
younger adult populations' problem | alcohol-related behavioural interventions. at preventing binge drinking (OR = 245,
drinking Comparator: Not stated 95% CI: 1.32-4.53) and were no different

for mean reductions in drink per occasion
(SMD: 0.28, 95% CI: ~002 to 0.58) and
average standard glasses per week (SMD:
005, 95% CI: ~0.15 0 005). Longer-
term effects were similar, favouring
controls for reduction of binge drinking
(OR=7.24,95% CI: 271-19.31). Review
had a high ROB and although included
interventions were all based o mobile
phones text messags, size and frequency
varied.

Staiger etal. | Effec “To conduct a systematic lterature review | Design: Controlled trials 20" Alohol consumptio (guanty. | Figh | O February | Although most spp nervnionswere Review was relatively recent but had high

63 estimates | of trials evaluating mobile app ricipants: Not stated frequency) 2019 ciated with problematic | RoB. Some of the included studies were

interventions for problematic tobacco,
alcohol, and illicit drug use.

Intervention: Mobile device apps (rot web,
based or SMS in isolation)
Comparator: Any

bstance s, s han one third were
significantly bettr than the comparison

jons at post treatment. Moreover, 3 out
of 6 apps included feedback and 2 had high-
risk of bias, 1 some risk, and 3 low- risk. All 6
apps included interventions of 6 weeks or
Tonger. Commeon study limitations were small
sample sizes; risk of bias; lack of relevant
details; and, in some cases, poorly balanced
comparison conditions. Further research is
required. Evidence for the effectivencss of
apps targeting problematic substance use is
not compelling, although heterogeneity and
rial designs across studies limit the abilty to
compare efficacy.

outside the age range of our review, but
seven of 20 studies appeared to be
relevant. Authors identified several apps
reporting superior outcomes compared to
controls but the heterogeneity of the
interventions mean its diffcult to see
seliable conclusions.

AUDIT, alcohol use disorders identification test; CDI, computer delivered intervention; CI, confidence interval; MD, mean difference; OR, odds ratio; RCT, randomised controlled trial; RoB, risk of bias; SMD, standardised mean difference;

SMS, short messaging service; WHO, World Health Organization.
"This may represent either the total number of included studies in reviews, or the number of studies included in any particular subgroup, sub population, or outcome of a review that was reported separately and appeared relevant to the aims

of this review.

"Emphasis was put on recent reviews, reviews of higher quality based on ROBIS scores and reviews where meta-analysis was conducted. Where reviews carried out a relevant meta-analysis, the pooled results were included. Conclusions

ider

in narrative. Given the rapidly developing technology that exists, reviews were considered as possibly out-of-date if they had a search end date before 2016 as they were unlikely
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