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Abstract

Harmful use of alcohol has serious effects on public health and is considered a significant risk
factor for poor health. mHealth technology promotes health behavior change and enhances health
through increased social opportunities for encouragement and support. It remains unknown
whether these types of applications directly influence the health status of young people in reducing
harmful levels of alcohol consumption. The purpose of this systematic review is to examine
current evidence on the effectiveness of mHealth technology use in positively influencing alcohol-
related behaviors of young people without known alcohol addiction. Relevant articles published
from 2005 to January 2017 were identified through electronic searches of eight databases. Studies
with interventions delivered by mHealth (social networking sites, SMS and mobile phone
applications) to young people aged 12—-26 years were included. Outcome measures were alcohol
use, reduction in alcohol consumption or behavior change. Eighteen studies met the inclusion
criteria. 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. Use of mHealth, particularly text messaging (documented as
SMS), was found to be an acceptable, affordable and effective way to deliver messages about
reducing alcohol consumption to young people. Further research using adequately powered sample
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sizes in varied settings, with adequate periods of intervention and follow-up, underpinned by
theoretical perspectives incorporating behavior change in young people’s use of alcohol, is needed.
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Introduction

Globally, harmful use of alcohol has serious effects on public health including liver
cirrhosis, cancers and injuries and is considered by the World Health Organization as a
significant risk factor for poor health (World Health Organization [WHO] 2015). In 2012,
5.9% of global deaths (3.3 million) were attributed to alcohol consumption (WHO, 2015).
Adolescents and young people are more vulnerable to alcohol-related harm than older
people. Early initiation and episodes of heavy drinking, more typical of young people, are
associated with greater risk of dependence and abuse at later ages and are predictors of poor
health later in life (WHO, 2014). The direct and indirect effects of excessive alcohol
consumption are of significant public health concern and include lost productivity, physical
and mental health problems, increases in crime and violence, motor vehicle accidents and
health-care costs. In the 2015 National Survey on Drug Use and Health, 24.9% of people
aged 12 years and over reported binge drinking in the last month (five drinks for males or
four drinks for females on any one occasion).

There are a number of evidence-based prevention programs and strategies that can assist
young people in reducing binge drinking and the risk of harm and long-term consequences
(Vogl, et al. 2009, Fraeyman, et al. 2012, Mason, et al. 2014, Wright, et al. 2016). The use of
text messaging has shown some effectiveness in helping young people reflect on their
alcohol consumption and in setting goals to reduce their consumption including limiting the
number of drinks on one occasion, in one week or the number of risky drinking occasions
per month (Carra et al., 2015; Flaudias et al., 2015; Haug et al., 2013; Jander, Crutzen,
Mercken, Candel, & de Vries, 2016; Suffoletto et al., 2016; Weitzel, Bernhardt, Usdan,
Mays, & Glanz, 2007). This shift has come about as a direct result of young people’s
increasing use of technologies to connect, belong, share and communicate with their peers
(Spring, Gotsis, Paiva, & Spruijt-Metz, 2013). The flexibility of mobile platforms (mhealth)
provides an opportunity to reach a large number of people at a specific time, has
revolutionized the ability to monitor people’s behavior in ‘real-time” and is commonplace in
personal health education (Maher, Ryan, Kernot, Podsiadly, & Kennihan, 2016).

Maher and colleagues (2016) assert that text messaging can be used effectively to promote
health behavior change and enhance health through increased social opportunities for
encouragement and support. In this context, behavior change is regarded as a reduction in
incidence or prevalence of risky alcohol intake amongst young people without known
alcohol addiction (Michie, van Stralen, & West, 2011). Text messages are commonly used as
forums for advice seeking and sharing of struggles (Cavello et al., 2012; Maher et al., 2016).
It remains unknown whether these types of applications can support young people in their
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decision-making about alcohol consumption or in minimizing risky drinking (Quanbeck,
Chih, et al. 2014). Previous systematic reviews have focused on adult populations with
alcohol dependence/alcohol-use disorders (Fowler, 2016, Donoghue, Patton, Phillips,
Deluca, & Drummond, 2014, Quanbeck, Chih, et al. 2014) and substance abuse more
generally (Kazemi et al., 2017). They found that while mobile technology can provide an
effective way to administer health interventions, it remained unclear which features of this
technology were most effective in preventing risky alcohol consumption and whether those
features would be effective in adolescent and younger populations (Fowler, Holt, & Joshi,
2016). This review fills a gap in the literature by examining the effectiveness of mHealth
interventions designed specifically to reduce risky alcohol consumption and decrease binge
drinking amongst young people without known alcohol addiction.

Interactive technologies addressing alcohol use and behavior change

Aim

Smartphones and other interactive technologies allow young people to maintain
interpersonal communications with their friends and can be used as a support tool for
reducing their alcohol use (Way, Mason, Benotsch, Kim, & Snipes, 2013). In 2010, over
30,000 mabile applications (Apps) had been developed for smartphones covering medicine,
driving, education, health research, communication and patient care outcomes (Luxton,
McCann, Bush, Mishkind, & Reger, 2011). Few of these Apps address risky alcohol
consumption, despite the known benefits of social support in the treatment of alcohol misuse
as well as the cost-effectiveness and potential utility of them as tools to reduce problematic
drinking (Cohn, Hunter-Reel, Hagman, & Mitchell, 2011; Johnson, Scott-Sheldon, Huedo-
Medina, & Carey, 2011; Luxton et al., 2011). The use of Apps is growing in popularity, with
some evidence of their usefulness for young people. In a study by Milward et al. (2016),
young people aged 18-30 years reported liking the information, feedback and monitoring
provided in Apps designed to help reduce harmful drinking.

Gold et al. (2011) used Short Message Service (SMS)/text messaging to educate young
people about sexual health and found this was an effective way to disseminate health
promotion messages. However, it was unclear if this intervention actually changed health-
behavior (Gold et al., 2011). Weaver, Horyniak, Jenkinson, Dietze, and Lim (2013) found
that while young people regularly download health-related Apps, their effectiveness remains
inconclusive and little is known about their quality and influence over young people’s
behavior.

The purpose of this systematic review of the literature is to examine current evidence on the
effectiveness of mHealth technology use in reducing harmful alcohol-related behaviors
among young people without known alcohol addiction. Studies included in this review were
interventions delivered by mobile technology that aimed to reduce alcohol consumption in
non-clinical populations.
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Methods

Relevant articles published from 2005 up to, and including, January 2017 where identified
through electronic searches of CINAHL, Cochrane, Medline, PsyclInfo, PubMed, Scopus,
Web of Science and Sociological Abstracts (Proquest). The following search terms and
associated wildcard variants were used; Adolescents, young people, youth, young adult and
emerging adults, design, Apps, mobile phones, smart phones, SMS, text, hand held devices,
application, health, health behavior, alcohol drinking/or binge drinking, alcohol intoxication,
influence, intervention, accessibility. See Table 1.

Selection of studies

A stepped process was used for study selection. The search identified 1,926 articles.

After removing duplicates, 1,476 titles were reviewed by four of the authors (DW, KG, AH
& IP) based on the inclusion and exclusion criteria. Ninety-one abstracts were then reviewed
for eligibility and examined against the inclusion/exclusion criteria, leaving 33 full-text
articles. Reading of reference lists by the authors resulted in no further inclusions. Authors
read the full text of these articles. A further 15 manuscripts were excluded for the following
reasons: previous substance abuse (Renner, Natalie, Varsha, & Ross, 2012; Kashdan,
Ferssizidis, Collins, & Muraven, 2010); study protocol (Renner et al., 2012; Suffoletto,
Callaway, Kristan, Monti, & Clark, 2013); intervention development (Hospital et al., 2016);
the primary focus was not alcohol (Irvine et al., 2012; Kazemi, Cochran, Kelly, Cornelius, &
Belk, 2014; Reid et al., 2009; Shrier, Rhoads, Fredette, & Burke, 2014); and participants did
not meet age criteria and were not considered young people (Kool, Smith, Raerino, &
Ameratunga, 2014). Finally, three articles were excluded as they were systematic reviews of
online alcohol interventions, designed to decrease alcohol use problematic substance abuse
(Tait & Christensen, 2010); and research evidence underpinning online programs for alcohol
use (White et al., 2010). Overall, 18 articles met the inclusion criteria and were included in
this review. See Figure 1 for the PRISMA process and Table 2 for description of studies.

Inclusion criteria

Studies were eligible for inclusion if they examined the impact of mHealth interventions for
reducing alcohol consumption among young people between the ages of 12 and 26 years
without known alcohol addiction. Studies involving young people with alcohol dependency
or a pre-existing condition related to alcohol were not included. The studies had to include
an mHealth intervention delivered via website or mobile technology (including text
messages, Apps on smartphone devices, iPad and internet delivered treatment).

Data synthesis and analysis

All articles included in the review were appraised for quality using the Critical Appraisal
Skills Programme (CASP) checklist (Better Value Healthcare, 2017) individually by each of
the authors. Classification of evidence was as follows; randomized control trials, randomized
comparison trials, controlled trials without randomization, cohort or case-control studies,
comparison without an intervention and descriptive studies. Overall study quality was high.
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Description of studies — settings

Our findings revealed a range of recruitment settings for mHealth interventions. One study
used a clinical location for recruitment (an Emergency Department) (Suffoletto, Callaway,
Kristan, Kraemer, & Clark, 2012) and three used community environments including a
festival and shopping centers (Crockett et al., 2013), live music events and pubs (Carra et al.,
2015), and an outdoor music festival (Wright, Dietze, Crockett, & Lim, 2016). Schools (n =
5) were the main locations used for young people between the age of 12-19 (Balsa,
Gandelman, & Lamé, 2014; Bannink et al., 2014; Haug et al., 2013; Jander et al., 2016; Vogl|
et al., 2009). The remaining studies (/7= 9) recruited from university settings (Fraeyman,
Van Royen, Vriesacker, De Mey, & Van Hal, 2012; Gajecki, Berman, Sinadinovic,
Rosendahl, & Andersson, 2014; Mason, Benotsch, Way, Kim, & Snipes, 2014; Strohman et
al., 2016; Suffoletto et al., 2016; Weitzel et al., 2007), in Freshers Week/Orientation week
(Moore et al., 2013, Riordan, Conner, et al. 2015) or through established University
associations (Flaudias et al., 2015).

There was considerable variation in the countries where studies were conducted. Of the 18
articles, eight were from Europe; Holland (Bannink et al., 2014; Jander et al., 2016), Italy
(Carra et al., 2015), France (Flaudias et al., 2015), Sweden (Gajecki et al., 2014), Belgium
(Fraeyman et al., 2012), Switzerland (Haug et al., 2013) and the United Kingdom (Moore et
al., 2013), five were from the United States (Moore et al., 2013; Strohman et al., 2016;
Suffoletto et al., 2012, 2016; Weitzel et al., 2007), three were from Australia (Crockett et al.,
2013; Vogl et al., 2009; Wright et al., 2016), one was from New Zealand (Riordan, Conner,
et al. 2015) and one from Uruguay, South America (Balsa et al., 2014).

Type of intervention

The studies used a variety of interventions. Text messages (SMS) were the most commonly
used intervention (7= 8) (Weitzel et al., 2007; Suffoletto et al., 2012; Crockett et al., 2013;
Moore et al., 2013; Mason et al., 2014, Riordan, Conner, et al. 2015; Suffoletto et al., 2016;
Wright et al., 2016). Seven studies used websites to deliver interventions (Balsa et al., 2014;
Bannink et al., 2014; Flaudias et al., 2015; Fraeyman et al., 2012; Haug et al., 2013; Jander
et al., 2016; Strohman et al., 2016). Two interventions included Apps; D-ARIANNA (Carra
et al., 2015), Promekill and Party Planner (Gajecki et al., 2014). One study used a
dramatized story to convey safe drinking messages (\Vogl et al., 2009). Six studies used
secondary techniques such as text messages, interviews, or email reminders to follow-up
participants or to support the primary intervention (Balsa et al., 2014; Crockett et al., 2013;
Flaudias et al., 2015; Fraeyman et al., 2012; Haug et al., 2013; Wright et al., 2016).

Comparison and control groups

Of the 18 articles reviewed, six (n = 6) randomly allocated participants into two groups to
test an intervention (Weitzel et al., 2007; Vogl et al., 2009; Crockett et al., 2013; Balsa et al.,
2014, Riordan, Conner, et al. 2015; Strohman et al., 2016). Of these studies, four
administered a self-report survey at baseline and, based on the survey results, participants
were chosen to be part of the intervention (Weitzel et al., 2007; Vogl et al., 2009; Balsa et
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al., 2014, Riordan, Conner, et al. 2015). Crockett et al. (2013) recruited young people at an
outdoor music festival and then randomly assigned participants to the intervention (Crockett
et al., 2013), and Strohman et al. (2016) used a wait-list control group.

Two studies randomly allocated participants into three groups. Flaudias et al. (2015) used
Facebook, and randomly assigned participants to Facebook, Facebook and text messages,
and Paired Facebook use (Flaudias et al., 2015). Haug et al. (2013) used a non-specified
online assessment tool to collect data describing demographics, alcohol consumption and
drinking behavior (Haug et al., 2013).

Two studies used a three-armed cluster Randomised Controlled Trial (RCT) (Bannink et al.,
2014; Gajecki et al., 2014). Jander et al. (2016) used a cluster RCT (Jander et al., 2016), and
Suffoletto et al. (2012) used a pilot RCT. Gajecki et al.’s (2014) trial included two different
Apps, one by the Swedish government (Promekill) and one of their own designs called Party
Planner. One group was designated Promekill, the other Party Planner, and the third received
no intervention (Gajecki et al., 2014). Bannink et al. (2014) tested an E£-Health-4-U
intervention (web-based tailored messages), with follow-up consultation and control. The
control group received no intervention (Bannink et al., 2014). Jander et al. (2016) used a
cluster RCT in which participants were assigned to the experimental or the control
condition. Suffoletto et al. (2012) used the AUD/T-Ctool to identify ‘hazardous’ drinkers.
The intervention group was sent text messages and supported to set goals, an assessment
group was sent text messages requiring feedback and the control group only received text
messages (Suffoletto et al., 2012). Mason et al. (2014) and Moore et al. (2013) used pre-test
selection (Mason et al., 2014; Moore et al., 2013) whilst Carra et al. (2015), Wright et al.
(2016) and Fraeyman et al. (2012) used no control (Carra et al., 2015; Fraeyman et al., 2012;
Wright et al., 2016). Lastly, Suffoletto et al. (2016) used secondary data analysis to measure
the success of an intervention on a college campus.

Intervention length, design and follow-up

There was substantial variation in the length of interventions, time carried out and follow-up,
with the shortest intervention being 2to 3 h and the longest being lyear. This variation made
it difficult to compare and contrast each study, therefore we will discuss these interventions,

as web-based designs, text message interventions and Apps.

Web-based interventions

Eight studies used web-based interventions (Balsa et al., 2014; Bannink et al., 2014;
Fraeyman et al., 2012; Haug et al., 2013; Jander et al., 2016; Mason et al., 2014; Strohman
et al., 2016; Vogl et al., 2009). Both Balsa et al. (2014) and Haug et al. (2013) supported
their web-based intervention by email and text message reminders. The prescribed amount
of interaction via web-based interventions ranged from 2 hto lyear. Balsa et al.’s (2014)
intervention was delivered in a school and lasted for 2 h, while Fraeyman et al. (2012) and
Jander et al. (2016) followed participants for up to one year after their initial assessment.

Both Bannink et al. (2014) and Mason et al. (2014) used a website as a platform to assess
the drinking levels of young people, and then used a follow-up consultation. Bannink et al.
(2014) used a website called £-Health-4-U. Pre-post questionnaires developed by the
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research team to self-report health behaviors were used at baseline and follow-up (Bannink
etal., 2014). Fraeyman et al. (2012) developed a website intervention, which was available
for 1 year. Young people self-assessed their alcohol use using the AUDIT-C and were then
directed to specific areas on the website where they received immediate, personalized
feedback and suggestions for further action. This program was available for 1 year and
evaluation of the website, and its resources was conducted using five focus groups
(Fraeyman et al., 2012). In contrast, Haug et al. (2013) used a website aimed at reducing
risky drinking levels. Participants were supported with individualized SMS’s based on four
key elements: gender, age, number of standard drinks in the past week, and frequency of
risky drinking in the past 30 days (Haug et al., 2013).

Jander et al.’s (2016) website intervention was game based, called A/cohol Alert. During the
game, participants were asked questions based on a few different models; the I1-Change
model (de Vries et al., 2003), the Theory of Reasoned Action (Fishbein, 1980), the Theory
of Planned Behavior (Ajzen, 1991), Social Cognitive Theory (Bandura, 1986), the Health
Belief Model (Janz & Becker, 1984), the Precaution Adoption Model (Weinstein, 1988), and
the Transtheoretical Model of Change (Prochaska, DiClemente, & Norcross, 1992). After
this assessment, the experimental group received computer-based tailor-made feedback
(Jander et al., 2016). A computer-based cartoon drama called CL/MATE was used by Vogl
et al. (2009) to deliver their intervention over six sessions. The SHARP survey instrument,
consisting of 105 items, was completed by participants at baseline, post-intervention, 6
months and at 1 year (Mogl et al., 2009).

Mason et al. (2014) asked participants to undertake a web-based assessment using the
AUDIT-C; Brief Symptom Inventory; Drinking Expectancy Questionnaire and Stage of
Change Readiness and Treatment Eagerness Scale. Researchers then used a twenty-minute
motivational interview and followed up with four to six text messages daily for four days
(Mason et al., 2014). Strohman et al. (2016) used a computer-based intervention called
Alcohol-Wise, which contained six modules. Participants were then followed up one month
later with their eCHECKUP survey.

Text message interventions

Both Crockett et al. (2013) and Moore et al. (2013) used text messages as their primary
intervention. Crockett et al. (2013) sent text messages for Sweeks; then assessed this
intervention using qualitative interviews. Moore et al. (2013) sent text messages to test the
validity of self-reporting of alcohol consumption amongst participants. They also used the
AUDIT-C and the Fast Alcohol Screening Test (FAST) to determine baseline alcohol use.
Each day participants were asked to text their alcohol use. The feasibility of this intervention
was assessed using qualitative interviews (Moore et al., 2013).

The AUDIT-C was used by Suffoletto et al. (2012) to gain baseline data. Participants were
then randomized and asked to set goals. Text messages were sent using the Pittsburgh
Alcohol Reduction through Text Messaging (PART) tool (Suffoletto et al., 2012). In another
study, Suffoletto et al. (2016) analyzed secondary data from a mandatory program given to
young people who violated college alcohol rules. These young people were required to
undergo a 2-h workshop, and consultation followed by 6weeks of automated two-way text
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messages named Panther TRAC. The goal of Panther TRAC was to allow young people to
set goals, commit to a drinking limit, report their alcohol use and receive messages of
support (Suffoletto et al., 2016).

Riordan, Conner, et al. (2015) used an ecological momentary intervention (EMI) during a
University Orientation (O) week. Text messages were sent each night of O week, promoting
prevention. Prior to receiving an text, participants were given information on standard drinks
and were then asked to fill out a questionnaire detailing their alcohol use. The intervention
was assessed using timeline feedback, and self-reporting of alcohol use (Riordan, Conner, et
al. 2015). Wright et al. (2016) used text messages, links to surveys and Ecological
Momentary Assessment (EMA) as their mHealth intervention. EMA is where mobile
technology is incorporated into psychosocial and health behavior treatments. The
intervention lasted for 1week and effectiveness was analyzed using focus groups (Wright et
al., 2016).

In the study by Weitzel et al. (2007) participants used handheld computers to complete daily
surveys about their drinking behavior; they then received tailored text messages on the
consequences of alcohol use (Weitzel et al., 2007). Flaudias et al. (2015) used the social
networking site Facebook and sent text messages to young people for 5months.

App interventions

Apps were used in two studies; Carra et al. (2015) developed an App named D-ARIANNA,
which was self-administered for 2weeks. Students were asked to participate in a
questionnaire, developed by the researchers, to identify risk and protective factors prior to
using the App (Carra et al., 2015). Gajecki et al. (2014) used two Apps as interventions
(Promekill and Party Planner) and were followed up after 5weeks. The AUDIT-C was used
to identify the number of participants who drank at risky levels (Gajecki et al., 2014).

Intervention effectiveness

Effective

The effectiveness of interventions varied across the 18 studies, with 10 studies reporting
some effectiveness (Carra et al., 2015; Flaudias et al., 2015; Fraeyman et al., 2012; Haug et
al., 2013; Jander et al., 2016; Mason et al., 2014; Moore et al., 2013; Suffoletto et al., 2012,
2016; Weitzel et al., 2007), three reporting mixed results (Mogl et al., 2009, Riordan, Conner,
et al. 2015; Strohman et al., 2016), and two reporting no effectiveness (Bannink et al., 2014;
Gajecki et al., 2014). Three studies were evaluations and did not test interventions (Balsa et
al., 2014; Crockett et al., 2013; Wright et al., 2016). Again, to the large variation in
outcomes, we have divided the studies into effective, mixed results, not effective and other.

Carra et al. (2015) reported success in the delivery of their App D-ARIANNA with young
people reporting increased knowledge of the risks of binge drinking, and the majority of
users stating the App was easy to use (Carra et al., 2015). Flaudias et al. (2015) showed a
reduction in the link between alcohol and “partying’ in both intervention groups, but not the
control. The declared number of glasses of alcohol consumed at festive moments diminished
between the beginning and the end of the program for the intervention groups. Furthermore,
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the link between a reduction in alcohol consumption and festive moments was influenced by
the number of days since registration and not by age or number of text messages received
(Flaudias et al., 2015). Fraeyman et al. (2012) found use of a web-based questionnaire,
tailored feedback, and referrals to counseling was well-received, and participants were more
motivated to consider their alcohol use. Those in a “high risk’ group were willing to seek
help (Fraeyman et al., 2012). Haug et al. (2013) found a decrease in the number of persons
engaging in risky single episode drinking and a decrease in the number of persons with more
than two occasions of risky drinking in the last month (Haug et al., 2013). Jander et al.
(2016) found that their web intervention was effective in reducing risky drinking among
young people aged 15 and 16 years when they participated in at least two intervention
sessions. Mason et al. (2014) found participant’s readiness to change increased after
receiving tailored text messages along with greater confidence to change drinking behavior.
Moore et al. (2013) found that for surveillance, text was acceptable, private and preferred
over email and web-based methods and so might be effective in reducing alcohol
consumption in future trials (Moore et al., 2013). Suffoletto et al. (2012) found a reduction
in heavy drinking days and fewer drinks per drinking days with participants who received
SMS messages and set goals being less likely to repeat heavy drinking days (Suffoletto et
al., 2012). In 2016, Suffoletto et al. found weekend risky drinking decreased for students
who violated an alcohol policy after participating in a face-to-face session and a 6-week
program of text messages that included goal setting. Commitment to the goal was associated
with less alcohol consumption, with men having greater reductions than women (Suffoletto
et al., 2016). Weitzel et al. (2007) found students who used a hand-held computer to receive
tailored text messages about negative consequences of alcohol consumption reported
significantly fewer drinks per drinking days and lower expectancies of getting into trouble as
a result of their consumption (Weitzel et al., 2007).

Mixed results

Riordan, Conner, et al. (2015) had mixed results from their intervention. They found that
overall there was no difference between EMA and EMA-EMI (Ecological Momentary/
Advice interventions) conditions for pre-university drinking, Orientation Week drinking, or
semester weekend drinking. However, women in the EMA-EMI condition compared with
women in the EMA-only condition consumed significantly fewer drinks during O Week and
weekend drinks during the first semester. There was no difference between men’s drinking
in either condition, at any time (Riordan, Conner, et al. 2015). Strohman et al. (2016) also
had mixed results. At follow-up, freshman and sophomore students in the intervention group
showed a significant reduction in peak number of standard drinks and blood alcohol
concentration, but the effect was not observed for juniors and seniors. The study provides
evidence for the short-term usefulness of a web-based intervention in reducing drinking
among underclassmen (Strohman et al., 2016). Vogl et al.’s (2009) result from a school-
based, computer-driven drama differed between genders. For girls aged 13 years, there was a
decrease in alcohol consumption, alcohol-related harms and frequency to drink to excess.
Behavioral effects for boys were not significant (Mogl et al., 2009).
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Not effective

Other

Two studies did not produce an intervention effect. Bannink et al. (2014) could not
demonstrate that web-based health messaging was effective for young people as participants
did not perceive the messages they received as personally relevant (Bannink et al., 2014).
Gajecki et al. (2014), who used two different Apps, showed that Apps can be used to deliver
information about alcohol. However, their results were inconclusive about the effectiveness
of Apps to reduce alcohol consumption. The results from one App (Promekill) found that
young people increased their alcohol consumption, whereas the other App (Party Planner)
did not appear to have any impact on young people’s drinking (Gajecki et al., 2014).

Two studies were evaluations and did not measure the effectiveness of an intervention. Balsa
et al. (2014) focused on low participation in a web-based school program and found it could
be improved using periodic reminders, a longer intervention and by making it mandatory
(Balsa et al., 2014). Crockett et al. (2013) evaluated the feasibility of using text messages to
convey harm-reduction messages. While messages were effective for content, timing and
language, less than half understood the messages specific to alcohol (Crockett et al., 2013).
Wright et al.’s (2016) feasibility study found hourly text messages to collect data through
online questionnaires and tailored feedback delivered over one night out was acceptable to
young people. However, the authors acknowledge that comprehensive testing and evaluation
are now required (Wright et al., 2016).

Discussion

This review supports the idea that an mHealth approach provides an affordable method to
disseminate information to young people (Moore et al., 2013; Gajecki et al., 2014; Mason et
al., 2014; Carra et al., 2015; Flaudias et al., 2015, Riordan, Conner, et al. 2015). mHealth
interventions can be convenient, accessible, relevant, anonymous (Crockett et al., 2013;
Flaudias et al., 2015) and portable for young people (Moore et al., 2013, Riordan, Conner, et
al. 2015). Young people are willing to share or forward text messages, which supports the
assertion that text messages can be used to reach a wider population than the initial message
recipients (Crockett et al., 2013). Text messaging has no geographical boundaries and is
accessible at all times (Flaudias et al., 2015). Haug et al. (2013) and Moore et al. (2013)
reported mHealth interventions as useful ways of collecting individual, real-time data on
alcohol use.

Of the 18 studies included in this review, two studies by Suffoletto et al. (2012, 2016),
argued that brief interventions have the potential to produce behavior change, but larger
studies are needed to assess efficacy. They also claimed that a text message program could
be useful as a booster for helping young people reduce weekend binge drinking. Whereas
Wright et al. (2016) asserted that for mHealth interventions to be successful a continual
process of evaluation needs to take place to ensure that young people’s ideas are
implemented into each new set of messages, leaving them feeling valued and included in the
process.
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Characteristics of effective mhealth interventions to reduce alcohol consumption

Tailored messaging and prevention messages at a younger age were found to be effective. In
addition, findings show that interventions need to be interesting and interactive to hold the
attention of young people. Studies that used static educational materials were not successful
(Balsa et al., 2014). Similarly, Bannink et al. (2014) found that tailored messages could be
improved further, claiming that if messages were more personally relevant, they would be
more likely to be effective (Bannink et al., 2014). Both Jander et al. (2016) and Strohman et
al. (2016) found that prevention messages had a greater impact for those at the beginning of
their “drinking career’ (Jander et al., 2016; Strohman et al., 2016). Strohman et al. (2016)
assert that prevention efforts should be concentrated in the first 2 years of college whereas
other methods, not stipulated in this review, may be needed for those with a longer history of
alcohol consumption.

Overall this review revealed that there was great variability in the study’s methodology,
participant characteristics, including sample size and diversity, setting, use of theoretical
basis, duration of the interventions and follow-up period. This variability resulted in
difficulties in a comparative analysis of the effectiveness of the interventions and of their
outcomes.

Generalizability of any of the results is limited. Collectively, the studies do suggest the
acceptability of mHealth technologies among young people; however, it was difficult to
determine which type of mHealth delivery system was statistically significant in changing
outcomes (text, Apps, web-based, computer game, etc.).

Limitations

The studies in this review are varied and thus it is difficult to draw firm conclusions. Many
of the studies used different measures to assess their outcome variables, were conducted for
different lengths of time, and at different levels of intensity/participant involvement. While
our database search was extensive, this manuscript may not provide an exhaustive review of
all of the literature on the use of mHealth technology to reduce alcohol consumption in
young people. It should be noted that literature is available on the effectiveness of mHealth
interventions for other populations, and that by limiting our search to young people (16—26)
without known alcohol addiction we have limited the scope of findings.

Concluding remarks and future directions

Despite the limitations, this review provides some evidence for the effectiveness of mHealth
technology to reduce risky drinking amongst young people. SMS messaging had the greatest
efficacy amongst the interventions reviewed in this population. Interestingly, young people
did not mind being interrupted by text messages as part of an intervention. Findings suggest
that young people liked personalized messaging and this in itself created an effective way to
convey mHealth messaging. In summary, mHealth is seen as a portable, immediate way to
tailor information for young people. In addition, a reliance on settings such as schools and
universities for recruiting young people narrowed the diversity of the population and the
generalizability of the results.
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The results of this study did not conclude that mHealth technology can definitively influence
behavior change, although there was evidence that reported alcohol consumption was
reduced in nine of the 18 studies. Further research using an adequately powered sample size
in varied settings, with an adequate period of intervention and follow-up, based on
theoretical perspectives that underpin behavior change in young people’s use of alcohol is
needed. Ensuring participation of young people in study designs and implementation may
also assist in the sustainability of results and their transfer into effective public health policy
and practice.
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Mobile Phone Applications

Alcohol Use

MeSH terms

Textwords

Cell phones, Computers, Handheld, Text messaging, Mobile
Applications

mobile phone* mobile device*
cellphone*

cell phone*
smartphone*
smart phone*
handheld device*
hand held device*
iphone*

android*

SMS

MMS

text message*

Alcohol drinking, Alcoholic beverages, Alcoholic intoxication,
Alcoholism, Drinking behaviour, Binge drinking, Beer, Wine

alcohol* drunk™* drink* (binge* excess*
heav*,hazard* ,binge*,harmful, problem*) intoxicat*
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