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Figure 3c. Screenshot of the section for children on the Finnish mental health service website
Mielenterveystalo (in Finnish).
Source: https://www.mielenterveystalo.fi/nuoret/lapset/

Treatment
The Dutch substance abuse treatment centre Jellinek has developed a number of e-health
interventions for the treatment of substance use disorders. Interested individuals can fill out an
online screening assessment to assess their level of risky substance use behaviour. Based on this
assessment, they may be referred to various e-health treatment options. Available e-health options
are fully self-guided online interventions — similar to QTS — for people with risky substance use. For
those who meet the criteria for a substance use disorder diagnosis, a ‘blended’ programme called
MijnJellinek (‘My Jellinek’) combines an e-health intervention with face-to-face contacts when a
therapist is available (Figure 4). This blended programme has been developed to provide therapeutic
support for quitting tobacco smoking, alcohol use, cannabis use, cocaine use, other illicit drug use
and gambling. All MijnJellinek e-health interventions are based on cognitive behavioural therapy
(CBT). In this e-health intervention, patients can read or watch videos on substance use (disorders)
and associated risks, and complete/undertake their homework assignments, which are based on CBT
treatment manuals. The e-health intervention also facilitates secured online messaging between
patients and their therapist. Alongside the use of MijnJellinek, patients have 3-10 face-to-face
sessions with their therapist (Jellinek, 2014).
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Figure 4. Screenshot of Dutch blended e-health treatment programme MijnJellinek.
Source: Jellinek.nl

ACHESS (Addiction Comprehensive Health Enhancement Support System) is an American m-health
app shown to have a positive effect on problematic alcohol use (Gustafson et al., 2014). This app
provides continuing care after residential treatment for alcohol use disorders, to prevent relapse
(Figure 5). Among other things, it offers information and the possibility to engage in discussion
groups or to communicate with experts. The app also features global positioning system (GPS)
technology, tracking when a user nears a high-risk location where he or she usually consumes or buys
alcohol. On such an occasion, the user receives automated support to prevent relapse (McTavish et
al., 2012).

Figure 5. Screenshot of the mobile phone app ACHESS (Addiction Comprehensive Health
Enhancement Support System).
Source: http://www.chessmobilehealth.com
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Harm reduction
Red Alert is a Dutch m-health app developed by the Trimbos Institute in 2016. The primary aim of
Red Alert is to warn substance users about extremely high-dose or contaminated ecstasy tablets that
may be circulating in their area. Upon starting the app, users receive warnings about contaminated
substances that may be circulating, and they can quickly access up-to-date general information on
these and other substances. The app also provides information on drug-testing facilities (Figure 6). In
addition, national warnings (called Red Alerts) on extremely dangerous drugs circulating in the
Netherlands can quickly be conveyed to all users through push notifications: everyone who has the
app installed on their smartphone or tablet will receive this notification (Trimbos Institute, 2016).

Figure 6. Screenshot of the Dutch harm reduction app Red Alert.
Source: drugsredalert.nl

The Overdose Risk Information Tool (ORION) is an e-health decision support tool for individuals who
are at high risk of experiencing a drug overdose. Through a number of questions this tool calculates
an overdose risk estimate of 0 (lowest) to 100 (highest), and presents this risk estimate in a visually
attractive way (Figure 7). An example question is: ‘Have you ever used drugs (including alcohol) when
you were alone?’. After answering all questions and reviewing the risk assessment, users can change
their answers to the questions to see how it affects their risk assessment. The aim of the tool is to
facilitate discussion on overdose risk management between substance users and their doctors. A
pilot implementation of this e-health tool was successfully carried out in multiple clinical treatment
settings for substance use in four EU countries (Humphris et al., 2013).
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Figure 7. Overdose risk feedback screenshot from the ORION decision support tool.
Source: Humphris et al. (2013).

A somewhat similar risk assessment tool has been developed for binge drinking: Digital-Alcohol Risk
Alertness Notifying Network for Adolescents and Young Adults (D-ARIANNA). This m-health app
presents the user with a number of questions, then calculates the estimated risk of binge drinking
based on identified risk factors. The estimated risk is displayed as a risk percentage (Figure 8). A pre/post-test study found that users engage less in binge drinking in the two weeks following use of DARIANNA (Carrà et al., 2016).

Figure 8. Screenshot of estimated risk percentage for binge drinking from the D-ARIANNA app.
Source: Google Play Store: http://archive.is/ZQi21.
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New developments
Virtual reality (VR) has been explored as a new technology in assessment and cue exposure therapy
for substance use disorders (Hone-Blanchet et al., 2014). Wearing a head-mounted display, users find
themselves in a computer-generated three-dimensional (3D) environment that they can move
around in and interact with. Through VR, social interactions and substance-related cues that are
unique to users can be simulated in a representation of their natural environment (i.e. a bar), instead
of presenting these cues detached from that environment. Hence, VR simulates a craving-inducing
yet safe environment to practise new (refusal) skills. It must be noted that VR has not yet been
extensively compared with other treatment conditions and that little is known about its long-term
effects on craving (Hone-Blanchet et al., 2014).
Cognitive bias modification (CBM) has been considered a promising line of work in recent years,
including in the field of substance use disorders. CBM interventions target cognitive processes
directly, and in particular attentional biases and approach biases. These interventions often consist
of repeating a set of cognitive tasks several times. A recent review concludes that there is little
evidence for the effectiveness of (internet-based) CBM for SUDs, and that interventions need further
development to achieve clinically relevant change in cognitive biases and substance use (Cristea et
al., 2016). The inclusion in the Cristea et al. (2016) review of studies whose participants who were
not motivated to change their behaviour may have attenuated the potential effects of CBM (Wiers,
2016), but clearly more research is needed to justify widespread clinical applications of CBM for
substance use problems.
Effectiveness of e-health interventions
Most of the evidence on the effectiveness of e-health interventions for substance use problems has
been collected for interventions that aim to reduce cannabis use (Tait et al., 2013; Hoch et al., 2016),
alcohol use (Sundström et al., 2016) and smoking cessation (e.g. Civljak et al., 2013), and to a lesser
extent to reduce stimulant and opioid use (Boumparis et al., 2017). In this section we summarise
findings regarding effectiveness. If available, we also report evidence on factors that influence the
effectiveness of these interventions (e.g. therapist involvement).

Cannabis
A number of studies have recently focused on the effectiveness of e-health interventions for
cannabis use. We discuss two recent systematic reviews with meta-analyses. These two systematic
reviews report small effects of e-health interventions on cannabis use, and provide little indication of
factors that influence the effectiveness of the interventions.
Hoch et al. (2016) conducted a meta-analysis of four studies, involving a total of 9 128 participants,
conducted outside clinical settings in Europe, the US, Australia and Oceania. The studies compared
online motivational interviewing and CBT e-health interventions with a control condition, which was
either a waiting list control condition or another therapist-delivered intervention. The meta-analysis
revealed a small positive effect at three-month follow-up in favour of cannabis e-health interventions
(effect size: Hedges’ g = 0.11).
Tait et al. (2013) carried out a systematic review and meta-analysis of 10 randomised trials of ehealth prevention and treatment interventions conducted in Germany, the US, Australia and Canada.
The studies included a total of 4 125 participants and compared the effect over time of the
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intervention or the control condition on the frequency of cannabis use. A small but significant posttreatment effect was found overall (Hedges’ g = 0.16; 95 % confidence interval 0.09 to 0.22;
p < 0.001) in favour of the cannabis e-health interventions. In a post hoc analysis the authors
evaluated a number of factors that could potentially influence the effect sizes. However, in these
subgroup analyses they did not find any significant moderating role for key factors such as type of
control (active, waiting list), age group (11-16, 17+ years), gender, type of intervention (prevention or
treatment), guided versus unguided programmes, mode of delivery (internet, computer), individual
versus family dyad or intervention delivery setting (home, research setting). In addition, neither
number of sessions nor time to follow-up was found to have any significant moderation effect.
A recent study by Schaub et al. (2015a) compared the effectiveness of online self-help interventions,
with or without chat with a trained counsellor, and a waiting list control condition in reducing
cannabis use. In this study, significant differences in cannabis use were found between the
conditions self-help with chat counselling and waiting list, as well as between self-help with chat and
self-help without chat, but no difference was found between self-help without chat and the waiting
list condition. Clearly this indicates that guidance from a counsellor trained in e-health interventions
for cannabis use can have a positive effect on cannabis use outcomes.

Stimulants and opioids
Boumparis et al. (2017) published a meta-analysis on the effectiveness of e-health interventions
compared with control conditions in reducing the use of opioids, cocaine and amphetamines. The
meta-analysis included 17 studies with a total of 2 836 adult participants. The results showed that ehealth interventions led to a significant decrease in opioid drug use (four studies) and any illicit drug
use (nine studies) after treatment. In the case of e-health interventions specifically aimed at reducing
the use of stimulants, the decrease in use after treatment was small and non-significant. Overall, no
association was found between duration of the intervention, or number of sessions, and effect sizes.
An ongoing European randomised control trial (RCT) will test the effectiveness of a web-based
intervention to reduce cocaine use (Schaub et al., 2015b). This three-arm RCT will compare the
effectiveness of a self-help web-based intervention, with and without chat counselling with a
healthcare professional, and a waiting list control condition. The web-based intervention is based on
CBT, behavioural self-management, motivational enhancement and social problem solving. The
results will shed light on whether or not a therapeutic alliance between a therapist and cocaine users
can be established through the internet, and whether or not this has an effect on treatment
outcomes.

Alcohol
A recent review of 14 review studies on e-health interventions to reduce alcohol use provides an
overview of knowledge and knowledge gaps in the field (Sundström et al., 2016). In this review,
available evidence on effectiveness is integrated, and the impact of moderators of effectiveness such
as the therapeutic orientation, length of intervention and guidance is explored. Across the included
reviews, it was generally reported that e-health alcohol interventions were effective in reducing
alcohol consumption, with mostly small effect sizes. It was also found that longer, multisession,
interventions were more effective than shorter or single-session interventions. Evidence on the
association between therapeutic orientation and alcohol use reduction, and between intervention
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guidance and alcohol use reduction, was found to be limited, as the number of studies addressing
these themes is low. All in all, for alcohol there is a relatively strong evidence base supporting the
effectiveness of e-health interventions. Longer, more intensive interventions do lead to better
outcomes than brief interventions.

Tobacco
A number of e-health interventions that aim to promote tobacco smoking cessation have been
developed and tested in RCTs. CBT and associated intervention approaches such as acceptance and
commitment therapy, together with techniques stemming from motivational interviewing, are the
dominant therapeutic approaches (Blankers et al., 2016). Three meta-analyses (Myung et al., 2009;
Shahab and McEwan., 2009; Rooke et al., 2010) and a Cochrane review (Civljak et al., 2013) report
that guided and unguided e-health interventions for smoking cessation are probably more effective
in helping people quit smoking than waiting list controls and information-only interventions.
However, a substantial minority of the studies failed to find clinically relevant effects, and many of
the other studies found only small positive effects. A recent meta-analysis on the effectiveness of
(text-based) e-health interventions for smoking cessation versus smoking assessment or nonelectronic self-help materials also reports relatively small but statistically significant positive effects
of e-health interventions, with no indication of relevant effect moderators (Crocamo et al., 2017).
However, if large numbers of smokers can be reached using e-health interventions, even a small
effect can make a considerable public health impact. With regard to effect moderators, some authors
have reported that only e-health interventions that were offered to tobacco smokers who are
motivated to quit showed positive results (Shahab et al., 2009).

Conclusions and future directions
In this paper, we have presented definitions of e-health and m-health, and we have presented the
various aspects that characterise e-health and m-health tools and interventions. Examples have been
presented of the various forms in which e- and m-health interventions are currently used for
prevention, treatment and harm reduction related to drug use. Regarding the effectiveness of the
interventions, there is relatively strong evidence for the effects of e-health interventions aiming at
the reduction of cannabis use, alcohol use and tobacco use, and some evidence for the reduction of
opioid use. However, there is no compelling evidence to support the use of e-health for the
reduction of stimulants use. There is a clear lack of research on the effectiveness of e-health
applications for harm reduction purposes. This does not mean that the latter e-health applications
are ineffective, however, or that they should not be used, but more research in these areas is
needed. An opportunity for the coming years is to build a convincing evidence base for e-health and
m-health tools that address understudied substances, as well as for harm reduction e-health
interventions.
Another important challenge is to increase the use of existing evidence-based e-health/m-health
tools and interventions — especially by hard-to-reach target populations, such as injecting drug users
or drug-using immigrants. A first step may be to make sure that effective tools are kept available
longer than is often currently the case. What frequently happens currently is that interventions are
developed for (research) projects, and become unavailable after the project is finished, due to a lack
of funding to cover the running costs of these interventions. As those yearly running costs are often
only a fraction of the costs of the research and development project for which they were developed,
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finding a solution to keep effective e-health tools available to the wider public after completion of
those projects would be a very cost-effective approach to improving the value of e-health research
and development projects.
The use of existing effective and successful e-health interventions could be further fostered by
translating e-health tools developed in one language into other European languages. There is
evidence which shows that the translation of effective e-health interventions is a cost-effective way
to create new treatment possibilities (Lintvedt et al., 2013). Funding the translation of existing ehealth tools from EU Member States to make them available in all other EU Member States could
greatly advance the further implementation of e-health for substance use problems. Advances in
technology have opened up significant possibilities for continuous, real-time data collection and
feedback from a variety of sources (i.e. smartphones, social media, sensors, self-reporting). It has
been suggested that a new approach to processing these data, involving the collection of relevant
data, followed by the development of computational models, would reduce researchers' reliance on
the need to test a particular theory (Spruijt-Metz et al., 2015).
A theme that has not been addressed thus far in this paper has to do with quality management and
security of e-health tools. E-health tools used by people who consume illegal substances may contain
very sensitive data, which may pose a risk to the end user if handled in an indiscreet manner. EUlevel regulations and good practices regarding data security for e-health interventions targeting
substance users should be strictly implemented, and this implementation should be monitored.
All in all, e-health and m-health tools form a relevant and promising innovation in addressing
substance use problems in Europe.
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