
© 2023  The Author(s) Distributed as a Hogrefe OpenMind article SUCHT (2023), 69 (2), 65–74
under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)  https://doi.org/10.1024/0939-5911/a000811

Study Designs and Methods

App-Based Coaching to Prevent 
Addictive Behaviors among Young 
Adults
Study Protocol of a Cluster-Randomized Controlled Trial

Hannah Schmidt1, Dominique Brandt1 , Anja Bischof1 , Gallus Bischof1 , Svenja Sürig1 , 
Diana Gürtler2, Dominic Bläsing2 , Anne Möhring2 , Christian Meyer2, Florian Rehbein3, 
Merten Neumann3 , Arne Dreißigacker3 , Severin Haug4 , and Hans-Jürgen Rumpf1

1 Klinik für Psychiatrie und Psychotherapie, Universität zu Lübeck, Deutschland
2 Abteilung für Präventionsforschung und Sozialmedizin, Institut für Community Medicine, Universitätsmedizin Greifswald, 

Deutschland
3 Kriminologisches Forschungsinstitut Niedersachsen e. V., Hannover, Deutschland
4 Schweizer Institut für Sucht- und Gesundheitsforschung (ISGF), Universität Zürich, Schweiz

Abstract: Background: Vocational students have an increased risk to engage in health-risk behaviors compared to same-aged peers. To date, 
evidence-based digital prevention approaches that address multiple health-risk behaviors are rare. Method: The randomized-controlled trial 
(RCT) “Prevention of at-risk substance and Internet use disorders among vocational students” (PARI) investigates the efficacy of an app-based 
prevention approach compared to a waitlist-control condition. The aim is to prevent substance-related and behavioral addictions and improve 
life skills. An existing app (ready4life) was adapted under consideration of focus groups with teachers, prevention experts, and students. A Del-
phi expert group rated the quality of the approach. The efficacy of the modified ready4life app is currently being tested in a RCT. The proactive 
recruitment takes place in German vocational schools. After participating in an app-based screening (T0), participants get individualized feed-
back and will be cluster-randomized per class to the intervention group (IG; n=1.250) or control group (CG; n=1.250). The IG chooses two out of 
six modules: Social competence, stress management, cannabis, tobacco, alcohol, social media/gaming. The CG receives information on how to 
improve health behaviors. Follow-ups are conducted after 6 months (T1) and 12 months (T2). Conclusion: This RCT provides data on a multibe-
havioral prevention approach for vocational students. Final results are expected in 2023.
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App-basiertes Coaching zur Prävention von Suchtverhalten bei jungen Erwachsenen: Studienprotokoll einer randomisiert-kontrollierten 
Studie

Zusammenfassung: Hintergrund: Berufsschüler_innen weisen gegenüber Gleichaltrigen ein erhöhtes Risiko für gesundheitsgefährdende Ver-
haltensweisen auf. Bislang gibt es nur wenige evidenzbasierte, digitale Präventionsansätze, die mehrere gesundheitsgefährdende Verhaltens-
weisen gleichzeitig adressieren. Methode: Die randomisiert-kontrollierte Studie (RCT) „Prävention bei Auszubildenden in Bezug auf Rauschmit-
telkonsum und Internetbezogene Störungen“ (PARI) untersucht die Wirksamkeit eines app-basierten Präventionsansatzes gegenüber einer 
Warteliste-Kontrollbedingung. Ziel ist es, substanz- und verhaltensbezogene Suchterkrankungen zu verhindern und Lebenskompetenzen zu 
verbessern. Eine bestehende App (ready4life) wurde unter Berücksichtigung von Fokusgruppen mit Lehrer_innen, Präventionsexpert_innen 
und Schüler_innen angepasst. Eine Delphi-Expertengruppe bewertete die Qualität des Ansatzes. Die Wirksamkeit der modifizierten ready4life-
App wird derzeit in einem RCT getestet. Die proaktive Rekrutierung findet in deutschen Berufsschulen statt. Nach der Teilnahme an einem app-
basierten Screening (T0) erhalten die Teilnehmer_innen ein individuelles Feedback und werden cluster-randomisiert auf Klassenebene der In-
terventionsgruppe (IG; n=1.250) oder der Kontrollgruppe (KG; n=1.250) zugeordnet. Schüler_innen in der IG wählen zwei von sechs Modulen 
aus: Soziale Kompetenz, Stressbewältigung, Cannabis, Tabak, Alkohol, soziale Medien/Gaming. Schüler_innen in der KG erhalten einmalig In-
formationen zur Verbesserung des Gesundheitsverhaltens. Nachuntersuchungen werden nach 6 Monaten (T1) und 12 Monaten (T2) durchge-
führt. Schlussfolgerung: Dieses RCT liefert Daten zur Wirksamkeit eines multibehavioralen Präventionsansatzes bei Berufsschüler_innen. Die 
endgültigen Ergebnisse werden Mitte 2023 erwartet.

Schlüsselwörter: Berufschülerinnen, Berufschüler, app-basierte Prävention, junge Erwachsene, substanzbezogene Störungen, Internet-
nutzungsstörungen 
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ate due to high prevalence rates of at-risk behaviors. In 
previous studies, the additional inclusion of life skills 
training in existing addiction prevention concepts had a 
positive effect on risky substance use and harmful Internet 
use (Durlak et al., 2011; Foxcroft & Tsertsvadze, 2011; 
Thomas et al., 2013). Besides, meta-analyses found that 
indicated prevention approaches for AYA that include indi-
vidual brief interventions under consideration of individu-
al needs were beneficial compared to universal group pre-
vention approaches (Carey et al., 2007; Hennessy et al., 
2019; Hennessy & Tanner-Smith, 2015). In particular, the 
combination of personalized feedback and individualized 
behavioral interventions (e. g., identification of individual 
risk situations, inclusion of goal-setting strategies) were 
found to be most effective (Scott-Sheldon et al., 2014). 
Furthermore, differences in the efficacy of school-based 
prevention programs are systematically related to age-spe-
cific psychological needs of those addressed (Onrust et al., 
2016).

In recent years, several prevention concepts based on 
digital information and communication technology have 
been developed. Despite limited human and time re-
sources, such low-threshold digital approaches can be 
easily implemented in school settings (Dotson et al., 
2015) and may enable a better accessibility, attractive-
ness, adoption, and retention rate compared to usual 
school prevention concepts (Haug et al., 2017a, 2017b; 
Tait & Christensen, 2010; Whittaker et al., 2016). To 
date, however, existing prevention concepts in Germany 
are usually self-developed by schools and depend on lo-
cal personnel resources. Systematic data on the efficacy 
of digital multibehavioral prevention approaches in Ger-
man vocational schools are lacking. 

Ready4life: An Example of an App-
Based Prevention Approach in 
Vocational School Settings

Ready4life is an example of an app-based prevention pro-
gram developed in Switzerland and designed to prevent 
addictive behaviors among vocational students and to pro-
mote life skills (Haug et al., 2020). After taking part in a 
screening on health behaviors via the ready4life app, an 
individualized risk and competence profile for each voca-
tional student will be created. In the original app version, 
each vocational student can choose two modules that 
match individual interests (stress, social competence, to-
bacco, and alcohol). Over a period of four months, two to 
four individualized short message services (SMS) per week 
that are tailored to individual needs will be sent to the par-

Background

Health-Risk Behaviors in Emerging 
Adulthood

Typically, the period of emerging adulthood is associated 
with an increased readiness to engage in health-risk be-
haviors (Jordan & Andersen, 2017; Stockings et al., 2016). 
In the last years, research on the co-occurrence of multiple 
health-risk behaviors of adolescents and young adults 
(AYA) has received growing attention (Kotyuk et al., 2020; 
Velasco et al., 2021). In general, school settings are of high 
importance for the implementation of effective prevention 
approaches since many AYA can be reached with compara-
tively little effort. To date, most preventive approaches re-
late to regular schools. In Germany, however, a substantial 
part of AYA leaves the regular school system to start a vo-
cational education. Vocational education typically takes 
place in a “dual system” that consists of a practical part in a 
company and a theoretical part in vocational schools. Pre-
vious studies found that vocational students are at in-
creased risk to engage in multiple health-risk behaviors 
compared to other same-aged peers (Montag et al., 2015; 
Haug et al., 2013; Velasco et al., 2021). In a German sam-
ple of vocational students (M = 19.4 years; SD = 3.9; range 
15–55 years; 45 % female), 40.7 % reported daily tobacco 
smoking, 45.0 % were screened positive for at-risk alcohol 
consumption, and the 30-days-prevalence of cannabis use 
was 7.5 % (Montag et al., 2015). Regarding pathological In-
ternet use behavior, a prevalence rate of 3 % can be as-
sumed among German adolescents (Wartberg et al., 2015). 
Since health-risk behaviors may have a synergetic effect on 
each other, effective prevention concepts that simultane-
ously address multiple risk behaviors in vocational school 
settings are required. In a Cochrane systematic review of 
70 studies, universal school prevention programs address-
ing multiple health-risk behaviors were found to be benefi-
cial compared to those addressing only one specific health-
risk behavior (MacArthur et al., 2018). However, due to the 
poor quality of several included studies, the authors of this 
review underpin the importance of further intervention 
studies addressing multiple health-risk behaviors for 
strengthening the evidence base (MacArthur et al., 2018). 
To date, school-based prevention programs typically focus 
on single behavioral domains and behavioral outcomes 
(Velasco et al., 2021). 

Prevention Concepts in School Settings

In vocational school settings, preventive goals usually can-
not be achieved by primary prevention approaches. In-
stead, indicated prevention programs are more appropri-
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Phase 1: Participatory Modification of an 
Established Digital Prevention Approach

In addition to the already existing ready4life app, further 
two modules which are of importance to the target group 
(“Social media/gaming” and “Cannabis”) were developed 
and tested by the project team. 

Focus Groups

For the participatory further optimization of the preven-
tion approach, separate focus groups with students, teach-
ers, and addiction prevention experts were conducted. 
The aim of the student focus group (n=8 students) was to 
adapt the content of the existing ready4life app and in-
crease students’ readiness to participate while the purpose 
of the teachers focus group (n=5) was to assess the feasibil-
ity of the program and to optimize the inclusion of teachers 
in the program, the embedding in the already existing pre-
vention school concepts as well as the readiness of schools 
to participate. The focus group with addiction prevention 
experts (n=5) was conducted to assess the expected effica-
cy, the feasibility, and to discuss implementation strate-
gies in the German vocational school context. All focus 
groups were conducted between December 2019 and Jan-
uary 2020, audio-recorded and evaluated by two inde-
pendent raters. Constructive ideas for change were con-
sidered in the further development of the ready4life app. 
The final concept is displayed in Table 1.

Delphi Study

To evaluate the feasibility of the ready4life concept in Ger-
many, a Delphi study was conducted with (1) experts in the 
fields of prevention, addiction, pedagogy, and education, 
and (2) scientists in the field of addiction. All experts were 
recruited in the federal state of Lower Saxony, based on a 
list of addiction prevention experts in Lower Saxony which 
was provided by the Lower Saxony State Office for Addic-
tion Issues. In the selection process of potential partici-
pants, a wide spatial distribution across the state of Lower 
Saxony as well as different institutional affiliations was en-
sured. Experts in the field of prevention, addiction, peda-
gogy, and education who had previously participated in 
focus group discussions of other projects in this working 
group were excluded. Furthermore, school psychologists 
employed by the Lower Saxony State School Authority 
were invited to participate. Scientists in the field of addic-
tion were recruited nationwide. 

In total, 44 experts and scientists were informed about 
the Delphi study via mail in August, 2020. Of these, 23 

ticipants. To increase retention rates, interactive elements 
such as quizzes, contests, and contact to experts (“Ask the 
expert” function) are available. 

Based on established theories of health behavior, the 
social cognitive theory (Bandura, 1986), and the Health 
Action Process Approach (Schwarzer, 1992), ready4life was 
developed and evaluated by the Swiss Institute for Addic-
tion and Health Research at the University of Zurich in 
collaboration with the Swiss Lung League and vocational 
schools.

To date, systematic evaluations of ready4life in Germa-
ny are lacking. Additionally, the prevention of harmful 
Internet use has not yet been implemented in multibe-
havioral digital prevention approaches. Furthermore, the 
original version of ready4life did not include cannabis 
use. To increase the acceptance and acknowledge the 
schools’ efforts, it seems important to link addiction pre-
vention approaches with local school projects and to in-
clude students and teachers in the development of the 
prevention approach.

Aim of this Trial

Summing up, addiction prevention approaches in school 
settings should (1) address life skills, (2) address multiple 
behaviors, (3) be economical and implementable with lim-
ited personnel capacities, (4) provide an indicated preven-
tion approach for high-risk groups, (5) offer individualized 
interventions, and (6) may optionally include digital inter-
ventions. Based on these requirements, the PARI trial 
(“Prevention of at-risk substance and Internet use disor-
ders among vocational students”) aims to test the efficacy 
of a modified digital prevention approach (ready4life) that 
has already been evaluated in its previous form in voca-
tional schools in Switzerland. 

Methods and Trial Design

Study Design 

The study is divided into two phases: (1) The first phase, 
which is already completed, included the modification of 
an existing Swiss prevention approach (ready4life) and the 
extension of the app by two modules (Social media/gam-
ing and cannabis) under consideration of qualitative focus 
groups with students, teachers, and addiction prevention 
experts. (2) The second ongoing phase includes the clus-
ter-randomized controlled trial to investigate the efficacy 
of the modified ready4life app. 
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were addiction prevention specialists, 10 were school psy-
chologists, and 11 were scientists. Those who were willing 
to participate (n=21) received another mail with a brief de-
scription of ready4life and the planned implementation 
strategy in vocational schools. Additionally, an online 
questionnaire was designed to obtain expert assessments. 
In total, six topics were covered with a total of 32 items: 
Evaluation concept, anticipated efficacy, the attractive-
ness of the program and expected willingness to partici-
pate, reaching different groups of vocational students, ac-
ceptance of ready4life, and potential difficulties and 
possibilities for improvement. Data assessment was ano-
nymous. There was no incentive for the participants. Of 21 
experts who agreed to participate, 17 completed the online 
questionnaire (response rate: 81 %). Overall, the modified 
ready4life program was perceived to be attractive and ef-
fective. The recruitment strategy was perceived to be fea-
sible. Minor changes in terms of the implementation strat-
egy in vocational school settings were made in line with 
the recommendations provided by the participants.

Phase 2: Cluster-Randomized Controlled 
Trial to Test the Efficacy of the App-Based 
Prevention Approach

To test the efficacy of the modified ready4life app, a two-
arm cluster-randomized controlled trial is currently being 
conducted, including an intervention group (IG) and a 
waitlist-control group (CG) with pre-post and follow-up 
assessments. 

Sample, Procedure and Study Setting

The modified ready4life program and the PARI study are 
implemented in vocational school classes in at least four 
German federal states, reflecting the heterogeneity of the 
Federal Republic of Germany. Depending on the local con-
ditions, the aim and the procedure of the PARI study are 
presented in the classes by trained teachers, trained local 
school social workers/ addiction experts, or members of 
the PARI project team. The person who presents the app 
and the trial does not know if the class is cluster-rand-
omized to the control or intervention group. All vocational 
students who are at least 16 years old and willing to partici-
pate can download the app with a password that is created 
for each class by the project team. After taking part in the 
app-based screening (all assessments are shown in Ta-
ble 2), each student receives an individualized risk and re-
source profile. The whole class is cluster-randomized (T0) 
either to the intervention group (IG; n=1.250) or the con-
trol group (CG; n=1.250) to avoid spill-over effects. Each 
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Table 2. Pre-post assessments

Construct Screening instrument Baseline 
(T0)

Follow-up after 
6 months (T1)

Follow-up after 
12 months (T2)

Sociodemographic informa-
tion 

Standard items X X X

Vocational school characte-
ristics

Standard items X

Alcohol Based on Alcohol Use Disorders Identification Test – Con-
sumption (AUDIT-C; Bush et al., 1998)

X X X

Tobacco Frequency of tobacco/ nicotine products smoking in the 
last 30 days, consumption days of cigarettes/ electric 
products, number of cigarettes per day
Heaviness of smoking index (HIS; Heatherton et al., 1989)

X X

X

X

X

Cannabis Life-time consumption of THC-containing cannabis, con-
sumption days, Cannabis Use Disorder Identification Test 
Short-Form (CUDIT-SF; Bonn-Miller et al., 2016)

X X X

Internet Short – Compulsive Internet use scale (Short CIUS; Bes-
ser et al., 2017), most frequently used Internet application

X X X

Social competence Modification of the “Assertion Inventory” (Gambrill & Ri-
chey, 1975)

X X X

Self-rated health 1st question of the Health Survey (SF-36; Ware & Sher-
bourne, 1992)

X X

Stress Single-item measure of stress symptoms (Elo et al., 2003) X X X

Subjective well-being World Health Organization (WHO) – Five Well-Being Index 
(WHO-5; WHO, 1998)

X X

Readiness and self-efficacy 
ruler

Readiness and self-efficacy ruler for alcohol, tobacco, so-
cial media/ gaming, cannabis

X X

Self-efficacy General self-efficacy beliefs (Allgemeine Selbstwirksam-
keit Kurzskala; ASKU; Beierlein et al., 2012)

X X X

Impact of COVID-19 on con-
sumption behavior

Self-developed X X

Consumption climate at 
work

Self-developed X

Restrictions of daily activi-
ties or work due to con-
sumption behaviours

Self-developed X X

Process evaluation Self-developed X

Utilization of professional 
help

Standard items X X

Work Experiences Self-developed X

Health topics at school/work Self-developed X

School success Self-developed X

Impact of consumption be-
havior on school success

Self-developed X

participant in the IG chooses two out of six modules: (1) 
Social competence, (2) stress management, (3) cannabis, 
(4) tobacco, (5) alcohol, or (6) social media/gaming. New 

content is posted via a chatbot once a week over a period of 
eight weeks per module. The CG receives a link in the app 
with information on how to improve health behaviors. Fol-
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the follow-up get a reminder via SMS or email. Besides, 
participants will be contacted via telephone by the project 
team to provide the option to complete the follow-up dur-
ing a telephone interview. 

Analyses

The primary endpoint is a composite outcome, including 
changes between baseline, 6- and 12-month follow-ups 
with respect to tobacco smoking, alcohol, cannabis, and 
internet-related problems. To investigate changes in addic-
tive behaviors from baseline to 6 and 12 months longitudi-
nal structural equation modeling will be used. A latent fac-
tor at each of the three assessment points will be estimated 
using tobacco smoking, alcohol, cannabis, and IUD as indi-
cators. Secondary endpoints are as follows: Frequency of 
tobacco, alcohol and cannabis consumption, frequency of 

low-ups take place after 6 months (T1) and 12 months (T2). 
After the second follow-up, the app-based prevention is 
available for the CG. As incentives, vouchers with a total 
worth of 20 000 Euro are raffled among all participants. 
The study procedure is displayed in Figure 1. An insight 
into the app is shown in Figure 2.

Follow-Up and Outcome Measures

Alcohol consumption, tobacco use, cannabis use, Internet 
Use Disorders (IUD), social competence, and stress man-
agement will be assessed with standardized valid and reli-
able instruments. An overview of all measures at baseline 
(T0) and both follow-ups (T1, T2) is displayed in Table 2. 
For the follow-ups, all participants receive a link via SMS 
or email that leads to an online assessment. To increase 
the participation rate, participants who did not complete 

Figure 1. Flow-chart.
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mation about the study is provided in the app. Participa-
tion in the study is voluntary. Information about the 
study’s purpose and procedures, data protection, and the 
option to withdraw from the study at any time without any 
given reason will be provided. Approval for the study was 
obtained from the ethics committee of the University of 
Lübeck (number 19-419) and the University of Greifswald 
(BB 024/20). Prior to data collection, an authorization of 
the ministries of education and cultural aff airs of each 
Federal state in Germany involved in the PARI study was 
collected. The study is conducted in accordance with 
CONSORT guidelines and in line with the Declaration of 
Helsinki. After the second follow-up, the intervention is 
also available for the CG.

Discussion

To date, low-threshold approaches aimed to prevent ad-
dictive behaviors by improving life skills in vocational 
school settings are rare. The present PARI study aims to 
investigate the effi  cacy of an app-based coaching program 
(ready4life). This approach has already been evaluated in 
its previous form in vocational schools in Switzerland 
(Haug et al., 2017a, 2017b, 2017c). For this cluster-rand-
omized controlled trial in Germany, however, the existing 
ready4life app has been supplemented with the modules 
social media/ gaming and cannabis. Although the repre-
sentativeness of the sample cannot be guaranteed, a broad 
range of heterogeneous vocational sectors (e. g., service 
industries, business professions, and industrial-technical 

binge drinking, number of cigarettes per day, internet-re-
lated problems, stress load, social competence, days of ab-
sence from company/vocational school, and drop-out.

Power Calculation

Based on a sample of 5.000 students and an estimated 
participation rate of 50 %, 1.250 students need to be as-
signed to the IG and 1.250 students to the CG. With the 
cluster-randomized sample, a loss of statistical power has 
to be taken into account, resulting in a design eff ect of 1.55 
by assuming 12 participants per class and an intra-cluster 
correlation (ICC) of 0.05. This procedure ensures that 
even small eff ects (d=0.2) will be identifi ed. The power 
calculation was conducted with Gpower.

Quality Ensurance

Standard operating procedures (SOPs) for the implemen-
tation in vocational schools were provided. All project 
members who are included in the recruitment process 
were trained in advance.

Ethics 

Informed consent will be obtained from all participants 
prior to study enrollment. Underaged participants are ad-
vised that their caregivers must be informed about study 
participation. For this purpose, a link with relevant infor-

Figure 2. App Ready4life.
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professions) from different federal states across Germany 
will be included. Results of this cluster-randomized con-
trolled trial are expected in 2023. The results will be pub-
lished and presented at congresses. If the results indicate 
that this approach is feasible and effective, it can be dis-
tributed in German vocational schools. All materials (ex-
planation video, app, website) are designed to require min-
imal effort and resources for schools and teachers. 
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