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Abstract: Vocational students are a risk group for problematic substance use and addictive behav-
iors. The study aim was to evaluate the effects of an app-based intervention on tobacco, e-cigarettes,
alcohol, and cannabis use as well as gambling and digital media-related behaviors in the vocational
school setting. A total of 277 classes with 4591 students (mean age 19.2 years) were consecutively
recruited and randomized into an intervention (IG) or waitlist control group (CG). Students from
IG classes received access to an app, which encouraged a voluntary commitment to reduce or com-
pletely abstain from the use of a specific substance, gambling, or media-related habit for 2 weeks.
Substance use, gambling, and digital media use were assessed before and after the intervention in
both groups with a mean of 7.7 weeks between assessments. Multi-level logistic regression models
were used to test group differences. Intention-to-treat-results indicated that students from IG clas-
ses had a significantly larger improvement on a general adverse health behavior measure compared
to CG (OR = 1.24, p = 0.010). This difference was mainly due to a significantly higher reduction of
students’ social media use in the IG (OR = 1.31, p <0.001). Results indicate that the app “Meine Zeit
ohne” is feasible for the target group and seems to have a small but measurable impact on students’
health behavior.

Keywords: prevention; vocational students; voluntary commitment; abstinence; substance use;
internet-related problems; cluster-randomized controlled trial

1. Introduction

There is a substantial increase in substance use (tobacco, e-cigarettes, cannabis, alco-
hol) in the trajectory from adolescence to early adulthood [1—4]. This period of life is ac-
companied by a number of critical life decisions regarding one’s personal, educational,
and vocational future; the need to take more responsibility for one’s own actions; and
often by a change of the home and educational setting [2]. Students in German vocational
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schools receive practice-oriented education while being employed and working as ap-
prentices in a company. Most of them are aged 16 to 20 years and visit vocation schools
for 2 or 3 years. There is evidence for higher substance use rates among students at voca-
tional schools compared to their peers in the general population [1,5,6]. For example, in
one study, 62% of German vocational students reported to smoke frequently, 45% re-
ported a risky pattern of alcohol use, and 4% were problem cannabis users according to
the Severity of Dependence Scale [6]. Research suggests that alcohol, tobacco, cannabis,
and even other drugs like cocaine or benzodiazepines are often used to relieve work-re-
lated stress [7,8]. It seems plausible that this is also true for vocational students who might
use substances to relieve training-related stress, over and above other factors that contrib-
ute to increased substance use in this age group (e.g., self-exploration or peer influences).
The proportion of young adults affected by addictive behaviors further increases if non-
substance-related or “behavioral” addictions, particularly internet-related disorders, are
taken into account [9]. Specific data of the extent of internet-related disorders in the group
of vocational students do not exist. However, as at least 36% of young people in Germany
report problematic internet use, excessive media use seems to be highly likely in voca-
tional students [9-11]. There are also links between non-substance and substance-related
addictive behaviors in terms of risk factors and symptomatology [12], as is reflected in the
introduction of the category “addictive behavior” in the International Classifications of
Diseases 11 (ICD-11) [13].

Apprentices and students in vocational training therefore represent an important tar-
get group for prevention and health promotion measures. In Germany, there are two set-
tings for the implementation of those measures, either in companies or in vocational
schools. While the organizational environment is particularly suitable for structural pre-
ventive measures, it is often difficult for companies to offer behavior-oriented measures.
This especially applies to small and medium-sized enterprises (SMEs), which train 80% to
90% of apprentices in Germany [14]. The vocational school setting is therefore highly rel-
evant for behavior-oriented prevention efforts as it represents a setting where a large
number of individuals can be reached with comparatively little effort in a development-
oriented approach [15].

The majority of empirically evaluated school-based intervention programs is devel-
oped for regular school settings with younger target groups, while there has been a lack
of comparable programs for vocational schools [16]. A 2016 meta-analysis summarized
the results of 288 school-based drug prevention programs including half a million stu-
dents and identified several effective age-appropriate intervention approaches [15]. Suc-
cessful universal school-based programs for the prevention of alcohol and tobacco use in
late adolescence (grades 10-12) used one or more of the following program elements: (1)
promotion of self-control, (2) problem-solving techniques, (3) health education, (4) rejec-
tion skills and social influences, (5) social norms, (6) techniques of cognitive-behavioral
therapy, and (7) involvement of peers and parents. Less is known on effective interven-
tions for internet-related problems [17]. However, the basic mechanisms of the emergence
and maintenance of internet-related disorders appear to be largely equivalent to the pat-
tern of substance-related addictions, making it likely that the same intervention elements
could be effective [18,19].

A popular school-based prevention approach is the voluntary commitment to abstain
from or reduce habitual behaviors like substance use. For example, one of the most wide-
spread programs for the prevention of smoking in secondary schools in Germany is the
smoke-free class competition “Be Smart—Don’t Start”. The core of the program is a joint
voluntary commitment of school classes to stay smoke-free for a period of 6 months. It
focuses on influencing social norms, promoting self-regulation, and addressing social in-
fluences by deploying cognitive-behavioral intervention techniques [20]. This approach
has been adapted to the prevention of binge drinking among older adolescents in the reg-
ular school setting and has been proven effective in a randomized study [21]. Further, the
results of a recent controlled study in Germany suggested that a 20-min reduction of daily
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social media use over a period of 2 weeks is positively associated with well-being and a
healthier lifestyle among students [22]. Specifically, the short-term reduction of social me-
dia use not only led to a lasting reduction of social media time and level of addictive
symptoms, but also reduced the amount of daily smoked cigarettes over a period of three
months.

To fill the gap in addiction prevention approaches for vocational students as a sub-
population with elevated risk for substance abuse and high media use, an app-based pro-
gram has been developed, using a voluntary abstinence paradigm and addressing a wide
selection of behaviors to incorporate a broad target group. The present study aimed to
evaluate its effectiveness using a randomized design. It is expected that the intervention
will increase the awareness of habitual behaviors (e.g., substance and digital media use)
and will therefore lead to measurable reductions in these behaviors even after the end of
the abstinence or reduction period. It is also expected that a temporary abstinence of a
specific behavior will simultaneously affect other health behaviors and indicators of sub-
jective well-being, even if the intervention does not directly address them.

2. Materials and Methods
2.1. Study Design

We conducted a two-arm multicenter, cluster-randomized, wait-list controlled trial
with repeated measurements. Data were collected class-wise in schools at baseline and
follow-up by using digital questionnaires and throughout the app-based intervention
(only IG, CG did not use the app). The detailed study protocol is available online [23].

2.2. Participants, Recruitment, and Randomization

Schools were consecutively recruited via local authorities or direct contact using dig-
ital and printed information materials, school conferences, etc. After initial agreement
from school principalities, research staff, social school workers, or principals contacted
the teachers at the participating school and informed them about the study’s aims and
procedures. Due to the COVID-19 pandemic, we faced unusual challenges regarding
school recruitment and teacher involvement. Since enrolment, data assessment, and intro-
duction of the app was planned to take place in the classroom, teachers were considered
an important factor for the implementation and motivation of students. Recruitment oc-
curred on class level, and teachers or principals decided if their classes were part of the
study. Still, all students decided voluntarily for themselves. Students that were not in-
volved with their class were not able to take part individually. In some instances, teachers
enrolled multiple classes.

For randomization purposes, two classes were each paired into similar dyads based
on three class characteristics: (1) frequency of in-school education, e.g., daily, twice a
week, block lessons; (2) the educational area, e.g., technical/IT, services, and trade; and (3)
year of training, e.g., first, second, third. Paired classes were then randomized into the
Intervention Group (IG) or Control Group (CG).

We consecutively recruited 17 schools to participate in the study between August
2020 and December 2022. The teachers of 277 classes agreed to participate and 4591 voca-
tional students out of these classes completed the baseline survey between 16 March 2021
and 26 April 2022. In total, 139 classes were assigned to the intervention group, 138 classes
to the control group. The average number of participating students per class was 16.6 with
a minimum of two and a maximum of 31. A total of 864 students were lost to follow-up
due to absence at the follow-up assessment date and for 861 students, baseline and follow-
up data could not be matched due to missing codes. Overall, 14 classes collectively with-
drew from the study before follow-up. After follow-up assessment, 2861 students” base-
line and follow-up questionnaires remained for primary data results in an Intention-to-
Treat (ITT) analysis. The average time between the two assessments was 7.7 weeks (SD =
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3.08), with IG at 8.1 weeks and CG at 7.4 weeks. Figure 1 shows a detailed overview of the
student numbers throughout the course of the study.

| 277 classes (out of 17 schools) participated |

A4 A4
| 139 classes randomized to IG | | 138 classes randomized to KG |
v
2367 students completed 2224 students completed
baseline survey baseline survey
486 students lost to follow-up | 378 students lost to follow-up
because of absence h I I "| because of absence
1881 students completed 1846 students completed
follow-up survey follow-up survey
421 students lost to follow-up < > 443 students lost to follow-up
because of missing survey code X because of missing survey code
1458 students (out of 131 1403 students (out of 127
classes) with matched classes) with matched
baseline and follow-up data baseline and follow-up data
1
________ Y -

| 735 students engaged
| in a behavior related
! app challenge

2861 students’ data included in (modified) intention-to-treat analysis

Figure 1. Participants flow chart.

2.3. Intervention and Setting

“Meine Zeit ohne—Die Challenge” (“My time off —the Challenge”) is an app-based
intervention developed for implementation in vocational schools. It is based on the ideas
of a project called “initiated abstinence” [24]. Intervention group students received an in-
troduction to the overall theme of habits and on potentially risky health behaviors con-
cerning substance and media use as well as gambling. Introductions were conducted by
their teachers or—if not feasible —by research staff and lasted from 10 to 30 min depend-
ing on the time provided by schools and teachers. It was supported by a short explanation
video demonstrating the use and goals of the app. The 1-min video summarized the se-
lectable behavior areas, the functionality of the app, and all tasks available in the applica-
tion. Students were then invited to install the app on their smartphones and to choose a
meaningful challenge of behavior change. They could either abstain from or reduce their
behavior for 14 days in the areas of smoking (cigarettes/e-products), alcohol, cannabis,
digital media use (social media, video gaming, or streaming), gambling, or “another
habit”. If the latter option was chosen, students were asked to define an abstinence goal.
For the challenge areas alcohol, gambling, and cannabis use, students could only abstain
from the behavior. The research staff or teachers did not check whether students started
the app or challenge but helped with technical issues if necessary. After choosing an area
of behavior change and starting the challenge, the participants received daily push notifi-
cations to assess their confidence in maintaining their goal for the next 24 h. In addition,
they were asked whether they had been successful in pursuing their goal on the previous
day. Push notifications were automatically sent in the morning and at noon. Following
the last rating on the 14th day, the students were able to download and share a certificate
of completion regardless of their results concerning the challenge. Students in the control
group received no treatment but were provided with access to the app after completion
of the follow-up survey.



Int. J. Environ. Res. Public Health 2023, 20, 1970 5 of 15

2.4. Data Collection and Outcomes

Participation in the survey and intervention (IG) was voluntary, so the number of
participating students could differ noticeably from previously announced class sizes.
There were no exclusion criteria. After interested teachers were identified at a respective
school, assessment/introduction dates were set for each class individually. Due to the
COVID-19 pandemic, some introductions and survey assessments were conducted via
video chat projecting a research staff member onto a classroom monitor. All students re-
ceived a random code on paper, which granted them access to the digital questionnaire.
Codes were handed out by research staff members directly before data assessment. In
cases where physical presence by research staff was not permitted, codes were sent to
teachers beforehand. Research staff helped with technical difficulties or language issues.
IG participants’ codes also served as login codes for the intervention app. All students
were encouraged to take a smartphone picture of the code and keep their codes to gain
access to the follow-up questionnaire. To provide optimal data protection, this code was
the only possibility to match data of baseline and follow-up questionnaires as well as app
usage data. Research staff also attended the follow-up data collection in presence or
online.

2.5. Measurements

Sociodemographic data included age, gender, income, parent’s migration history
(yes/no), income, highest previous education, educational area, and educational progress.
Primary outcomes were substance-related behavior in the last 30 days using binary an-
swers (yes/no) as well as quantitative instruments. The assessment of alcohol use patterns
was based on Audit-C assessing frequency and quantity of both drinking and binge drink-
ing [11]. For cigarette, e-cigarette, and other e-product usage, the number of days and the
number of cigarettes or appropriate units of e-products (15 puffs or 10-min usage) were
assessed. Additional primary data were social media usage, gaming time, and gambling.
Quantitative measurements for social media use and gaming included the number of days
in the last month as well as overall used hours and minutes. Gambling was assessed di-
chotomously (yes/no). Secondary outcomes included physical activity (past month fre-
quency), positive mental health, and general self-efficacy (short scale, three items) [25].
An extended description and overview of all measurements can be found in the study
protocol [23].

For the present analysis, we created dichotomous health-promoting change variables
(yes/no = 1/0) for all outcomes. For alcohol, gambling, and cannabis, a health-promoting
change was defined as a positive 30-day prevalence at baseline vs. a zero 30-day preva-
lence at follow-up. For the use of cigarettes and e-products, change was defined as a re-
duction of at least 50% in the monthly number of cigarettes or e-product units from base-
line to follow-up [26]. For social media and gaming, change was defined as a reduction of
daily screen time by at least 20 minutes [22]. As an additional primary outcome, we cre-
ated a new variable called General Adverse Health Behavior Improvement (GAHBI). This
variable was coded 1 (yes), if one of the variables described above was positive, meaning
that there had been at least one health-promoting change in any of the areas. Likewise, for
the secondary outcomes an elevated score at follow-up compared to baseline was coded
1, while a decrease or no change was coded 0.

2.6. Statistical Analysis

Based on previous studies [6,13,21], we calculated the sample size to detect a mini-
mum difference of 20% between groups with a supposed drop-out rate of 30% on student
level and 80% power requiring 4500 students from 225 classes. This size was achieved,
although drop-out was slightly higher (37.7%).

For descriptive baseline data, we used standard code to tabulate ratios for data on
nominal and ordinal scale levels. Metric data are presented with means and standard
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deviations (SD). As part of the attrition analysis, linear regressions were applied to eval-
uate differences between students that completed the follow-up survey and students that
dropped out of the study. Differences between groups for change of all dichotomous out-
comes from baseline to follow-up were analyzed using multilevel logistic mixed-effects
regression models to account for the clustered structure of the data, with clustering occur-
ring within federal states, schools, and classes [26]. Fixed effects were group (IG vs. CG)
and students’ highest education. Education was added as covariate as there were differ-
ences between the intervention and control groups at baseline. Random intercepts were
added at federal state, school, and class level. Odds ratios, 95% confidence intervals, and
p-values were calculated and are reported for all outcomes. Sensitivity analyses included
1) computing the models for all behaviors separately, using only the actual app-users of
the respective challenge area, and b) an analysis with all individuals assessed at baseline.
In this second analysis, missing data were imputed using the MICE technique (multivar-
iate imputations by chained equations) with M = 100 imputations [27]. The pooling of the
regression estimates followed Rubin’s rule [28]. All analyses were conducted with Stata
17.0 Standard Edition.

3. Results

The average age of students at baseline was 19.2 years, with 53.9% being male, 45.2%
female, and 0.8% not identifying as binary. Approximately one third had a migration
background on both parents’ family sides. Health behavior data showed a 30-day smok-
ing prevalence of 35.1%, a 64.3% 30-day alcohol prevalence, and a 30-day cannabis use
prevalence of 15.4%. Furthermore, social media was on average used for 216.3 min per
day and students reported on average playing video games for 90.2 min on a daily basis.
Table 1 shows all relevant baseline characteristics of demographic variables as well as pri-
mary and secondary data related to the assessed behavioral change areas as well as attri-
tion analysis and baseline data of the analyzed sample —differentiated for IG and CG.

Attrition analysis shows several differences between drop-outs and completers (i.e.,
participants who provided matching baseline and follow-up data) at the socio-demo-
graphic level. Student drop-out was related to a higher age, non-male gender, parents’
migration background, lower monthly income, and low education. Regarding behavioral
data, attrition was related to a higher 30-day smoking (cigarettes and e-products) and can-
nabis prevalence as well as a higher number of daily social media minutes. Conversely,
attrition was also related to a lower 30-day alcohol prevalence. Lower self-efficacy, posi-
tive mental-health, and less physical activity were also associated with dropping out.



Int. ]. Environ. Res. Public Health 2023, 20, 1970 7 of 15
Table 1. Baseline statistics, attrition analysis, and differences between the intervention and control groups.
Full Sample — Attrition Analysis Completer
Overall Sample Drop-Outs Completer p-Value| Intervention Control p-Value
Students 4591 1730 2861 1458 1403
Socio-demographics
Age, years, mean (SD) 19.2 (4.2) 19.5 (4.2) 19.0 (3.7) <0.001 19.0 (3.5) 19.1 (4.38) 0.303
Gender
- male 53.93% 50.29% 56.13% 56,93% 55.31%
- female 45.24% 48.79% 43.10% <0.001 42.39% 43.83% 0.351
- other 0.83% 0.92% 0.77% 0.69% 0.86%
Migration background
- No 66.00% 56.71% 71.62% <0.001 72.22% 70.99% 0.465
- Yes 34.00% 43.29% 28.38% 27.78% 29.01%
Monthly Income (€)
>1000 14.81% 15.02% 14.68% 12.97% 16.46%
600-999 47.37% 42.21% 50.51% <0.001 54.18% 46.69% 0.862
<600 37.81% 42.77% 34.81% 32.85% 36.85%
Highest Education
High School Diploma 17.62% 17.92% 17.44% 20.03% 14.75%
Middle School Diploma 53.57% 46.82% 57.64% <0.001 57.40% 57.87% <0.001
Below Middle School Diploma 28.82% 35.26% 24.92% 22.57% 27.37%
Educational area
Vocational preparation 5.31% 8.67% 3.29% 3.16% 3.42%
Commerce, Industry and Technology 55.72% 45.78% 61.73% 0.005 60.77% 62.72% 0177
Economics and management 22.83% 28.27% 19.54% 19.89% 19.17%
General school-based education 16.14% 17.28% 15.45% 16.19% 14.68%
Health behavior and subjective well-being
Smoking, 30 day prevalence 35.09% 37.80% 33.45% 0.003 31.89% 35.07% 0.072
E-products, 30 day prevalence 23.48% 26.36% 21.74% <0.001 22.22% 21.24% 0.524
Alcohol, 30 day prevalence 64.27% 58.15% 67.98% 0.008 67.90% 68.07% 0.924
Cannabis, 30 day prevalence 15.42% 18.27% 13.70% <0.001 14.13% 13.26% 0.498
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Gaming, minutes/day, mean, SD
Social Media, minutes/day, mean, SD
Gambling, 30 day prevalence
General Self-Efficacy, mean, SD
Positive Mental Health Scale, mean, SD
Physical Activity, frequency

- Never

- Less than once per week

- More than once per week

90.2 (114.3)
216.3 (148.6)
12.22%
3.7 (0.8)
17.5 (5.9)

8.43%
34.57%
57.00%

86.2 (115.6)
232.5 (161.2)
12.14%
3.6 (0.8)
16.8 (6.1)

9.94%
35.09%
54.97%

92.6 (113.3)
202.7 (129.58)
12.27%
3.7 (0.8)
17.8 (5.8)

7.51%
34.25%
58.24%

0.065
<0.001
0.897
<0.001
<0.001

0.016

92.8 (112.0)
199.2 (128 4)
12.69%
3.7 (0.7)
17.9 (5.7)

7.82%
34.29%
57.89%

92.5 (114.8)
206.3 (130.8)
11.83%
3.7 (0.7)
17.8 (5.9)

7.20%
34.22%
58.58%

0.947
0.143
0.485
0.887
0.736

0.564
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Among the 2861 students used for the outcome analysis (“completers”), participants
in the IG and CG had a statistically significant difference concerning the proportion of
students with a high school diploma (as their highest previous education) (in favor of IG).
This was accounted for in all further analyses.

Table 2 displays the descriptive results for the primary and secondary outcomes by
showing the total number and proportion of health-promoting changes observed in the
intervention and control groups. It also presents the number of app challenges started in
each behavioral area.

Table 2. Assessed behavioral and well-being variables, criteria on which a health-promoting change
from baseline to follow-up was defined, distribution of these changes in the IG and CG, and chal-
lenges started in each area (IG only).

Health Behavior Health-Promoting Changes Changes in IG (%) Changes in CG (%) Challenges (N)
Social Media Screen time reduction > 20 min 705 (48.35%) 587 (41.8%) 332
Gaming Screen time reduction > 20 min 390 (26.8%) 354 (25.2%) 79
Alcohol 30 day prevalence Yes to No 126 (8.6%) 112 (8.0%) 128
Gambling 30 day prevalence Yes to No 98 (6.7%) 84 (6.0%) 31
Cannabis 30 day prevalence Yes to No 66 (4.5%) 58 (4.1%) 38
E-products Puffs down by at least 50 % ** 144 (9.9%) 131(9.3%) 107a
Cigarettes Cigarettes down by at least 50 % ** 159 (10.9%) 140 (10.0%)
GAHBI * Any one of the changes above 1036 (71.1%) 946(67.4%) 735
Subjective Well-Being
General Self-Efficacy Elevated Score 505 (34.6%) 474 (34.6%)
Physical Activity Elevated Score 324 (22.2%) 298 (21.2%)
Positive Mental Health Elevated Score 621 (42.6%) 551 (39.3%)

* = General Adverse Health Behavior Improvement; ** = Monthly; o = For cigarettes and e-products
technically the same challenge had to be selected.

Of the 1458 students in intervention classes who provided complete data, about half
(50.4%, n = 735) used the app and started a 2-week abstinence challenge. As a challenge
area, social media was selected by 332 students, alcohol was selected by 128, and smok-
ing/vaping by 127 participants. Gaming, cannabis, and gambling were chosen by 79, 38,
and 31 students, respectively. At the follow-up assessment, behavioral changes were ob-
served in the area of social media use, with 662 (45.4%) students in the intervention group
reporting a reduction of social media time by 20 or more minutes per day. In the control
group, 563 students (40.1%) reported such a reduction at follow-up. For playing video
games, there was also a high number of students who reported a behavioral change (25.6%
in the IG vs. 24.0% in the CG). The number of post-intervention changes in the remaining
areas were (in declining order): cigarettes, e-products, alcohol, gambling, and cannabis.
Overall, a cumulated 1036 (71.1%) students in the intervention group reported any such
change, compared to 946 (67.4%) in the control group (newly created GAHBI variable).

The multi-level mixed-effect regression models estimated an odds ratio (OR) of 1.31
(95% confidence interval 1.05-1.46) in favor of the intervention group to change social
media behavior, which was the only statistically significant difference between groups.
The OR for playing video games was 1.09 (0.91-1.31), for alcohol 1.12 (0.84-1.50), for gam-
bling 1.14 (0.81-1.61), for cannabis 1.08 (0.73-1.59), for e-products 1.12 (0.85-1.47), and for
cigarettes 1.12 (0.86-1.44) —all in favor of the intervention group. Added up, this resulted
in a more than 20% higher chance (OR =1.24, CI = 1.05-1.46) for the students in the inter-
vention group to experience any health-promoting behavior-related change (GAHBI). Fig-
ure 2 presents the ORs and 95% confidence intervals of all primary and secondary out-
comes. ORs for changes in the secondary outcomes were statistically not significant
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(general self-efficacy: OR = 1.05, CI =0.9-1.22, physical activity: OR = 1.05, CI = 0.86-1.27;
positive mental health: OR =1.15, CI 0.99-1.34), see Table 3.

Figure 2. Change in IG participants’ behavior compared to the control group (odds ratios adjusted
for highest education with 95% CI).
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Table 3. Odds ratio with 95% CI for intervention group behavior change compared to the control
group—full IG sample and sensitivity analysis including only participants who chose a challenge
in the respective health behavior area.

Full IG Sample (n = 1458) Only Students That Chose the Respective Outcome
Health Behavior OR 95 %—CI p-Value  Number OR 95%—CI p-Value
Social media 1.31  1.13-1.53 <0.001 332 1.79 1.40-2.30 <0.001
Gaming 1.09 0.91-1.31 0.299 79 2.18 1.36-3.47 0.001
Alcohol 112 0.84-1.50 0.447 128 0.92 0.46-1.84 0.803
Gambling 1.14  0.81-1.61 0.453 31 2.60 0.86-7.91 0.091
Cigarettes 112 0.86-1.44 0.402 127 « 3.27 2.01-5.31 <0.001
E-products 1.12  0.85-1.47 0.407 2.50 1.46-4.29 0.001
Cannabis 1.08  0.73-1.59 0.697 38 1.91 0.56-6.44 0.300
GAHBI * 124  1.05-1.46 0.010

Subjective Well-Being

General self-efficacy
Physical activity
Positive mental health

1.05 0.90-1.22 0.553
1.05 0.86-1.27 0.640
1.15 0.99-1.34 0.068

* = General Adverse Health Behavior Variable; a = For cigarettes and e-products technically the
same challenge had to be selected.

Sensitivity Analysis

In addition to the modified ITT-analysis, we conducted a sensitivity analysis includ-
ing only the sub-sample of actual app users (i.e., those participants in the IG who at least
started the challenge). In this analysis, each regression model’s independent group varia-
ble only included the intervention group student sample that had actually chosen this
respective behavior for their challenge (e.g., the social media reduction analysis only in-
cluded the 332 students that chose social media as their 14-day challenge).

Table 3 shows the results of the original ITT regression models compared to the re-
sults of the sensitivity analysis. In these, the OR of the intervention group compared to
the control group was 1.79 (CI = 1.40-2.30) for the change in social media time and 2.18
(CI =1.36-3.47) for the change in time of playing video games. Participants that engaged
in a smoking-related challenge had a more than three times higher frequency of reduced
smoking (OR = 3.27, CI = 2.01-5.31) and more than twice the frequency of a reduction in
the use of e-products (OR = 2.50, CI = 1.46—4.29).

The sensitivity analysis with multiple imputed data using the full sample of 4591
students showed no meaningful differences compared to the complete cases analysis.

4. Discussion

Our study shows first indications of a positive effect of the app-based intervention in
terms of an overall improvement of health-related behavior among vocational students.

With that, the study assessed behavior changes that exceeded the 2-week period of
the challenge. It should be stressed that students were not encouraged to abstain from or
reduce any behavior further than the period of the challenge, and the observed longer
behavior changes can thus be assumed to be completely intrinsically motivated. Two driv-
ing forces, prompted through participation in the IG, can be assumed to underly this con-
tinuing behavior change; first, an elevated awareness for problematic use of substance or
media, and second, techniques which were applied during the challenge.

On a general level, this study replicates the finding that school-based interventions
that encourage students to commit themselves to abstain from unhealthy behaviors can
lead to lasting future changes in health behavior [15]. Up to now, little is known about
effective interventions in this older age group, especially in the group of vocational stu-
dents, who seem to be at elevated risk. The present study contributes to this knowledge
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gap by transferring and adapting an established behavior-oriented preventive approach
to the vocational school setting [23]. The results are promising as they show that small
intervention effects are attainable in a setting with participants already having had years
of experience with substances as opposed to primary prevention for adolescents with no
or less experience. Changing habits is a learning process [29], which is directly prompted
by the participation in the app-based challenge under study. However, long term habit
change is unlikely to be achieved by one prevention intervention alone [30]. Ideally, inter-
ventions are received continuously over the life span, and are set in different environ-
ments of relevance [31]. We developed a promising looking stepping stone for school-
based prevention for the target group of vocational students that lack targeted addiction
prevention programs.

One new feature was the digital format and exclusive app control of the intervention.
eHealth interventions targeting multiple behaviors offer increased student engagement,
fidelity, and scalability for initially face-to-face based approaches. This facilitated reach of
the target population and enabled individual challenges that were independent from the
school context and teacher responsibility as is considered important [23]. The intervention
also provides a low-cost service that could easily be disseminated across vocational
schools later on. A second feature was the broad scope of the intervention. While previous
studies mostly focused on specific substances, the voluntary commitment included a re-
duction or complete temporary abstinence from different substances (alcohol, nicotine,
cannabis) and included non-substance-related behaviors like gambling, gaming, stream-
ing, or social media use. This has the advantage of a high “reach”, as almost every student
is given the opportunity to find a personally relevant challenge area. This narrows the gap
between universal and selective prevention, as a universally applicable tool with selective
areas. However, a possible disadvantage of this approach is that students might not
choose areas they consider most important for themselves, but areas they consider the
easiest or least adverse. As could be seen in the data, the majority of students chose the
social media challenge, which is in line with the very high prevalence of social media and
messenger use in the target population. But there were also high rates of alcohol, tobacco,
and cannabis use in the analyzed sample, and only few students chose these challenge
areas. Hence, further analyses will need to take a closer look into the factors influencing
specific patterns of app usage and whether this has an influence on intervention effects.

Another empirical question relates to the size of the found intervention effects, i.e.,
their practical significance. The absolute difference between the two study groups must
be seen as rather small (6.5% absolute difference for social media reduction, 3.7% absolute
difference for GAHBI). Relevance in this context has two aspects, one on public health and
one on the individual level. Following the principles of the prevention paradox, even
small individual effects on health behavior have a large impact on public health when the
intervention is applied on a large scale and therefore reaches many individuals.

From an individual perspective, the chosen cut-points for change in the measured
indicators seem meaningful, too. For example, evidence by Brailovskaia and colleagues
indicated that a daily 20-min reduction of the use of Facebook can have lasting positive
effects on Facebook involvement, on psychological well-being as well as healthy lifestyle
[22]. Given the latter finding, it was expected that a reduction or abstinence of a specific
behavior or substance will simultaneously affect other behavioral areas as well. While the
main analysis of the present study indeed found a systematic tendency for students in the
intervention group to have more favorable changes in all assessed outcomes, it was unable
to replicate this healthy lifestyle transference effect, as none of these changes were statis-
tically significant. More specifically, in line with a more specific route of influence, sensi-
tivity analyses revealed that changes in smoking behavior were found for those who chose
a smoking challenge and reductions in gaming times were found for those who specifi-
cally chose the gaming challenge. The latter results are, however, based on small sample
sizes and therefore need to be replicated in future studies. When interpreting the small
effect sizes, within and beyond the behaviors chosen in the challenge, the outcome
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measures have to be taken into account. They were chosen in correspondence to the be-
havior during the challenge, i.e., complete abstention with regards to alcohol, cannabis,
and gambling. A continuous measure would have been more sensitive to reductions with-
out full abstinence. Research in regular schools indicates that among older students, alco-
hol prevention is likely to have an effect on frequency of drinking rather than drinking
rates [32].

Limitations

This study has a number of limitations. First, randomization on class level reduced
the overall clusters to 277. Despite efforts like pairing randomization units by similar char-
acteristics, differences between the IG and CG participants were found, leading to possible
selection bias. This has been taken into account by adding the respective variable as a
covariate into the outcome analyses. Second, the attrition rate is high, which was partly
caused by the anonymization procedure, allowing a link between baseline and follow-up
data without collecting any personal information. While about 19% of participating stu-
dents did not take part due to absence, another 19% could not be included into the main
analysis because of a missing code and thus missing link to baseline data. Third, attrition
analysis showed a number of highly significant differences between drop-outs and com-
pleters, which reduces the external validity of the study. However, we found no evidence
to suggest that this affected the interpretation of findings across groups. Fourth, deviant
from the study protocol we did not report primary outcomes as metric scores but as di-
chotomous changes across all or within one behavioral area. This procedure helps illus-
trating the results but reduces variance in the outcomes. To ensure that the presented re-
sults are not solely due to the dichotomization, the regression models were repeated using
continuous outcomes and comparable results were found. For example, there was also a
significant difference between the IG and CG groups in the absolute minutes used for
social media. Fifth, it was not possible to study longer-term effects of the intervention as
the observational period was too short. Lastly, the COVID-19 pandemic and associated
conditions for schools and teachers clearly impacted the recruitment process. The pan-
demic—among others—was a regular argument for schools to not fully participate in the
study. Digital components like the app itself or video calls helped greatly if the presence
of research staff was not allowed because of contact restrictions. However, the recruitment
might have been significantly easier and less selective in non-pandemic times.

5. Conclusions

Substance use and digital media exposure are major health risks for adolescents and
young adults beyond secondary school. At the same time, they form habits over time,
which are already present at young adulthood. This is the first time that a prevention
program for vocational schools was rigorously evaluated in a randomized study in Ger-
many. Although the recruited sample cannot be considered representative of vocational
schools in Germany, the generalizability of the results is facilitated by the inclusion of a
broad range of vocational sectors (i.e., service industries, business, and administrative
professions as well as industrial-technical professions) within schools from three different
states across Germany. The “Meine Zeit ohne” intervention was found to have promising
results at feasibility for the target group and small but significant effects regarding stu-
dents’ health behavior. In particular, participants choosing to reduce a specific substance-
or media-related behavior seem to be successful at reducing this behavior for a short term.
Implications for future research are the need for longer-term follow-up and to examine
participant characteristics and the intervention mechanisms’ impact on app usage as well
as effectiveness. The study also indicates that a large number of adolescents and young
adults can be reached using a digital, low-threshold application, which can be used inde-
pendently from the school or work context.



Int. J. Environ. Res. Public Health 2023, 20, 1970 14 of 15

Author Contributions: M.M., R.H., N.A., R.T., K.L. and L.K. conceived the study, initiated the study
design and obtained funding; B.P., M.R. and K.G. were responsible for data curation, B.P. and M.M.
for the data analysis. M.M., N.A,, K.L., LK, M.R,, E.G.d.M. and B.P. developed the methodology
for the intervention app and all study materials. B.P. and M.M. drafted the original manuscript. All
authors have read and agreed to the published version of the manuscript.

Funding: The trial is funded by the Federal Ministry of Health Germany (BMG, grant number:
ZMVI1-2519DSM216). The funding period is from 1 August 2019 to 31 December 2022. The funding
source had no role in the design of this study, execution, analyses, interpretation of the data or de-
cision to submit results.

Institutional Review Board Statement: Approval for the study was obtained from the ethics com-
mittee of the Center for Psychosocial Medicine at the University Medical Center Hamburg Eppen-
dorf and the responsible school authorities at each study site (Center for Education Monitoring and
Quality Development at schools in Hamburg, IfBQ; the Center for Prevention at the Institute for
Quality Development at Schools in Schleswig-Holstein, IQ.SH; and the Bavarian State Ministry for
Education and Cultural Affairs) prior to data collection. The study is conducted in accordance with
the CONSORT guidelines and complies with the principles laid down in the Declaration of Helsinki.
It is registered in the DRKS public database (trial registration number DRKS00023788). Written in-
formed consent was obtained from all participants prior to study enrollment. All substantial proto-
col deviations or modifications were communicated to the Ethics Committee and DRKS register.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The study material (information sheets) is available to the public and
can be found on the following website http://www.meine-zeit-ohne.de and by request. The MZo
application is suitable for iOS (iOS 11.0 or newer) and Android (version 6 or newer) and is available
in the app store for iOS devices and Play Store for Android devices. Anonymized study data and
statistical codes for the analysis can be made available on request.

Acknowledgments: We would like to thank Simone Leuckfeld, Freia Biedenweg, Laura Borwieck,
and Johanna Weymann for their contributions to the study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

Bannink, R.; Broeren, S.; Heydelberg, J.; van’t Klooster, E.; Raat, H. Depressive symptoms and clustering of risk behaviours
among adolescents and young adults attending vocational education: a cross-sectional study. BMC Public Health 2015, 15, 396.
https://doi.org/10.1186/s12889-015-1692-7.

Brown, S.A.; McGue, M.; Maggs, J.; Schulenberg, J.; Hingson, R.; Swartzwelder, S.; Martin, C.; Chung, T.; Tapert, S.F.; Sher, K,;
et al. A developmental perspective on alcohol and youths 16 to 20 years of age. Pediatrics 2008, 121 (Suppl 4), S290-S310.
https://doi.org/10.1542/peds.2007-2243D.

Donovan, J.E.; Molina, B.S.G. Types of Alcohol Use Experience From Childhood Through Adolescence. ]. Adolesc. Health 2013,
53, 453-459. https://doi.org/10.1016/j.jadohealth.2013.03.024.

Orth, B.; Merkel, C. Der Substanzkonsum Jugendlicher und junger Erwachsener in Deutschland. Ergebnisse des Alkoholsurveys 2021 zu
Alkohol, Rauchen, Cannabis und Trends. BZgA-Forschungsbericht; Bundeszentrale fiir Gesundheitliche Aufklarung: Kéln,
Germany, 2022.

Bonevski, B.; Guillaumier, A.; Paul, C.; Walsh, R. The vocational education setting for health promotion: A survey of students’
health risk behaviours and preferences for help. Health Promot. ]. Aust. 2013, 24, 185-191. https://doi.org/10.1071/HE13047.
Montag, J.; Hanewinkel, R.; Morgenstern, M. Verbreitung und Korrelate des Substanzkonsums unter 5 688 Auszubildenden an
beruflichen Schulen. Gesundheitswesen 2015, 77, 411-417.

Pelfrene, E.; Vlerick, P.; Moreau, M.; Mak, R.P.; Kornitzer, M.; Backer, G.D. Use of benzodiazepine drugs and perceived job
stress in a cohort of working men and women in Belgium. Results from the BELSTRESS-study. Soc. Sci. Med. 2004, 59, 433—442.
https://doi.org/10.1016/j.socscimed.2003.11.002.

Storr, C.L.; Trinkoff, A.M.; Anthony, J.C. Job strain and non-medical drug use. Drug Alcohol Depend. 1999, 55, 45-51.
https://doi.org/10.1016/50376-8716(98)00181-1.

Wartberg, L.; Kriston, L.; Thomasius, R. The Prevalence and Psychosocial Correlates of Internet Gaming Disorder. Dtsch Arztebl
Int. 2017, 114, 419-424.

Kaess, M.; Parzer, P.; Brunner, R.; Koenig, J.; Durkee, T.; Carli, V.; Wasserman, C.; Hoven, C.W.; Sarchiapone, M.; Bobes, ].; et
al. Pathological Internet Use Is on the Rise Among European Adolescents. |. Adolesc. Health 2016, 59, 236-239.
https://doi.org/10.1016/j.jadohealth.2016.04.009.



Int. J. Environ. Res. Public Health 2023, 20, 1970 15 of 15

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Rumpf, H.J.; Wohlert, T.; Freyer-Adam, J.; Grothues, J.; Bischof, G. Screening Questionnaires for Problem Drinking in
Adolescents: Performance of AUDIT, AUDIT-C, CRAFFT and POSIT. Eur. Addict. Res. 2013, 19, 121-127.
https://doi.org/10.1159/000342331.

Vannucci, A.; Simpson, E.G.; Gagnon, S.; Ohannessian, C.M. Social media use and risky behaviors in adolescents: A meta-
analysis. |. Adolesc. 2020, 79, 258-274. https://doi.org/10.1016/j.adolescence.2020.01.014.

Arnaud, N.; Thomasius, R. Stérungen durch Substanzgebrauch und abhéangige Verhaltensweisen in der ICD-11. Z. Fiir Kinder-
Und Jugendpsychiatrie Und Psychother. 2021, 49, 486-493. https://doi.org/10.1024/1422-4917/a000748.

Leifels, A.; Schwartz, M. Neun von zehn Auszubildenden lernen im Mittelstand-Handwerk geht voran. KFW Res. Volkswirtsch.
Kompakt 2016, 114.

Onrust, S.A; Otten, R.; Lammers, J.; Smit, F. School-based programmes to reduce and prevent substance use in different age
groups: What works for whom? Systematic review and meta-regression analysis. Clin. Psychol. Rev. 2016, 44, 45-59.
Morgenstern, M.; Seidel, A.-K.; Hanewinkel, R. Suchtpravention an beruflichen Schulen. Bild. Und Beruf 2019, 2, 7.

Throuvala, M.A.; Griffiths, M.D.; Rennoldson, M.; Kuss, D.J. School-based Prevention for Adolescent Internet Addiction:
Prevention is the Key. A Systematic Literature Review. Curr. Neuropharmacol. 2019, 17, 507-525.
https://doi.org/10.2174/1570159x16666180813153806.

Rho, M.].; Lee, H.; Lee, T.H.; Cho, H.; Jung, D.J.; Kim, D.J.; Choi, LY. Risk Factors for Internet Gaming Disorder: Psychological
Factors and Internet Gaming Characteristics. Int. ]. Env. Res. Public Health 2017, 15. https://doi.org/10.3390/ijerph15010040.
Rumpf, H.-J.; Arnaud, N.; Batra, A.; Bischof, A.; Bischof, G.; Brand, M.; Gohlke, A.; Kaess, M.; Kiefer, F.; Leménager, T.; et al.
Memorandum Internetbezogene Storungen der Deutschen Gesellschaft fiir Suchtforschung und Suchttherapie (DG-Sucht).
Sucht 2016, 62, 167-172. https://doi.org/10.1024/0939-5911/a000425.

Isensee, B.; Morgenstern, M.; Stoolmiller, M.; Maruska, K.; Sargent, ].D.; Hanewinkel, R. Effects of Smokefree Class Competition
1 year after the end of intervention: A cluster randomised controlled trial. J. Epidemiol. Community Health 2012, 66, 334-341.
https://doi.org/10.1136/jech.2009.107490.

Hanewinkel, R.; Tomczyk, S.; Goecke, M.; Isensee, B. Preventing Binge Drinking in Adolescents. Dtsch. Arzteblatt Int. 2017, 114,
280-287. https://doi.org/10.3238/arztebl.2017.0280.

Brailovskaia, J.; Strose, F.; Schillack, H.; Margraf, J. Less Facebook use-More well-being and a healthier lifestyle? An
experimental intervention study. Comput. Hum. Behav. 2020, 108, 106332.

Arnaud, N.; Weymann, J.; Lochbuhler, K.; Pietsch, B.; Rossa, M.; Kraus, L.; Thomasius, R.; Hanewinkel, R.; Morgenstern, M.
Effectiveness of an app-based intervention to reduce substance use, gambling, and digital media use in vocational school
students: study protocol for a randomized controlled trial. Trials 2022, 23, 277. https://doi.org/10.1186/s13063-022-06231-x.
Kalke, J.; Raschke, P.; Buth, S. “Initiierte Abstinenz”. Privention Und Gesundh. 2006, 1, 219-226. https://doi.org/10.1007/s11553-
006-0034-0.

Beierlein, CK.A.; Kemper, C.,; Rammstedt, B.; Kovaleva, A. Allgemeine Selbstwirksamkeit Kurzskala (ASKU).
Zusammenstellung sozialwissenschaftlicher Items und Skalen (ZIS). 2014. Available online: https://zis.gesis.org/Doild/zis35
(accessed on 22 October 2022).

Pisinger, C.; Godtfredsen, N.S. Is there a health benefit of reduced tobacco consumption? A systematic review. Nicotine Tob. Res.
2007, 9, 631-646.

White, LR.; Royston, P.; Wood, A.M. Multiple imputation using chained equations: issues and guidance for practice. Stat. Med.
2011, 30, 377-399.

Royston, P.; White, I.R. Multiple imputation by chained equations (MICE): Implementation in Stata. ]. Stat. Softw. 2011, 45, 1-
20.

Gardner, B. A review and analysis of the use of “habit’in understanding, predicting and influencing health-related behaviour.
Health Psychol. Rev. 2015, 9, 277-295.

Wood, W.; Neal, D.T. Healthy through habit: Interventions for initiating & maintaining health behavior change. Behav. Sci.
Policy 2016, 2, 71-83.

Paglia, A.; Room, R. Preventing substance use problems among youth: A literature review and recommendations. J. Prim. Prev.
1999, 20, 3-50.

Biihler, A.; Thrul, J.; de Matos, E.G. Expertise zur Suchtprivention 2020; Bundeszentrale fiir gesundheitliche Aufklarung (BZgA):
Koln, Germany, 2020.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury
to people or property resulting from any ideas, methods, instructions or products referred to in the content.



