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ABSTRACT 

The aim of this study was to investigate the in/direct effect of the Unplugged program on smoking (S) 

and alcohol consumption (AC) in schoolchildren one year after the implementation of Unplugged 

within a Solomon four group design. A randomized control trial using the Unplugged program was 

carried out among schoolchildren (13.5 years, SD = 0.59; 47.5% girls, 1420 schoolchildren in total). 

The data collection was carried out immediately before implementing the program (T1, experimental 

and control group with a pre-test), immediately after implementing the program (T2), and a year after 

program implementation (T3). The direct effect of Unplugged on ACT3 was confirmed and this effect 

was moderated by the pre-test. However, such effect on S T3 was not found. The effect of Unplugged on 

ACT3 was serially mediated by meaningful participation in community (ComPart)T3 and satisfaction with 

oneself T3.  Only one shortcut mediation effect of Unplugged on S T3 through ComPart T3 was confirmed. 

Teachers and school psychologists can promote schoolchildren´s ‘health-related behavior by 

encouraging them to do activities that are not limited to the school domain which allows them to 

experience success, belonging, developing satisfaction with oneself through the successful 

implementation of the Unplugged program.  
 

Keywords: unplugged, smoking, alcohol consumption, meaningful participation in the community, 

satisfaction with oneself, schoolchildren. 
 

 

1. INTRODUCTION 

 
Risk-related behaviour such as smoking and alcohol consumption are health problems 

that can negatively affect the life perspective of young people. The ESPAD Group (2020) 

reported that cigarettes are one of the most easily accessible drugs in Slovakia with over 

70 % of pupils reporting access to be easy. The findings of previous research have 

confirmed that the perceived availability of cigarettes is the strongest predictor of smoking. 

Indeed, it was found that the schoolchildren reporting a higher level of perceived 

availability of cigarettes were about two times more likely to smoke (Orosová, Gajdošová, 

Bačíková-Šléšková, Benka, & Bavol’ár , 2019). The ESPAD group also found that “2.9 % 

of the pupils began smoking cigarettes on a daily basis at age 13 or younger” and that “the 

rates were highest in Slovakia (6.0 %) and Bulgaria (5.8 %)” (ESPAD Group, 2020, p.13). 

The results of this national study suggested that the 30-day prevalence of smoking that was 

reported by schoolchildren (M = 11.52 years) had risen from 3.0% to 8.2% over 22 months. 

In terms of alcohol consumption, the ESPAD Group (2020) reported that 33% of the 

pupils who participated in the ESPAD study had first tried an alcoholic drink age 13 or 

younger and that alcohol was perceived to be easily available. In most countries, the rates 
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of availability of alcohol among boys and girls were found to be similar. A previous study 

has confirmed that the strongest predictors of reporting alcohol consumption among Slovak 

schoolchildren are descriptive normative beliefs and the availability of alcohol (Orosová, 

Gajdošová, Bačíková-Šléšková, Benka, & Bavol’ár, 2020). Schoolchildren with a higher 

level of descriptive normative belief change and availability of alcohol were twice as likely 

to report alcohol consumption at the follow-ups (at four follow-ups over the 22 months). 

Slovakia reported an increase in current alcohol use of five or more percentage points 

between 2015 and 2019 (ESPAD Group, 2020). 

Interventions directed at schoolchildren are essential in preventing drug use initiation, 

delaying the age of first use and reducing the rates of drug use (Miller & Hendrie, 2009). 

The European Monitoring Centre for Drugs and Drug Addiction (2019) introduced 

Unplugged as an effective school-based prevention program designed to reduce substance 

use in adolescents aged 11-14 across different contexts. The Unplugged program is based 

on the comprehensive social influence approach and life skills training components. It is 

designed to delay or prevent the onset of substance misuse among schoolchildren (Faggiano 

et al., 2010, Kreeft et al., 2009). The Unplugged program incorporates components focused 

on critical thinking, decision-making, problem-solving, creative thinking, effective 

communication, interpersonal relationship skills, self-awareness, empathy, coping with 

emotions and stress, normative beliefs and knowledge about the harmful health effects of 

substances (European Monitoring Centre for Drugs and Drug Addiction, 2019, Caria, 

Faggiano, Bellocco, Galanti, & EU-Dap Study Group, 2011). The experimental evaluation 

of the effectiveness of the Unplugged program indicated positive effects over 18 months for 

alcohol abuse and for cannabis use, but not for cigarette smoking among pupils in seven 

European countries (Austria, Belgium, Germany, Greece, Italy, Spain, and Sweden) which 

participated in the study (Faggiano et al., 2010). However, in other EU countries such as 

Czechia, it was found that the Unplugged produced positive effects on reducing current 

tobacco and marijuana use among adolescents (Gabrhelik et al. 2012). A systematic review 

of School-Based Alcohol and other Drug Prevention Programs confirmed that Unplugged has 

the best evidence of effectiveness in European studies (Agabio et al., 2015). 

The current study was focused on the direct and indirect effect of this EU-Dap 

Unplugged program (Vigna‐Taglianti et al., 2014) on smoking and alcohol consumption 

among Slovak schoolchildren. The research design of the present study was based on 

previous findings suggesting that participation in meaningful instrumental activities 

(individual perceptions of participating in psychologically and personally significant 

activities that are not limited to the school domain) were associated with adolescents’ life 

satisfaction and perceived quality of life (Proctor & Linley, 2014, Huebner et al., 2004). 

Indeed, they have been identified as one of the important protective factors of substance use 

(Hodder  et al., 2018, Zimmerman & Maton, 1992) and could support positive adolescent 

empowerment and self-esteem (Chinman & Linney, 1998). Some person-based, 

environment-focused and activity-related elements such as having fun, experiencing 

success, belonging, experiencing freedom, developing an identity, authentic friendships, the 

opportunity to participate, role models enhancing meaningful participation (Willis et al., 

2017). The current study focused on the issue weather implementing Unplugged could 

enhance meaningful community participation, satisfaction with oneself, and risk-related 

behavior of schoolchildren.  

Firstly, it was hypothesized that there would be a direct effect of Unplugged on 

schoolchildren’s smoking and alcohol consumption one year after program implementation. 

It was expected that a lower percentage of schoolchildren from the experimental group, who 

had taken part in Unplugged, would report smoking and alcohol consumption in comparison 
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with the schoolchildren from the control group who had not. Secondly, it was hypothesized 

that there would be a direct effect of Unplugged on schoolchildren’s meaningful 

participation in the community (ComPart), as part of a serial mediation. It was assumed that 

Unplugged would have a favourable effect outside the home on school group activities, 

sports and artistic activities and on their willingness to help other people. There has been 

evidence to suggest the importance of meaningful free-time substance-free activities in drug 

use prevention that can contribute to the development of new skills, fostering of  

self-esteem, a sense of meaning, social connectedness, mental well-being and resilience 

(Santini  et al., 2020). Thirdly, it was hypothesized in this recent study that there would be a 

direct effect of schoolchildren’s participation in the community on satisfaction with oneself as 

well as a direct effect of satisfaction with oneself on their smoking and alcohol consumption. 

In order to further clarify the effect of Unplugged, the present study tested a serial 

mediation model by proposing a theoretically based hypothetical causal chain. 

 
2. DESIGN 

 
This study was a randomized control trial using a Solomon four-group design which 

enabled testing for the presence of pre-test sensitization (Nakazwe & Chanda, 2018, Braver 

& Braver, 1988). 

 
3. OBJECTIVE 
 

The aims were to: 1) test whether the Unplugged program affects smoking and 

alcohol consumption as reported by schoolchildren a year after program implementation 

within a Solomon four group design, controlling for smoking or alcohol consumption as 

reported by schoolchildren immediately after program implementation, the pre-test, and 

gender; and 2) investigate whether the Unplugged program may affect smoking and alcohol 

consumption as reported by schoolchildren a year after program implementation through 

two mediating mechanisms: Meaningful participation in the community (ComPart) and 

Satisfaction with oneself. In addition, the hypotheses were tested as serial mediations in 

which Unplugged would affect Meaningful participation in the community, which would 

then be associated with Satisfaction with oneself. This would finally lead to a lower 

percentage of schoolchildren in the experimental group who would report smoking and 

alcohol consumption a year after program implementation.  
 
4. METHODS 

 
4.1. Sample and Procedure 

A randomized control trial using the Unplugged program was carried out among 

schoolchildren at 24 primary schools. The sampling used a list of primary and secondary 

schools in Slovakia retrieved from the Institute of Information and Prognosis of Education. 

The schools were selected from different municipalities on the basis of their geographical 

locations in East, Central and West Slovakia with six clusters based on population size. 

Twelve schools were assigned to the experimental group (n = 798) while twelve 

schools were assigned to the control group (n = 622). The sample consisted of 1420 

schoolchildren in total. The mean age of the schoolchildren was 13.5 years, SD = 0.59; 

47.5% girls. In this design, both the experimental and control groups had two subgroups: a 
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pretested group and an non-pretested group. The number of schoolchildren in the pretested 

experimental group was 397 while the number of schoolchildren in the non-pretested 

experimental group was 401. The number of schoolchildren in the pretested control group 

was 333 and the number of schoolchildren in the non-pretested control group was 289.  

The data collection was carried out immediately before implementing the program 

(T1, experimental and control group with a pre-test), immediately after implementing the 

program (T2) and a year after program implementation (T3). 

The data collection was carried out with the informed consent of parents/guardians. 

The questionnaires were filled in during one lesson in the presence of a trained research 

team member, without a teacher being there. All the data that was collected was 

anonymized. 

The protocol of this study was reviewed and approved by the Ethics Committee at the 

Faculty of Arts of P. J. Šafárik University.  

 

4.2. Measures 
4.2.1. Smoking and Alcohol Consumption 

Smoking and alcohol consumption were measured by single item measures: “How 

often (if ever) have you smoked cigarettes / drunk alcohol during the last 30 days?” The 

items were rated on a 4-point scale: 1-not at all; 4- 5 or more times (Hibbel et al., 2012). 

For the purpose of this study, the items were dichotomized (0=not used, 1=used). 

 

4.2.2. Meaningful Participation in Community (ComPart) 

There were 3 items which assessed opportunities for meaningful participation in the 

community (the Resilience Youth Development Module of the California Healthy Kids 

Survey, (Furlong, Ritchey, & O’Brennan, 2009)). The scale measures schoolchildren’s 

meaningful participation or involvement in relevant, engaging and interesting activities with 

opportunities for responsibility and contribution in the community. The response scale used 

was: not at all true, a little true, pretty much true and very much true. A sample item was:  

“I help other people”. The mean scores were created based on the schoolchildren’s responses 

across all items, with higher scores indicating higher meaningful participation in the 

community. The Cronbach's alpha for the subscale in this questionnaire was 0.69 (T3).  

 

4.2.3. Satisfaction with Oneself 

Satisfaction with oneself (“How satisfied are you usually with yourself?”) was 

measured on a five-item Likert scale from very dissatisfied to very satisfied (Hibbel, 

Guttormsson, Ahlström, & Kraus, 2012). 

 
4.3. Statistical Analyses 

The chi-square test for independence, binary logistic regressions and the serial mediation 

analyses through the Hayes´ PROCESS tool (Model 6) (Field, 2013) were performed in SPSS 

25. The mediation effects were tested on 5000 samples by means of Bootstrapping. The 

controlled variables in the logistic regression and the serial mediation analyses were smoking T2 

or alcohol consumptionT2, as well as the pre-test and gender.  

The respondents were compared with regard to the number of waves in which they 

had participated. There were no significant differences in smoking, alcohol consumption, 

ComPart or satisfaction with oneself between the respondents who had taken part in different 

numbers of waves (i.e. only participated in the first wave, up to all waves). 
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5. RESULTS 

 

5.1. Descriptive Analysis 
A chi-square test for independence indicated no significant associations between the 

groups (the experimental group and the control group) in either smoking or alcohol 
consumption immediately after implementing the program (T2), and a year after program 
implementation (T3) (Table 1). 

 
Table 1.  

Descriptive characteristics of the control and experimental group  
at two follow up measures. 

 

  
  Smoking  Alcohol consumption  

  
  

T2  T3  T2  T3  

  
ComPar

t 
S no yes no yes no yes no yes 

CG  

Mean 
8.21 

Mean 
3.42 

415 39 364 70 361 91 294 138 

SD 2.88 
SD 
1.16 

91.40% 8.60% 83.90% 16.10% 79.90% 20.10% 68.10% 31.90% 

EG  

Mean 
8.56 

Mean 
3.39 

572 52 491 106 477 144 430 164 

SD  
2.70 

SD 
1.15 

91.70% 8.30% 82.20% 17.80% 76.80% 23.20% 72.40% 27.60% 

Notes: control group (CG), experimental group (EG), T2 (immediately after program 
implementation), T3 (one year after program implementation), ComPart = Meaningful participation in 
the community, S = Satisfaction with oneself 
 

5.2. The effect of the Unplugged Program on Smoking and Alcohol 
Consumption 

In order to test whether the Unplugged program affects smoking and alcohol 
consumption as reported by schoolchildren a year after program implementation (T3) 
within a Solomon four group design, binary logistic regressions (Table 2) were conducted 
in which the control variables were regressed (smoking or alcohol consumption as reported 
by schoolchildren immediately after program implementation (T2), the pre-test, and 
gender) and the Unplugged program. It also explored whether the effect of Unplugged on 
smoking and alcohol consumption was moderated by control variables. All interaction 
effects without a statistically significant contribution to the model were eliminated from the 
analyses. 

The final model for smoking which contained the control variables and Unplugged was 
statistically significant, Χ² (4, N = 816) = 137.37, p < .001. The main and moderated effects 
of Unplugged on smoking as reported by schoolchildren a year after program 
implementation were not statistically significant.  

The model for alcohol consumption which contained the control variables, Unplugged, 
and one interaction Unplugged x Pre-test with a significant contribution to the model was 
statistically significant, Χ² (5, N = 809) = 127.96, p < .001. The effect of Unplugged on 
alcohol consumption as reported by schoolchildren a year after program implementation 
was confirmed and this effect was moderated by the pre-test (Figure 1). The percentage of 
schoolchildren without a pre-test who reported alcohol consumption a year after program 
implementation was significantly lower in the experimental group compared to the control 
group. 
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Table 2.  

Binary logistic regressions, the contribution of the control variables and the Unplugged 

program on smoking and alcohol consumption a year after program implementation (T3) 

among schoolchildren. 

 

Smoking Alcohol consumption 

 Exp(B) 95% C.I.for EXP(B)   Exp(B) 95% C.I.for EXP(B) 

Smoking T2 28.318*** 14.806 54.162 ACT2 7.427*** 5.082 10.854 

Pre-test 1.964** 1.269 3.04 Pre-test 0.783 0.476 1.289 

Gender 1.669* 1.089 2.557 Gender 1.069 0.764 1.496 

Unplugged 0.899 0.589 1.374 Unplugged 0.393**** 0.243 0.635 

    
Unplugged 
x Pre-test 

2.005* 1.022 3.936 

R2 0.26 R2 0.21 

1Notes: AC = alcohol consumption, T2 = immediately after program implementation, R2 = Nagelkerke 

R Square 
*p < .05, **p < .01, ***p < .001 

 
Figure 1. 

Alcohol consumption (AC) among schoolchildren in the control group and experimental group  
with / without a pre-test a year after program implementation (T3). 

 

 
 

5.3. Serial Mediation 
A serial multiple mediation model was created using community participation and 

satisfaction with oneself as the mediators. Smoking T2 or alcohol consumptionT2, the pre-test, 
and gender were controlled throughout these analyses. In the serial mediation, the mediators 
were assumed to have a direct effect on each other, and the independent variable 
(Unplugged) was assumed to influence the mediators in a serial way that ultimately 
influences the dependent variables (smoking or alcohol consumption one year after 
program implementation) (Figures 2, 3). 
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The data did not support the serial mediation hypothesis with regard to smoking. 

Indeed, the long-way specific indirect effect of Unplugged -> ComPart -> satisfaction with 

oneself -> smoking one year after program implementation was not statistically significant 

(Figure 2). The direct effect of the Unplugged program on smoking one year after program 

implementation was also not statistically significant (Figure 2). Only one shortcut 

mediation, which included one of the explored mediators, was statistically significant. This 

means that Unplugged affected schoolchildren’s ComPart as well as the direct effect of 

ComPart on smoking being confirmed (effect: -0.049; 95 % CI: -0.1169 to -0.0002). In other 

words, a higher level of ComPart among schoolchildren in the experimental group was 

associated with a lower likelihood of the schoolchildren reporting smoking one year after 

program implementation (Table 1, Figure 2). 

In terms of alcohol, the results of the data analyses supported the serial mediation 

hypothesis. The long-way specific indirect effect of Unplugged -> ComPart -> satisfaction 

with oneself -> alcohol consumption one year after program implementation was 

statistically significant (effect: -0.004; 95 % CI: -0.012 to -0.0001, Figure 3). The direct 

effect of the Unplugged program on alcohol consumption one year after program 

implementation was statistically significant (effect: -0.600, p < 0.001). 68.1% of 

schoolchildren in the control group and 72.4% in the experimental group did not report 

alcohol consumption one year after program implementation (Table 1). 

 
Figure 2.  

Serial mediation model for smoking. 

 
ComPart  

b =0.040** 
 Satisfaction  

with oneself 
 

   
 

     

b = 0.416* 
 

ns 
                

               b = -0.117** 
      ns 

 

    

      ns   

Unplugged 
 

  Smoking T3 

  
 

Notes: smoking T2, pre-test, and gender were controlled throughout these analyses,  

T2 = immediately after program implementation, T3 = one year after program implementation, 

ComPart = Meaningful participation in community, *p < .05, **p < .01 
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Figure 3.  

Serial mediation model for alcohol consumption. 
 

ComPart  

b =0.041** 
 Satisfaction  

with oneself 
 

   
 

     

b = 0.427* 
 

ns 
                

               ns 
 b = -0.240** 

 

    

     

Unplugged 
 

b = -0.600*** 
 

Alcohol consumptionT3 

  
 

 

 

Notes: alcohol consumption T2, pretest, and gender were controlled throughout these analyses,  

T2 = immediately after program implementation, T3 = one year after program implementation, 

ComPart = Meaningful participation in community, *p < .05, **p < .01, ***p < .001 

 

6. DISCUSSION AND CONCLUSIONS 
 

The results of this study did not support either the direct effect of the Unplugged 

program on smoking or the serial mediation hypothesis, the long-way specific indirect 

effect Unplugged -> ComPart -> satisfaction with oneself -> smoking one year after program 

implementation. However, one shortcut mediation was confirmed which was the effect of 

Unplugged on schoolchildren’s smoking through ComPart. This finding is consistent with 

previous findings that have supported the importance of community protective factors among 

younger adolescents in particular. This is in contrast to peer and school factors which have 

been identified as stronger factors among older adolescents (Cleveland, Feinberg, 

Bontempo, & Greenberg, 2008). Inverse associations between community meaningful 

participation and multiple substance use measures were found. The association between 

lower level of ComPart and tabacco use (ever and recent) was observed (Hodder  et al., 2016), 

but was inconsistent with the findings suggesting  effectiveness of the universally implemented 

school-based intervention program in reducing the prevalence of tobacco, alcohol use, or in 

increasing the protective factors addressing also to ComPart which were not confirmed  among 

students nor among student subgroups defined by sociodemographic characteristics or previous 

substance use (Hodder  et al., 2017, 2018).  

The results of the current study related to alcohol consumption have confirmed the 

long-way mediation that represent a causal chain of explored mediators (Demming, Jahn,  

& Boztuğ, 2017). Two shortcut mediations, which each include only one of the explored 

mediators, were not statistically significant. It means that (i) Unplugged affected 

schoolchildren’s ComPart although the direct effect of ComPart on alcohol consumption was 

not confirmed, (ii) Unplugged did not affect satisfaction with oneself directly although a direct 

effect of satisfaction with oneself on alcohol consumption was found. These findings support 

previous findings which have confirmed that after-school programs, volunteering, 

community, social group activities, as well as helping behaviour were associated with 

improved self-esteem and mental health (Santini et al., 2020, Santiniet al., 2020, Durlak  

& Weissberg, 2007, Wilson, 2000), supporting the association between self-esteem and 
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alcohol consumption (Richardson, Kwon, & Ratner, 2013). Based on the results of this 

study, schoolchildren’s ComPart did not affect alcohol consumption directly but indirectly 

through satisfaction with oneself.  

The explored mediation effects confirmed that the development of personal skills and 

social skills as well as normative education reached through the implementation of the 

Unplugged program produces a higher level of ComPart. This generally means that 

schoolchildren‘s meaningful participation in activities supporting their interests such as sports 

or other activities with opportunities to exercise their responsibility and their contribution 

beyond school activities is related to a higher ComPart. These results further suggest that 

ComPart is a significant predictor of smoking reported by schoolchildren, as well as 

satisfaction with oneself which in turn reduces the probability of reporting alcohol 

consumption. 

A direct effect of Unplugged on schoolchildren’s alcohol consumption one year after 

Unplugged implementation was confirmed simultaneously controlling for alcohol 

consumptionT2, the pre-test, and gender. These results have extended previous findings related 

to the effectiveness of Unplugged in reducing episodes of drunkenness among pupils in 

seven European countries (Vigna‐Taglianti et al., 2014). There was no effect of the 

intervention found for current alcohol use among adolescents in the Czech Republic 

(Gabrhelik et al., 2012). 

The findings of this study contribute to the growing body of evidence of the need to 

systematically evaluate school-based drug use prevention programmes. However, the 

limitations and strengths of this study must also be highlighted. The most significant 

limitations of this study were that the measures were self-reported and satisfaction with 

oneself was assessed by a single question (Hibbel et al., 2012) as an available balance 

between practical needs and psychometric concerns of research with repeated measures 

design (Robins, Hendin, & Trzesniewski, 2001). 

The main strength was that it was a cluster randomized controlled trial conducted with 

a Solomon four group design to filter out the effects of pre-test sensitization (Mai, 

Takahashi, & Oo, 2020).  

It can be concluded that there was a direct effect of Unplugged on ACT3 and that this 

effect was moderated by a pre-test. However, a similar effect on S T3 was not found. The effect 

of Unplugged on ACT3 was serially mediated by meaningful participation in the community T3 

and satisfaction with oneself T3.  There was one shortcut mediation effect of Unplugged on S 

T3 through meaningful participation in the communityT3 confirmed in the current study. 

Finally, an evaluation of the effectiveness of prevention programs carried out in 

schools should consider fidelity, quality of implementation and teachers’ leadership. It 

should also clarify and refine the requirements for school administrations regarding the 

personal and organizational capacity, especially support from the principal is needed for 

prevention activities (Fikretoglu, Easterbrook, & Nazarov, 2022, Orosová & Majdanová, 

2021, Sanchez et al., 2021, Payne, Gottfredson, & Gottfredson, 2006).  The key finding of 

this study and the key message for school staff is the impact of the Unplugged as a drug use 

prevention program supporting schoolchildren‘s participation in meaningful activities that 

are not limited to the school domain. Teachers and school psychologists can promote 

health-related behavior by encouraging schoolchildren to participate in activities that allow 

to them to experience success, belonging, developing satisfaction with oneself through the 

successful implementation of the Unplugged program.  
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