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ABSTRACT 

Objective: We assessed the effectiveness of the LdP school-based smoking prevention 

programme.  

Methods: We undertook a cluster randomized controlled trial of 989 students aged 14-15 

years in 13 secondary schools  located in Reggio Emilia, Italy. The intervention consisted of 

the "Smoking Prevention Tour" (SPT) out-of-school workshop, one in-depth lesson on one 

SPT topic, a life-skills peer-led intervention, and enforcement surveillance of school 

antismoking policy. Self-reported past 30-day smoking of >=20 or 1-19 days of cigarette 

smoking (daily or frequent smoking, respectively) were recorded in 2 surveys administered 

immediately before and 18 months after the beginning of the programme. Analysis was by 

intention to treat. The effect of the intervention was evaluated using random effects logistic 

regression and propensity score-matching analyses." 

Results: Past 30-day smoking and daily cigarette use at eighteen months follow-up were 31% 

and 46% lower, respectively, for intervention students compared to control students. Taking 

into account non-smokers at baseline only, daily smoking at eighteen months follow-up was 

59% lower in intervention students than in controls. Past 30-day smoking in school areas was 

62% lower in intervention students compared to controls.Conclusions: the LdP programme 

was effective in reducing daily smokers and in reducing smoking in school areas. 

 

Trial registration number ISRCTN 10561880. 
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INTRODUCTION 

Tobacco use by adolescents is a public health problem worldwide (WHO, 2011). Nicotine 

addiction established rapidly during adolescence (Di Franza et al., 2007), and early smoking 

uptake is related to the risk of dependence in adulthood and might be associated with reduced 

quit rates in later life (Chassin et al., 2000). According to the Global Youth Tobacco Survey 

in Italy in 2010 19.4% of boys and 21.6% of girls aged 13-15 years were current smokers, and 

7.3% were daily cigarette smokers (Baska et al, 2009).  

Schools are potential valuable setting for smoking prevention. Systematic reviews have not, 

however, provided strong evidence supporting school-based programmes for smoking 

prevention (Thomas et al., 2006; Wiehe et al,. 2005; Flay, 2009; Tobler et al., 2000; Hwang et 

al., 2004; Skara and Sussman, 2003; U.S. Department of Health and Human Services, 2012). 

Some interventions appear to be more effective, particularly those that are interactive, those 

based on the social influences approach and those adopting a multi-modal approach (Wiehe et 

al., 2005; Flay, 2009; Skara and Sussman, 2003). Moreover, there is a suggestion for the 

effectiveness of peer-based interventions (Tobler et al, 2000).  

School tobacco policies (STP) are also considered to be part of a comprehensive approach to 

prevent or reduce adolescent tobacco smoking (Lantz et al., 2000; IARC, 2009; Lipperman-

Kreda and Grube, 2009), but the research is very poor and the evidence is weak and 

inconclusive (Galanti et al., 2013).  

There is an interest in studying the effects of multi-modal intensive interventions involving 

different school-based interventions (STPs, classroom interventions, peer training) together 

with community components providing of extracurricular activities (Dunn and Pirie, 2005;  

Perry et al., 2003; Brown  et al., 2002).  

The Luoghi di Prevenzione-Prevention Grounds (LdP) study is a cluster randomized 

controlled trial designed to evaluate the effectiveness of a LdP programme, a multimodal 

intervention for the primary prevention of smoking targeted to students aged 14-15 year.  

 

METHODS 

The LdP programme 

                                                 
Abbreviations: School tobacco policies (STP), Luoghi di Prevenzione-Prevention Grounds (LdP), Smoking 

Prevention Path (SPP) 
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The LdP programme and the trial design are described elsewhere (Bosi et al., 2013). Briefly, 

the LdP programme is based on 4 components: 

1. The “Smoking Prevention Path” (SPP), a four-hour educational path delivered by trained 

educators (Lega contro i Tumori, 2008), in the context of a community Health Promotion 

centre. SPP delivered a set of education activities aimed at developing resistance life skills, 

and knowledge on the harmful effects of smoking. It is divided into four 40-minute sessions: 

a) a lab session: laboratory trials were carried out to separate different smoking substances 

using lab procedures; measuring particulate matter in tobacco smoking using a portable laser-

operated aerosol analyzer; b) a computer session: every student filled in several tests (on 

physical and psychological wellness and on stress levels, on curiosity level about smoking; 

for smokers: the Fagerstrom Tolerance Questionnaire, test on motivation to quit and on 

motivation to be a sustained non-smokers); c) a creative writing session: after a reading on 

smoking, students wrote two structured papers following specific headings, such as emotions 

and feelings, thoughts, experiences, key-words, beliefs; d) an imaginative session: an educator 

read a novel on smoking during a Saturday night in a disco-club. Students were invited to 

identify themselves with the character, comparing this situation with that of a non-smoker.  

2. The classroom component consisted in a 2-hour in-depth school lesson on one of the SPP 

sessions. Teachers were previously trained in two 2-hour meetings.  

3. A life-skills peer-led intervention: a group of self-selected 16-17-year-old peers were 

trained in three 2-hour sessions at school plus one meeting. They organized two 2-hour 

meetings in every intervention class, conducting a brainstorming on smoking, a discussion on 

positive and negative aspects of smoking, a creative writing session, and administered a 

questionnaire on health risks of smoking.  

4. The enforcement of a STP: school staff established a working group, revised the school 

anti-smoking policy, enforced the smoking regulation and improved the non-smoking signs in 

school areas..  

Trial design 

This is a two-arm cluster randomized controlled trial with allocation ratio 1:1, where schools 

were randomly assigned to the experimental arm or to a no intervention condition (Figure 1).  

Sample size 

With an inflation factor of 1.9 derived from an estimate of intra-class correlation coefficient 

calculated in grade participants in ESPAD surveys (Murray et al., 2004), assuming 
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significance level α=0.05, power of 0.80, prevalence of cigarette use in past 30 days of about 

15% in the control group, a sample size of about 3,400 students (1,700 per arm) would allow 

detection of a relative risk of about 0.70 (Hibell et al., 2009)..  

Selection and randomization of schools  

Five secondary schools out of all the 25 secondary schools located in Reggio Emilia province 

(513,400 inhabitants in 2008) were excluded since already participated in school-based 

smoking prevention programmes. The remaining 20 schools participated in the trial. Small 

school annexes of the participating schools with <3 classes in the target grade and located in 

peripheral areas of the province were excluded. Participating schools have been paired 

according to the type of school (vocational secondary school; high school) and size (number 

of students attending the first class in the 2008-2009 school-year), in order to obtain similar 

numbers of students in each study arm. In order to ensure allocation concealment, coupled 

schools were then centrally randomized to the experimental or control arm using a random-

number generator. After randomization, three schools (2 vocational and 1 high schools) 

allocated in the control group refused to comply with their assignment to the control 

condition, since they wanted to actively implement the LdP programme. So, we included 

these control schools in the intervention condition but we excluded them and their 

demographically paired comparison schools from the main analyses, in order to maintain a 

randomized trial design. 

Eligibility criteria for participants 

The study population consisted of students attending the first class of secondary schools 

located in Reggio Emilia province, Italy. Exclusion criteria at the students’ level were the own 

incapability to participate in the survey due to mental handicap.   

Study operation and outcome assessment 

The study was conducted in two waves: in the first wave in 4 pairs of schools the pre-

intervention survey was conducted between December 2008 and May 2009, whereas for the 

remaining pairs of schools it was conducted in November 2009-May 2010. The follow-up 

surveys of both waves were carried out on average 18 months after the baseline surveys, 

taking into account at least 6 months after the completion of the intervention.  

Students in both arms had to fill in, during the class time, an anonymous questionnaire before 

and after the intervention. Questions covered demographic characteristics., cigarette use 

(lifetime and past 30-day tobacco); smoking of parents, siblings and friends, exposure to 
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second-hand smoke at home and in cars; exposure to anti-tobacco advertisements and to 

smoking scenes in movies and television programmes; perceived health consequences of 

smoking, intention to smoke in the near future, smoking if friends offer a cigarette, perceived 

social norm and social acceptance of smoking, anti-tobacco industry norms (do you think that 

tobacco companies try to get people addicted to cigarettes? do you think tobacco companies 

would stop selling cigarettes if they know for sure that smoking hurts people?). 

Confidentiality 

The questionnaires were anonymous and the link between pre and post questionnaires was 

assured by 9-digit individual code generated by the student (Faggiano et al., 2008; Galanti et 

al., 2007). 

Ethical aspects 

The LdP Study was approved by the Ethics Committee of the Local Health Authority of 

Reggio Emilia, Italy. Parents were informed of the intervention  and have an opt-out option 

(Lega contro i Tumori, 2008). 

Outcome assessment 

The primary endpoint was 20 or more days of cigarette smoking in past 30 days (daily 

smoking), and 1-19 days of cigarette use in past 30 days (frequent smoking) recorded in the 

follow-up survey.  

Analysis 

We conducted a descriptive analysis of the baseline characteristics of recruited students in the  

participating schools. Differences in proportions were tested using the Chi-squared test. In 

order to take into account the hierarchical structure of the data, estimates of the intervention 

effect on smoking status at six-month follow-up were obtained with random effects logistic 

regression models with school as a random effect, and including as covariates past-30-day 

smoking at baseline and variables with different distribution between intervention and control 

groups (gender, type of school, date of the baseline survey, and days between baseline and 

follow-up surveys).  

In addition, a propensity score analysis was also performed. The propensity score was 

assessed from the logistic model estimating the probability of being assigned to a specific 

study arm given a set of known covariates. Treated were then matched without replacement to 

controls when their predicted propensity scores were the closest (nearest neighbour) 

[Rosenbaum & Rubin, 1983]. The covariates used for the propensity-matching analysis were 



 7 

independent form the intervention, and included individual characteristics (age, gender, 

parents’ education and origin), school type, and smoking status at baseline. These covariates 

were selected in order to produce two groups with comparable baseline information after 

matching. The effect of the intervention was then estimated by fitting a logistic model applied 

to the propensity score-matched database by allowing for intra-school correlation and 

including the unbalanced intervention-dependent variables (date of the baseline survey and 

days between baseline and follow-up surveys) as covariates [Joffe et al. 2004]. 

Analysis was done by intention to treat, with missing values on the outcome variable replaced 

by a value indicating current smoking.The software STATA 11 was used for the analyses.  

Process evaluation  

Classes compliance to the whole programme and fidelity implementation of the school 

components were observed and documented for experimental schools.. 

This study is registered, number ISRCTN 10561880. 

RESULTS  

Figure 1 shows the trial profile. Thirteen schools participated to the study, 11 high schools 

and 2 vocational secondary schools. Overall, 77 classes out of 84 eligible classes of the target 

grade (91.7%), participated in the baseline survey with 1,646 out of 2,129 eligible students 

(77.3%), whereas 1,282 students participated in the follow-up survey. Seventy-seven percent 

(989/1,282) of follow-up questionnaires were matched to baseline ones: 61% of follow-up 

questionnaires identically reported the 9-digit codes of the baseline questionnaires, and 9% 

were retrieved through an iterative matching procedure (Galanti et al., 2007). The proportion 

of 77% of linked questionnaire was due to high turn-over of students from the first to second 

grade (failed students, students changed schools). Thus, overall participants under analysis 

were 989 students. 

Proportion of respondents in the baseline and follow-up surveys were higher in high schools 

than in vocational secondary schools in the baseline survey (90.8% vs. 59.2%, respectively; 

p<0.001). Moreover, in vocational schools the proportion of baseline questionnaires matched 

with those of follow-up was significantly lower than in high schools (57.7% vs. 73.2% 

respectively, p<0.001), due to a higher proportion of days of school absence among students 

attending vocational secondary schools. 

Socio-demographic characteristics that showed a different distribution between intervention 

and control arms at baseline were gender, as a lower proportion of girls was enrolled in the 
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intervention arm, and type of school, as a lower proportion of students of vocational 

secondary schools was enrolled in the intervention arm (table 1). Matching on propensity 

score produced two groups with comparable baseline information (table 1). Moreover, in 

experimental schools the baseline survey was conducted 3 months earlier and the follow-up 

survey 3 months after in comparison to control schools.  

Regarding the monitoring of the process of the programme, all intervention classes and 96.5% 

of enrolled students completed the peer-led intervention, 94.5% students participated in the 

SPP workshop, 78.9% participated in the class lesson on one SPP workshop. All experimental 

schools formed a working-group on the school anti-smoking policy, verified the presence of  

no-smoking signs, enforced and revised the school anti-smoking regulation, even though only 

2 schools have actually implemented the revised regulation during the study period (table 2). 

Daily smokers at baseline (>= 20 days of cigarette smoking in past 30 days) were 2.7% and 

5.2% in the intervention and control arms, respectively, whereas at follow-up they were 

10.9% and 15.8%, respectively (table 3, figure 2). 

Table 4 shows the estimates of the effect of the LdP programme. Multilevel regression and 

propensity score methods showed similar results. Students in the intervention arm showed a 

31% lower prevalence of past 30-day smoking at the follow-up survey (OR matched on 

propensity score = 0.69; 95%CI:0.50-0.95), and a 46% lower prevalence of daily cigarette use 

(OR matched on propensity score = 0.54;95%CI:0.40-0.72), compared to controls.The 

prevalence of frequent cigarette use (1-19 smoking days) did not differ between the two 

conditions (OR matched on propensity score = 0.85; 95%CI:0.63-1.14). In non-smoking 

students at baseline, the OR matched on propensity score was 0.67 (95%CI:0.42-1.06) for 

reporting 30-day smoking, and 0.41 (95% CI:0.24,0.69) for reporting daily smoking (tables 

3,4, figure 2). Students in the intervention arm that were non-smokers at baseline showed a 

non-significant 51% increase in reporting to be non-smokers at the follow-up survey 

compared to controls (OR matched on propensity score = 1.49; 95%CI:0.94-2.36). 

Moreover, the prevalence of 30-day smoking and frequent smoking in school areas (school 

playgrounds, corridors, toilets) were 62% and 78% lower, respectively, in the intervention 

arm compared to the control arm. (OR matched on propensity score = 0.38;95%CI:0.16-0.90 

for 30-day smokers, and OR=0.22; 95%CI:0.07-0.71 for frequent smokers) (table 5). 

Finally, we redid the analysis, now including the 7 schools that had violated the protocol. 

Results did not change substantially from those already reported (data not shown). 

 

DISCUSSION 
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Our study has shown that the LdP programme was successful in limiting the increase in the 

prevalence of past 30-day smokers at follow-up and, in particular, in limiting the increase in 

the prevalence of daily smokers (>=20 days of smoking in the past 30 days).Similar results 

were observed restricting the analyses to those reporting to be non-smokers at baseline. 

Additionally, exposure to the LdP programme was associated with a significantly lower 

prevalence of past 30-day smokers who reported to smoke in school areas.  

LdP programme is a combination of different components: a peer-led intervention based on 

life skills, an extracurricular SPP workshop, a class lesson on one SPP topic to deliver life 

skills and knowledge on the harmful effects of smoking, and the enforcement of a STP. It was 

partially inspired to a recently evaluated school-based intervention (Unplugged), based on 

mixed social influence and social competence model (Faggiano et al., 2008), and on an 

informal school-based peer-led intervention (ASSIST) evaluated in UK (Campbell et al., 

2008). The STP component enforced in the LdP programme was not inspired on specific 

interventions, since no rigorous evaluation studies were conducted so far (Galanti et al., 

2013), but its theoretical support appears strong: recent reports highlighted that adolescents 

who perceived school antismoking policies as strictly enforced also believed that tobacco was 

less available, more risky, less socially attractive, less used by their friends, and less 

acceptable (Lipperman-Kreda and Grube, 2009). These beliefs have been directly related to 

adolescents’ past 30-day cigarette smoking (Lipperman-Kreda and Grube, 2009). 

Although the main programme components are inspired to successful programmes, it is 

virtually impossible to disentangle the relative effects of every single component. This is a 

common problem of the prevention field (Hansen et al., 2007), for which some proposals has 

been addressed (Campbell et al., 2000; Collins et al., 2009), but never practiced. The 

possibility to unravel the role of each component could allow for programme improvements 

acting on the less effective components. 

 As a field trial, the study shares some limitations. First, 7 schools violated the protocol and 5 

schools already participated in similar smoking prevention programmes. Thus, we excluded 

these 12 schools from the analyses, with a consequent reduction in the number of schools 

represented in the analyses (52%; 13 out of 25 secondary schools located in Reggio Emilia 

province). Nevertheless, the 7 non-compliant schools did, in fact, participate in the study even 

though they were not included in the analyses. Hence the total number of schools 

participating in the study was 20 out 25 secondary schools in Reggio Emilia (80%).We 

conducted a comparison of the baseline characteristics between the samples with and without 



 10 

the 7 non-compliant schools. There were no differences between these two samples, except 

for the distribution of gender (fewer girls in the intervention group in the sample without the 7 

schools). Moreover, in an additional analysis (data not shown) main results did not differ 

significantly including the 7 non-compliant schools. So, in spite of the lower study coverage 

due to the 7 non-compliant schools, the risk of selection bias was low and study results can be 

generalized to other Italian secondary schools. In addition, the monitoring process showed 

that the intervention was completed by most experimental classes, demonstrating its 

practicability, in spite of its complexity.  

Second, only 77% of questionnaires linked with those of the baseline survey: because of high 

turn-over in the first classes of secondary schools in Italy (due to failures, and changes of 

schools or classes by students), several adolescents recruited at the baseline survey were not 

present in the same classes 18 months later. Anyway, an attrition of 23% is not far from the 

average showed by other studies (Thomas and Perera, 2006). However, there were no 

differences in participation rates between experimental and control classes (Bosi et al., 2013). 

Third, the matching between baseline and follow-up questionnaires was significantly lower in 

vocational secondary schools. In our opinion this cannot reflect a higher risk of bias, but 

instead a real problem in the Italian school system. The implementation of the study in two 

waves, in order to ensure a higher surveillance on the study conduction, does not seem to have 

played a significant role in biasing results (data not shown). Moreover, the different 

distribution by study arm for gender, type of school, and time of baseline and follow-up 

surveys could have affected results. In order to control for that, we carried out both a standard 

multilevel regression adjusted for these variables and a propensity score-matching analysis. 

Stratifying results by gender, the effect of the programme was particularly evident for girls 

(OR for daily smokers=0. 44,95%CI:0.26-0.75), whereas for boys the adjusted OR was 0.62 

(95%:0.42-0.92). Thus, the differences in gender distribution by study arm (fewer girls in the 

intervention arm compared to controls) may have determined an underestimate of the effect of 

the intervention. On the contrary, the OR for daily smoking in high schools 

(OR=0.51,95%CI:0.41-0.62) did not differ significantly from the OR recorded considering 

also the vocational schools. So, the differences by type of school (fewer vocational students in 

the intervention arm) should not have affected results significantly. A further limitation is the 

follow-up length: the complexity of the intervention, together with the evaluation study, 

prevented for the possibility to conduct a longer follow-up, limiting the results to a 18 months 

after baseline and 6 months after the completion of the intervention. This limit is shared by 

many trials in the field of smoking prevention (Thomas and Perera, 2006). 
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In conclusion the LdP programme appears to be effective in preventing students from 

becoming daily smokers, and in preventing students from smoking in school areas six months 

after the end of the active intervention phase. This seems a good news: smoking is accounting 

for about 71,000 attributable deaths in Italy in 2010 (Gallus et al., 2010), and virtually all 

Italian schools, even if not every year, provide programmes against smoking. But in a recent 

survey, less than 1% of those interventions have been ever evaluated (Coffano, 2009). 

Providing to practitioners and policy-makers new effective programmes is of crucial 

relevance in order to ensure public health impact of smoking prevention. 
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Table 1. Baseline characteristics in respondents to baseline and follow-up surveys by study 

arm. 

  
Control 

N=501 

Intervention 

N=488 
p-value 

p-value after 

adjustment 

Age (%)       

<15 years 88.6 87.9 0.728 0.990 

Gender (%)     

Girls 52.1 35.9 0.000 0.544 

Boys 47.9 63.9   

Parents’education (%)     

Both parents with primary or middle school diploma  77.6 78.7 0.924 1.000 

At least one parent with high school diploma or university 

degree 
20.0 19.1   

Parents’ origin (%)     

At least one parent born in Italy 89.2 88.5 0.911 1.000 

Both parents born abroad  9.8 10.2   

School type (%)     

Vocational secondary school 12.2 5.1 0.000 0.249 

High school 87.8 94.9   

Smoking outcomes (%)     

Cigarette use (past 30 days) 21.4 17.2 0.256 0.961 

>=20 days of cigarette smoking in past 30 days 5.2 2.7 0.125 0.337 

Lifetime cigarette use 28.9 24.4 0.105 0.603 

Lifetime use of >= 100 cigarettes  6.2 3.9 0.100 0.692 
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Table 2: Monitoring of the process of the LdP programme in intervention schools. 

Programme components  Schools (%) Students (%) 

Peer Education 6 (100.0) 471 (96.5) 

SPPa workshop 6  (100.0) 461 (94.5) 

Class lesson on one SPP workshop 4 (66.7) 385 (78.9) 

At least one training lesson on SPP workshops for teachers  
6 (100.0) -- 

STPb: control of smoking signs and enforcement 

surveillance of the school policy; formation of a school 

working-group; revision of school smoking regulation 

6 (100.0) 488 (100.0) 

STP: introduction of the revised smoking policy during the 

study period   
2 (33.3) 184 (37.7) 

aSPP: Smoking Prevention Path;  

bSTP: School Tobacco Policies 
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Table 3 – Prevalence of smoking (%) and the corresponding 95% confidence interval (CI) at 

baseline and at eighteen months follow-up in the two study arms for all students, and for 

students that were non smokers at baseline. 

  Baseline Follow-up 

All students 
Control  

% (95% CI) 

Intervention  

% (95% CI) 

Control 

% (95% CI) 

Intervention 

% (95% CI) 

Past 30-day smoking (1+)  21.4 (17.8,25.0) 17.2 (13.9,20,5) 33.7 (29.6,37.9) 30.1 (26.1,34.2) 

Daily smoking (20+)  5.2 (3.3,7.1) 2.7 (1.3,4,1) 15.8 (12.6,19.0) 10.9 (8.1,13.6) 

Frequent smoking (1-19)  16.2 (13.0,19.4) 14.5 (11.4,17,6) 18.4 (15.0,21.8) 19.3 (5.8, 22.8) 

Non-smoking at baseline     

Past 30-day smoking (1+)  0.0 0.0 21.4 (25.5,17.4) 19.9 (16.0,23.7) 

Daily smoking (20+)  0.0 0.0 6.6 (9.1,4.2) 3.7 (1.9,5.6) 

Frequent smoking (1-19)  0.0 0.0 14.8 (18.3,11.3) 16.1 (12.5,19.7) 
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Table 4: Effects of LdP programme at 18-months  follow-up: odds ratios (OR) of smoking in 

past 30-day and 95% confidence intervals (CI). 

   Multilevel logistic regression Matched on 

propensity score 
 Control Intervention Unadjusted Adjusted 

All students 
N=501  

7 schools 

N=488  

6 schools 
OR (95% CI) OR (95% CI)a OR (95% CI) 

Past 30-day smoking (1+) at follow-up 169 147 0.84 (0.60,1.17) 0.73 (0.41,1.29) 0.69 (0.50-0.95) 

Daily smoking (20+) at follow-up 79 53 0.65 (0.45,0.94) 0.63 (0.35,1.12) 0.54 (0.40-0.72) 

Frequent smoking (1-19) at follow-up 90 94 1.01(0.73,1.40) 0.96 (0.57,1.62) 0.85 (0.63-1.14) 

Non-smoking at baseline N=392 N=403    

Past 30-day smoking (1+) at follow-up 84 80 0.89 (0.56,1.42) 0.69 (0.41,1.17) 0.67 (0.42-1.06) 

Daily smoking (20+) at follow-up 26 15 0.53 (0.25,1.14) 0.40 (0.17,0.92) 0.41 (0.24-0.69) 

Frequent smoking (1-19) at follow-up 58 65 1.05 (0.63,1.77) 0.90 (0.53,1.51) 0.79 (0.49-1.28) 

Non-smoking at follow-up 308 323 1.12 (0.70,1.78) 1.44 (0.86,2.42) 1.49 (0.94-2.36) 

a adjusted for gender, type of school, past-30-day smoking at baseline, date of the baseline survey, and days 

between baseline and follow-up surveys. 
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Table 5: Effects of LdP programme at 18 months follow-up: odds ratios (OR) and 95% 

confidence intervals (CI) of reporting smoking in school areas (school playgrounds, corridors, 

toilets) for past 30-day smokers. 

a adjusted for gender, type of school, date of the baseline survey, and days between baseline and follow-up 

surveys, surveys, reporting smoking in school areas at baseline. 

   Multilevel logistic regression Matched on 

propensity score 
 Control Intervention Unadjusted Adjusted 

 
N=501 

7 schools 

N=488 

6 schools 
OR (95% CI) OR (95% CI)a OR (95% CI) 

Past 30-day smoking (1+) at follow-up 169 147 0.54 (0.31-0.92) 0.32 (0.13-0.80) 0.38 (0.16-0.90) 

Daily smoking (20+) at follow-up 79 53 0.83 (0.21-3.22) - 1.01 (0.20-4.87) 

Frequent smoking (1-19) at follow-up 90 94 0.53 (0.21-1.35) 0.19 (0.06-0.60) 0.22 (0.07-0.71) 



 17 

ACKNOWLEDGEMENTS  

We thank: 

Reggio Emilia secondary schools:  Scaruffi/Levi, Pascal, Tricolore, Cattaneo/Dall’Aglio, 

Galvani, Motti, Chierici, Russell, Secchi, Cattaneo/Dall’Aglio, Filippo Re , Convitto Corso, 

Ariosto-Spallanzani, Einaudi, Russell/Don Iodi, Lombardini, Nobili, Zanelli. 

Bologna secondary schools: Belluzzi, Luxemburg, Montessori-Da Vinci. 

Ravenna secondary schools: Oriani, Strocchi. 

LdP’s youth workers:  Raffaella Cervi, Lauro Menozzi, Roberta Lumia, Francesca Zironi, 

Cristina Gozzi, Roberto Colli, Riccardo Versari, Stefano Alberini. 

Local Health Unit of Bologna health professionals: Patrizia Beltrami, Annarita Fittini, 

Giuseppe Freccero, Alessandra Pelliconi, Carmen Bazzani, Marina Tonelli, Catia Cavedagni. 

Ravenna’s health professionals: Franca Gentilini 

Data entry: Anna Tamelli 

COMPETING INTERESTS 

The authors have no potential conflict of interest 

FUNDINGS 

This study was supported by Lega contro i Tumori (LILT), Reggio Emilia, Italy, by Public 

Health Service, Emilia-Romagna Region,  and by Mental Health and Drug Addiction Service, 

Emilia-Romagna Region.  



 18 

REFERENCES  

1. Baska T, Warren CW, Basková M, Jones NR. Prevalence of youth cigarette 

smoking and selected social factors in 25 European countries: findings from 

the Global Youth Tobacco Survey. Int J Public Health 2009;54:439-45 

2. Bosi S, Gorini G, Tamelli M, Monti C, Storani S, Carreras G, Martini A, Allara 

E, Angelini P et al. A school-based peer-led smoking prevention intervention 

with extra-curricular activities: the LILT-LdP cluster randomized controlled 

trial design and study population. Tumori 2013;99(5):572-7.  

3. Brown KS, Cameron R, Madill C, Payne ME, Filsinger S, Manske SR, Best 

JA. Outcome evaluation of a high school smoking reduction intervention based 

on extracurricular activities. Prev Med 2002;35:506-510 

4. Campbell M, Fitzpatrick R, Haines A, Kinmonth AL, Sandercock P, 

Spiegelhalter D, Tyrer P. Framework for design and evaluation of complex 

interventions to improve health. BMJ 2000; 321: 694-696 

5. Campbell R, Starkey F, Holliday J, Audrey S, Bloor M, Parry-Langdon N, 

Hughes R, Moore L. An informal school-based peer-led intervention for 

smoking prevention in adolescence (ASSIST): a cluster randomised trial. 

Lancet 2008; 371:1595-1602 

6. Chassin L, Presson CC, Pitts SC, Sherman SJ. The natural history of cigarette 

smoking from adolescence to adulthood in a midwestern community sample: 

multiple trajectories and their psychosocial correlates. Health Psychol 

2000;19:223-31 

7. Coffano E. Guadagnare salute in adolescenza: ricognizione delle esperienze di 

prevenzione e promozione della salute in Italia. 2009. Retrieved from: 



 19 

www.dors.it/public/ar3601/REPORT_progettoAdolescenti.pdf (last access 

2013-05-06) 

8. Collins LM, Chakraborty B, Murphy SA, Strecher V. Comparison of a phased 

experimental approach and a single randomized clinical trial for developing 

multicomponent behavioral interventions. Clin Trials 2009;6:5-15 

9. DiFranza JR, Savageau JA, Fletcher K, O'Loughlin J, Pbert L, Ockene JK, 

McNeill AD, Hazelton J, Friedman K et al. Symptoms of tobacco dependence 

after brief intermittent use: the Development and Assessment of Nicotine 

Dependence in Youth-2 study. Arch Pediatr Adolesc Med 2007;161:704-10 

10. Dunn CL, Pirie PL. Empowering youth for tobacco control. Am J Health 

Promot 2005, 20, 7-10. doi:10.4278/0890-1171-20.1.7 

11. Faggiano F, Galanti MR, Bohrn K, Burkhart G, Vigna-Taglianti F, Cuomo L, 

Fabiani L, Panella M, Perez T et al. The effectiveness of a school-based 

substance abuse prevention program: EU-Dap cluster randomised controlled 

trial. Prev Med 2008; 47:537-543 

12. Flay BR. The promise of long-term effectiveness of school-based smoking 

prevention programs: a critical review of reviews. Tob Induc Dis 2009;5:7. 

doi: 10.1186/1617-9625-5-7 

13. Galanti MR, Siliquini R, Cuomo L, Melero JC, Panella M, Faggiano F; EU-

DAP study group. Testing anonymous link procedures for follow-up of 

adolescents in a school-based trial: the EU-DAP pilot study. Prev Med 

2007;44:174-7. Epub 2006 Sep 18. 

14. Galanti MR, Coppo A, Jonsson E, Bremberg S, Faggiano F. Anti-tobacco 

policy in schools: upcoming preventive strategy or prevention myth? A review 

of 31 studies. Tob  Control 2013 (in press) 



 20 

15. Gallus S, Muttarak R, Martinez Sanchez JM, Zuccaro P, Colombo P, La 

Vecchia C. Smoking prevalence and smoking attributable mortality in Italy, 

2010. Prev Med 2010 ;52:434-438 

16. Hansen WB, Dusenbury L, Bishop D, Derzon JH. Substance abuse prevention 

program content: systematizing the classification of what programs target for 

change. Health Educ Res 2007;22:351-360 

17. Hibell B, Guttormsson U, Ahlström S, Balakireva O, Bjarnason T, Kokkevi A, 

Kraus L. 2009. The 2007 ESPAD European School Survey Project on Alcohol 

and Other Drugs Report. Substance Use Among Students in 35 European 

Countries. Stockholm: The Swedish Council for Information on Alcohol and 

Other Drugs (CAN). Retrieved from: www.espad.org (last access 2013-05-06) 

18. Hwang MS, Yeagley KL, Petosa R. A meta-analysis of adolescent 

psychosocial smoking prevention programs published between 1978 and 1997 

in the United States. Health Educ Behav 2004;31:702-19 

19. IARC Handbooks of Cancer Prevention, Tobacco Control. Evaluating the 

effectiveness of smoke-free policies. Lyon: International Agency on Research 

of Cancer. 2009. Retrieved from: http://www.iarc.fr/en/publications/pdfs-

online/prev/handbook13/handbook13.pdf (last access 2013-05-06) 

20. Joffe MM, Ten Have TR, Feldman HI, Kimmel SE. Model selection, 

confounder control, and marginal structural models: review and new 

applications. The American Statistician 2004;58:272–279 

21. Lantz PM, Jacobson PD, Warner KE, Wasserman J, Pollack HA, Berson J, 

Ahlstrom A. Investing in youth tobacco control: A review of smoking 

prevention and control strategies. Tob Control 2000;9:47-63. 

doi:10.1136/tc.9.1.47 

http://www.ncbi.nlm.nih.gov/pubmed?term=Derzon%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=16963725


 21 

22. Lega contro i Tumori di Reggio Emilia-onlus, Regione Emilia 

Romagna.(2008). Il pianeta inesplorato: lo sguardo degli adolescenti su luoghi 

e metafore della salute. Guida metodologica e proposte operative per il 

coinvolgimento attivo dei giovani negli interventi scolastici di promozione 

della salute / a cura di Sandra Bosi ; con la collaborazione Istituto oncologico 

romagnolo. Azzano S. Paolo, Bergamo, Italy: Junior editor 

23. Lipperman-Kreda S, Grube JW. Students' perception of community 

disapproval, perceived enforcement of school antismoking policies, personal 

beliefs, and their cigarette smoking. Nicotine Tob Res 2009;11:531-539. 

doi:10.1093/ntr/ntp033 

24. Murray DM, Varnell SP, Blitstein JL. Design and analysis of group-

randomized trials: a review of recent methodological developments. Am J Pub 

Health 2004; 94: 423-432. doi:10.2105/AJPH.94.3.42 

25. Perry CL, Komro KA, Veblen-Mortenson S, Bosma LM, Farbakhsh K, 

Munson KA, Stigler MH, Lytle LA. A randomized controlled trial of the 

middle and junior high school D.A.R.E. and D.A.R.E. Plus programs. Arch 

Pediatr Adolesc Med 2003;157: 178-184 

26. Rosenbaum PR, Rubin DB. The central role of the propensity score in 

observational studies for causal effects. Biometrika 1983;70:41–55 

27. Skara S, Sussman S. A review of 25 long-term adolescent tobacco and other 

drug use prevention program evaluations. Prev Med 2003;37:451-74 

28. Thomas R, Perera R. School-based programmes for preventing smoking. 

Cochrane Database Syst Rev 2006;3:CD001293. 

doi:10.1002/14651858.CD001293 



 22 

29. Tobler NS, Roona MR, Ochshorn PM, Marshall DG, Streke AV, Stackpole 

KM. School-based adolescent drug prevention programs: 1998 meta-analysis. J 

Primary Prev 2000;20:275-336 

30. U.S. Department of Health and Human Services. Preventing Tobacco Use 

Among Youth and Young Adults: A Report of the Surgeon General. Atlanta, 

GA: U.S. Department of Health and Human Services, Centers for Disease 

Control and Prevention, National Center for Chronic Disease Prevention and 

Health Promotion, Office on Smoking and Health, 2012 

31. Wiehe SE, Garrison MM, Christakis DA, Ebel BE, Rivara FP.. A systematic 

review of school-based smoking prevention trials with long-term follow-up. J 

Adolesc Health 2005;36:162-169 

32. World Health Organization. WHO report on the global tobacco epidemic, 

2011: warning about the dangers of tobacco. Geneva, 2011. Retrieved from:  

http://whqlibdoc.who.int/publications/2011/9789240687813_eng.pdf (last 

access 2013-05-06) 

 



 23 

 

 

FIGURE LEGENDS 

Figure 1: Profile of the LILT-LdP study. 

Figure 2:  Proportion of all students, and of non-smokers at baseline reporting past-30-day 

frequent (1-19) and daily (20+) smoking by study arm and survey (baseline, follow-up), with 

or without the 3 pairs of schools for change in the protocol. 



 

Figure 1: Flow chart of the enrolment of schools and students. 
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