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ABSTRACT
Objectives In 2014, a hospital- based smoking prevention 
programme ‘Nichtrauchen ist clever!’ (NIC!) for adolescents 
aged 12–14 was initiated. The aim of the study was to 
evaluate participants’ smoking behaviour and to explore 
the acceptance of the programme, and participants’ 
awareness on smoking- related diseases and factors that 
promote smoking initiation.
Design We performed a cross- sectional survey to 
evaluate participant’s acceptance of the NIC! program 
and their smoking habits. A total of 1658 participants 
completed the survey between January 2016 and 
December 2019. A qualitative approach, including 
analysing feedback from students gathered at 77 
prevention events between June 2014 and December 
2019, was used to assess their view on reasons for 
smoking initiation and their knowledge about smoking- 
related diseases.
Results Twenty- six per cent (429/1658) have already 
tried tobacco products (so called triers), specifically 
cigarettes, electronic (e)- cigarettes and shisha. The 
use of e- cigarettes was most popular among triers 
58% (252/429). Eighty- eight per cent of participants 
(1408/1604) reported they had acquired good or excellent 
knowledge about smoking, and 89% (1439/1617) of 
participants stated that they intend not to smoke in the 
future. Particularly lung cancer and cancer in general, 
heart—and vascular diseases were frequently mentioned 
to be smoking related; where, on the other hand, a large 
number of relevant smoking- associated diseases were 
mentioned irregularly. Peer pressure, stress and coolness 
were identified as reasons for smoking initiation, whereas 
the influence of marketing and multimedia, as well as 
socioeconomic—and lifestyle- related factors on smoking 
behaviour was barely noticed.
Conclusion NIC! had a high acceptance among the 
participants and a large number of students reported 
relevant gain of knowledge. We identified important 
knowledge- gaps relating to smoking initiation and 
smoking- related diseases, helping to improve further 
smoking prevention approaches.

INTRODUCTION
Smoking is one of the most important risk 
factors for morbidity relating to various 

organ systems.1 2 Furthermore, tobacco 
consumption is an important preventable 
cause of premature death worldwide.3 4 On 
average, smokers die 10 years earlier than 
non- smokers.5

Nevertheless, smoking is still common, 
globally as well as in Switzerland.6 7 The 
overall prevalence in Switzerland is approxi-
mately 25% in adults.7 Smoking in adulthood 
is closely associated with smoking during 
adolescence.1 7 8 According to a 2014 survey 
on smoking habits in children and adoles-
cents in Switzerland, the first contact with 
cigarettes occurred around the age of 13 
years.9 Recently, alternative forms of tobacco 
products have gained popularity among 
young adults; especially the use of shishas and 
e- cigarettes.10 11 Nicotine is a highly addic-
tive substance and, compared with adults, 
one assumes that children/adolescents are 
at even greater risk of rapidly developing a 
nicotine addiction.12 13 Consequently, occa-
sional smoking or even experimenting with 

Strengths and limitations of this study

 ► The most important methodological limitation is the 
observational cross- sectional approach of the study.

 ► The study design and methodology do not allow any 
conclusion on programme effectiveness in smoking 
prevention.

 ► The data rely on a self- reported questionnaire, 
which carries the risk of reporting bias.

 ► The study participants visited different schools and 
different proficiency levels in an urban area and the 
adjacent rural region in one of the largest cities in 
Switzerland, which is why the study has a certain 
representative character in comparable European 
regions.

 ► With a pragmatic approach of an easy feedback sur-
vey design, we were able to achieve a high response 
rate, with 83% of the participants.
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tobacco products at a vulnerable age can quickly escalate 
into heavy smoking.7 14 Therefore, as a global epidemic, 
tobacco consumption must not only be tackled in adults, 
but it is particularly important to focus on smoking 
prevention among young people.

With this background in mind, we have introduced an 
in- hospital, physician- led smoking prevention programme 
for schoolchildren aged 12–14 years called ‘Nichtrauchen 
ist clever! (NIC!)’ at the University Hospital Basel. The 
programme was oriented on the programme ‘ohnekippe’, 
conducted in Heidelberg,15 and adapted to local circum-
stances. Further information about the regional introduc-
tion of NIC! and the core components of the programme 
are provided in the online supplemental file 1. In brief, 
NIC! consists of an interactive workshop, a video presen-
tation of a medical examination and a patient interview 
by physicians and students. NIC! was first introduced in 
June 2014 with a pilot phase, collection of standardised 
feedback started in 2016.

The aim of the present analysis was to evaluate the 
acceptance of the programme, to assess the smoking 
habits of the students and their self- reported knowledge 
gain. Furthermore, we explored students’ awareness 
on smoking- related diseases and factors that promote 
smoking initiation. This assessment is to help future inter-
ventions using a similar approach.

METHODS
Study design and population
NIC! was offered to school classes at the target age group 
in the area of Basel, the third largest city in Switzerland, 
and the surrounding rural area. Participating school 
classes came from different educational levels. Each 
event consisted of 1–3 school classes, with a total number 
of participants of approximately 25–50 adolescents per 
event.

The present study consists of two parts: a cross- sectional 
survey and a qualitative design with a content analysis.

Data collection
Cross-sectional postparticipation survey
All students participating in a NIC! event from January 
2016 to December 2019 were included in the analysis. A 
cross- sectional design with a written survey was chosen 
to assess the acceptance of the different parts of the 
programme, and student’s gain of knowledge, using a 
four- point Likert scale with emoji’s, ranging from    to 
     (  =does not apply,   =indifferent,   =rather does 
apply;     =does apply strongly), used as categories. 
Furthermore, we assessed demographic data (age and 
sex), and smoking habits, specifically for traditional 
cigarettes, e- cigarettes and shishas. Moreover, we have 
recorded their future smoking intention.

Teachers were informed about the programme eval-
uation when visiting ‘NIC!’ and the surveys for each 
participating school class were provided to the teacher 
(online supplemental file 2). One week following 

participation, the teachers informed the students 
about the evaluation and distributed, collected and 
returned all questionnaires. Participation was volun-
tary for teachers and students and data collection was 
completely anonymous.

Content analysis on awareness
We evaluated the students’ awareness on smoking related 
diseases and factors that promote smoking initiation 
using content analysis with a deductive coding frame, 
according to the step model of deductive category appli-
cation.16 Qualitative data collection was itself part of the 
programme and took place during the 45- min interactive 
workshop of each prevention event. We included all work-
shops from June 2014 to December 2019 in our content 
analysis.

Specifically, we discussed the following two questions 
with the participants:

 ► Let us discuss the topic of smoking initiation: Why do 
you think young people start smoking?

 ► Let us go into more detail about the potential harms 
and health consequences of smoking. What do you 
know about it? What kind of smoking- related diseases 
are you familiar with?

Students were motivated to provide answers and discuss 
the topic within the workshop. Answers and discussion 
points mainly as keywords were visibly listed on an over-
head projector during the prevention event. Discussion 
about the topic and data collection within the workshops 
was closed, when saturation was noticeable. All data were 
then transferred to a chart. AM and TB, member of the 
study team, discussed the data, developed the codes and 
overarching categories and allocated the codes to the 
categories. Besides identifying participants’ awareness on 
well- known reasons for smoking initiation, we intended 
to uncover possible knowledge gaps or to identify possible 
trends among participants.

Data analysis and statistics
Cross-sectional postparticipation survey
We used descriptive statistics for the quantitative anal-
ysis of the educational outcome. Categorical variables 
were expressed as counts (percentage). Continuous 
variables were expressed as mean±SD if normally distrib-
uted, or as median and IQR if not normally distributed. 
Continous data were compared using a Mann- Whitney 
U test after visual analysis of the data distribution. Cate-
gorical data were analysed using a Fisher’s exact test. 
All statistical analyses were performed using SPSS V.22 
(SPSS) and R V.3.6.0.17 P<0.05 were regarded statisti-
cally significant.

Definitions: all students who stated they had tried a 
tobacco product at least once (lifetime prevalence) and—
in accordance with the literature—students with missing 
values on their tobacco use were counted as ‘triers’,18 19 
assuming that the participants would rather leave the field 
blank than admit they smoked (under- reporting).
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Content analysis on awareness
Students’ perception on factors influencing smoking initiation—
steps of data analysis
Based on a thorough review of the literature, we identi-
fied several factors that were predictive of smoking initi-
ation,4 20–24 whereof we predefined and formulated seven 
different categories of factors that influence smoking 
initiation in adolescence (figure 1):
1. Role modelling.
2. Peer pressure.
3. Intrinsic factors: for example - reduction of stress 

symptoms, depression, overweight/worrying about 
one’s weight.

4. Extrinsic factors: for example - image and coolness.
5. Marketing & Media.
6. Socioeconomic factors and lifestyle- related indicators: 

for example - alcohol consumption, low school perfor-
mance, use of other tobacco products.

7. Personality traits & Temperamental characteristics: for 
example - sensation seeking, risk- taking propensity, 
impulsivity.

After definition of categories and coding rules, we 
familiarised ourselves with the answers of the students in 
a reading and rereading process. Then, we transformed 
students’ answers into meaningful codes. Deductively, 
the various codes were assigned to the predefined and 
matching categories when possible. Codes not matching 
any of the predefined categories were allocated to ‘others’.

We completed analysis, with a final quantification of the 
codes across the different categories and across all events; 
specifically, each coded category got one count per event.

Students’ knowledge on smoking-related diseases—steps of data 
analysis
Before we were able to analyse students’ answers on 
their understanding/knowledge about smoking- related 
diseases, we had to agree on a current level of evidence on 
diseases associated with smoking. We therefore defined 
the infographic of the Center for Disease Control and 
Prevention (CDC) as our standard level of evidence when 

we started the prevention programme in 2014 (see online 
supplemental file).25 The infographic divides smoking- 
related diseases in two groups, namely cancer and 
chronic diseases. The diseases listed in the infographic 
were selected as our predefined categories on smoking 
related diseases (15 cancers and 23 chronic diseases). The 
process of data analysis was done in analogy to ‘Students’ 
perception on factors influencing smoking initiation’.

Patient and public involvement
The principal of a pilot school was involved in the 
conceptualisation of the prevention programme NIC!, 
the local health and educational authorities in the distri-
bution of the prevention programme. Direct feedback on 
the event by the teachers and participants was obtained 
during a joint meal directly after the events. During these 
joint meals, adolescents had the possibility for further 
questions.

RESULTS
Cross-sectional postparticipation survey
Population and tobacco use
Between January 2016 and December 2019, 55 NIC! 
events with about 1995 students were held at the Univer-
sity Hospital Basel. The number of participants was 
deduced from the number of participants registered for 
the events. Overall, 1658 students returned the survey 
and were included in the analysis, accounting for a 
response rate of 83% (1658/1995). Table 1 summarises 
characteristics of the participants. Their mean age was 
13.3 (SD±0.9) years. Twenty- six per cent (429/1658) of 
participants have already tried tobacco products at least 
once (=triers). Lifetime prevalence of e- cigarette use 
among study participants was 15% (252/1658), conven-
tional cigarettes 12.5% (207/1658) and shisha 12% 
(197/1658). Ten per cent (43/429) of triers reported to 
smoke regularly. Focussing on regular smokers, conven-
tional cigarettes (2%; 32/1658) were the most commonly 
used tobacco products, followed by e- cigarettes (1.5%; 
24/1658) and shisha (1%; 17/1658), respectively.

When comparing triers versus non- triers, triers were 
older (median 14 years (IQR 13–14) vs 13 years (IQR 
13–14) p<0.0005), and more often men (64% vs 49%, 
p<0.0005).

Figure 2 summarises the distribution of the different 
tobacco products used among triers. E- cigarettes were the 
products most often tried in 58% (252/429), followed by 
conventional cigarettes in 48% (207/429), and shisha in 
46% (197/429) of participants, respectively. However, 
distribution of the tobacco product used, differed slightly 
among regular and irregular smokers (figure 2).

Program acceptance and knowledge gain
The assessment of students’ reaction to the three parts 
of the prevention programme (workshop, film and inter-
view) and participants self- reported knowledge gain are 
shown in figure 3. Eighty- nine per cent (1436/1614) of 

Figure 1 Seven predefined categories on factors promoting 
smoking initiation in the young, used for the content analysis. 
Bildquelle: Shutterstock.com/Snap2Art.
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the participants rated the workshop, 72% (1153/1599) 
the film and 93% (1530/1640) the patient interview as 
either good or excellent. Overall, 88% (1408/1604) of 
the participants reported good or excellent knowledge 
gain.

Future intention of smoking
After the NIC! event 89% (1439/1617) of participants 
stated that they intend not to smoke in the future. 
Students who were still undecided about their future 
smoking behaviour differed significantly from students, 
who were determined not to smoke in the future, with 
respect to age and previous experiences with tobacco 
products (table 2). Furthermore, there is a significant 
difference in their perception regarding knowledge gain 
as well as their reaction to the programme—based on the 
analysis of the assessment of the three core components 
of the prevention event (workshop, film, interview).

In addition to table 2, figure 4 shows a comparison of 
the participants’ self- evaluation of the knowledge gained 
from the event and the assessments of the three core 

components of the prevention event, broken down into 
binary data: ‘I intend not to smoke’ and ‘undecided’.

Content analysis on awareness
We analysed students’ answers on factors that promote 
smoking initiation and the awareness on smoking related 
diseases from 70 NIC! workshops.

Students view on factors influencing smoking initiation
Participants of all events were aware of various influ-
ences that could lead to the onset of smoking. Through 
the evaluation of the answers and keywords, 37 codes on 
factors influencing smoking initiation emerged and were 
allocated to the seven predefined categories. Table 3 gives 
an overview of the different codes, their frequency and 
distribution within the predefined categories. Codes that 
did not fit to any category were summarised in the cate-
gory others.

‘Peer pressure’ (77%; 54/70), stress (76%; 53/70), 
represented in the ‘intrinsic factors’ category and cool-
ness (76%; 53/70) as a representative of an ‘extrinsic 
factor’, were the three most commonly stated factors 
(table 3). Examples of quotes, from which these frequently 
mentioned codes have emerged are ‘group identity’, 
‘peer pressure’, ‘to be part of the group’ for peer pres-
sure; ‘to much stress’, ‘to calm down, because you are 
stressed out’, and ‘for calming’, for stress. ‘To be cool’, 
‘to appear cool’, ‘because it’s cool’ led to coolness, and 
‘to feel grown up’ to act like an adult. The quotes ‘due to 
depression’, and ‘because you suffer from depression’ led 
to the coding depression; ‘because you have problems’, 
‘when you have problems at home’ to problems; ‘out of 
curiosity’, ‘because you want to try it out’, to curiosity; 
and ‘because parents smoke’, ‘parents as role models’ to 
parents who smoke.

There was no predefined category representing exclu-
sively pleasurable factors for smoking initiation, such as 
joy or taste. These were occasionally mentioned (plea-
sure 14% (10/70), fun 6% (4/70), taste 4% (3/70)) and 
subsumed in the category of intrinsic factors.

Factors promoting smoking initiation representing the 
categories ‘Marketing and Media’ in 3% (2/70), as well as 
‘Socioeconomic factors’ and ‘Lifestyle- related indicators’ 
in 1% (1/70) " were mentioned in single events.

Students’ perception about smoking-related diseases
Participating students were aware of dangers and risks 
of smoking. In every interactive workshop, students 
brought up the addictive nature of nicotine. They were 
able to recall a variety of diseases and symptoms associ-
ated with smoking. Figure 5 gives an overview of student’s 
answers on smoking- related diseases grouped in cancers 
and chronic diseases, according the CDC infographic, 
and additional nominations of risks of smoking brought 
up by the students. Particularly lung cancer in 80% 
(56/70) and cancer in general 69% (48/70), followed 
by heart problems (eg, heart disease and heart attack 
66% (46/70)) were mentioned. Any kind of chronic 

Table 1 Characteristics of the participants of ‘Nichtrauchen 
ist clever!’ (NIC!)

Characteristics

Age* (year) mean, (SD) 13.3 (±0.9)

Gender†; n, (%)

  Male 838 (53)

  Female 741 (47)

Experience with tobacco products‡, n=1658; n (%)

  No triers 1229 (74)

  Triers 429 (26)

Data collection between January 2016 and December 2019 from 
55 NIC!—events. Postparticipation survey was returned by n=1658 
participants.
*Age n=1586.
†Gender n=1579.
‡Experience with tobacco products n=1658, including missing 
data from 37 students, which were counted as triers.

Figure 2 Overview on the different tobacco products 
used by the 429 students indicating to have tried any kind 
of tobacco products, namely cigarettes, e- cigarettes and 
shisha; divided into regular smokers (scarlet) and irregular 
smokers (light red). Multiple answers were possible. 
Bildquelle: Shutterstock.com/supanut piyakanont.
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lung disease, including asthma and chronic obstructive 
pulmonary disease were mentioned in half of the events 
(35/70). Non- lethal smoking- related consequences, as 
the effect on appearance (eg, skin ageing 6%; (6/70), 
brittle nails 4% (3/70) and the effect on the physical 
activity (reduced performance 4%; 3/70) were rarely 
mentioned.

DISCUSSION
In our study, we present an overview on our physi-
cian- led, hospital- based smoking prevention programme 
Nichtrauchen ist clever! at the University Hospital Basel, 
Switzerland. We focus on the question how participants 
value the different parts of the programme and their gain 
of knowledge, their self- reported experience with tobacco 

Figure 3 Students ratings to the different core parts of the prevention programme (workshop–film–interview). Measurements 
ranged from ☹ to ☺☺, with ☹ indicating ‘poor’ and ☺☺ indicating ‘excellent’. Response number workshop n=1614, film 
n=1599, interview n=1640. Data are shown as %.

Table 2 Comparison of students according to their future smoking intention

Characteristics Intention not to smoke Indifferent P value

Age, median (IQR), n 13 (13–14) n=1382 13 (13–14) n=169 p=0.002†

Female gender, n (%) 658/1376 (47.8) 70/170 (41.2) p=0.104*

Triers, n (%) 306/1439 (21.3) 109/178 (61.2) p<0.0005*

Knowledge gain 1=☹, 4=☺☺
median (IQR), n

3(3–4), n=1399 3(3–3), n=168 p<0.0005†

Workshop 1=☹, 4=☺☺
median (IQR), n

3(3–4), n=1409 3(2–3), n=169 p<0.0005†

Film 1=☹, 4=☺☺
median (IQR), n

3(2–3), n=1392 3(2–3), n=171 p<0.0005†

Interview 1=☹, 4=☺☺
median (IQR), n

4(3–4), n=1425 4(3–4), n=178 p=0.001†

Comparison of participants according to their intention to smoke. Variables expressed as frequency n (%), median with IQR (25–75).
*Fisher’s exact test was used for between- group comparison as appropriate, p<0.05 was considered statistically significant.
†Mann- Whitney U test.
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products, as well as their awareness on smoking related 
health risks and factors that promote smoking initiation.

Population and tobacco use
In our cohort, 26% of participants, at a median age of 13 
years, reported that they have already tried tobacco prod-
ucts (eg, conventional cigarettes, e- cigarettes, shisha). 
The proportion of conventional cigarettes use (12.5%) 
was considerably lower in comparison to those seen in a 
national wide representative survey (33% by the age of 13 
years).8 There are three possible reasons for this observa-
tion. First—a selection bias of the study sample—although 
school classes participating NIC! came from different 
school sites and different scholaristic abilities, the study 
sample may not necessarily correspond to a represen-
tative cohort of students of Switzerland. Second—a 
reporting bias—as our data relies on self- reported ques-
tionnaires, which in turn might lead to a certain underre-
porting (social desirability bias). Third, a possible change 
in behaviour over time, as the national wide survey dated 
back to 2014 and during the last years large US cohorts 
witness a shift towards E- cigarette use.26 27

Among the triers at baseline, the proportion of students 
who have already experienced e- cigarettes was markedly 
higher in comparison to the use of conventional ciga-
rettes. These findings match with the growing evidence 

of an increased use of alternative forms of smoking, for 
example, e- cigarettes11 and shishas, among adolescents 
even before trying conventional cigarettes.28 This trend 
is particularly concerning as there is growing evidence 
of a relevant association between e- cigarette use and 
subsequent initiation of cigarette smoking, with e- cig-
arettes serving as a potential door opener for conven-
tional smoking.29–32 The high popularity of e- cigarettes in 
younger adolescents may be due to the fact that young 
adults perceive the new tobacco products positively,33 
which encourages them to try them. Furthermore, adoles-
cents are aware of certain harmful effects of conventional 
cigarettes, as we can see in our data and in a cohort of 
Chinese adolescents, where 97% of the study population 
were aware of lung cancer as a smoking- related disease.34 
However, currently we do not know much about adoles-
cents’ knowledge on health effects of shisha and e- ciga-
rette. Along with a basic curiosity anchored in adolescents, 
these reasons may overrule the inhibition threshold to 
try e- cigarettes or shishas. Additionally, the appearance 
of the new electronic devices (e- cigarettes and e- shishas) 
in different colours and flavours may make them partic-
ularly attractive for younger adolescents.33 Furthermore, 
marketing strategies of tobacco companies also play an 
important role as they focus on adolescents as their target 

Figure 4 Comparison of participants’ assessments of the three core components of the prevention event ‘Nichtrauche ist 
clever!’ (eg, workshop–film–patient interview) and their self- evaluation of the knowledge gained from the event broken down into 
binary data by the groups: ‘I intend not to smoke=never to smoke’ and the ‘undecided=I don’t’ know’.
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population. This is concerning, because adolescents are 
unaware of their role and are therefore more vulnerable.

Program acceptance and knowledge gain
The smoking prevention programme Nichtrauchen 
ist clever! at the University Hospital Basel was a valu-
able event and a good source of new information. The 
three core parts were well accepted by the students, 
demonstrated by the good to excellent overall ratings. 
Here, the patient interview was the best- rated part of the 
programme. Furthermore, Nichtrauchen ist clever! was a 
good source of new information, which is fundamental 
for well- informed decision- making.

Future intention ‘not to smoke’
After visiting NIC!, 89% of the participants expressed 
their will ‘not to smoke in the future’. The importance 
of volition processes has already been studied in health 
behaviours such as seat belt use, dietary behaviour, dental 
flossing and physical activity,35 as well as in relation to 
smoking.36 Volitional processes are important for effec-
tive behavioural changes and maintenances of health 
behaviours. Although the cross- sectional study design 
does not allow any outcome measures, we consider the 
volition of the adolescents as encouraging.

Our results showed a connection between age and 
personal experience with tobacco products and the inten-
tion ‘not to smoke’ in the future. In addition, we saw a 
difference in the evaluation of the different parts of the 
NIC! programme and in the knowledge gain reported 

between participants who decided not to smoke in the 
future and those who were still undecided. The implica-
tion of this for the establishment of primary prevention 
programmes remains unclear. However, it is known that 
adolescents who are already experimenting with tobacco 
products or are regular smokers require further measures 
in order to achieve abstinence from smoking.37

Students view on factors influencing smoking initiation
Our study has shown that students are aware of various 
factors that influence smoking initiation. There has been 
an increased awareness of factors such as peer pressure, 
stress and coolness, which were mentioned in more 
than two- thirds of all events. A study performed in 2009 
by O’Loughlin et al quantifying the impact of different 
predictors of smoking initiation in adolescents showed 
that some parameters, such as smoking friends, feeling a 
need to smoke, susceptibility to cigarette advertisement, 
alcohol use and use of other tobacco products, were 
relevant factors on smoking initiation.23 We found that 
students participating in our programme were largely 
unaware of some of these relevant factors, for example, 
susceptibility to cigarette advertising. Stress and depres-
sion, as part of the predefined intrinsic factors, were 
among the top listed factors that the students mentioned 
when assessing the reasons for initiating smoking. As 
shown by Holliday and Gould, stress has been identi-
fied as a risk factor for the decision to start smoking in 
adolescents. They also showed that stress in adolescents 

Table 3 Analysis of students answers on factors promoting smoking initiation from 70 Nichtrauchen ist clever! workshops

Peer pressure Intrinsic factors Extrinsic factors
Socioeconomic factors and
Lifestyle- related indicators

Peer pressure 77% Stress 76% Coolness 76% Difficult childhood 1%

Bad influence 6% Depression 36% Act like an adult 11%

Test of courage 4% Problems 36% Attention from friends 3%

Pleasure 14% Deep voice 1%

Appetite suppressant 9% To attract the girls 1%

Fun 6% Too much money 1%

Boredom 6%

Taste 4%

Headache 1%

Stimulation 1%

Desire to die 1%

Frustration 1%   

Loss 1%

  Loneliness 1%     

Marketing, media
Personality traits and temperamental 
characteristic Role modelling Others

Fashion 3% Curiosity 46% Parents who smoke 39% Addiction 11%

  Experimentation 11% Role model 37% Nicotine 3%

  Desire 4% Friends who smoke 34% Habit 1%

  Allure of danger 3% Passive smoking 1% Unaware of 
consequences

1%
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can enhance the rewarding effect of nicotine.38 However, 
whether stress reduction in adolescents also has a positive 
effect as an intervention regarding tobacco consumption 
remains to be investigated.

Remarkably, the vast majority of student- reported 
factors that can influence the onset of smoking were nega-
tive topics such as stress, peer pressure, depression and 
other issues. Although described in the literature (Talip et 
al ‘Some see smoking as fun.’21), we have not predefined 
a category for purely positive topics such as fun, pleasure 
or taste. These positive issues as an influencing factor for 
starting smoking were rarely mentioned in our collective.

Our data show a lack of awareness of the influence 
of tobacco advertising24 39 and tobacco use in movies4 
on smoking behaviour in adolescents. Furthermore, 
participants were not aware of the potential influence of 
socioeconomic and lifestyle- related factors on smoking 
initiation. Detecting this knowledge gap is particular 
important, as we can use the prevention programme to 

close this knowledge gap and therefore raise the aware-
ness on these special and omnipresent risk factors.

Student’s perception on smoking-related diseases
We found that students were aware of the most frequent 
smoking- related disease, such as lung cancer. However, 
the study reveals a major knowledge gap in the wide range 
of health risks and diseases associated with smoking, 
including fatal diseases other than lung cancer, as well as 
non- fatal diseases, which may be associated with a rele-
vant loss of quality of life. Given that knowledge can play 
an important role in preventing the onset of smoking,40 
therefore knowledge transfer should be promoted 
further.

Limitations
The most important methodological limitation is the 
observational cross- sectional approach of the study 
without follow- up. We chose this pragmatic approach to 
start collecting data during the implementation of the 

Figure 5 Nomination and frequency (%) of the various codes for smoking- related diseases brought up in the 70 prevention 
events. Codes were grouped in cancer risks and chronic diseases (according to the Center for Disease Control and Prevention 
(CDC*) infographic25) when possible, and additional nominations of cancer risks and additional nomination of risks of smoking 
when not matching any predefined category. When applicable, each code was encoded at most once per event; however, 
nomination of different codes per event was possible. COPD**: Chronic Obstructive Pulmonary Disease
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programme. By having an easy feedback survey design, 
we wanted to increase the chance of receiving feedback 
since this was not mandatory for participation. Addi-
tionally, there were concerns that establishing a more 
complex study design right in the initiation phase of the 
programme could prevent school classes from partici-
pating. Our data rely on a self- reported questionnaire 
from students. Therefore, there is a risk of false reporting 
(eg, smoking prevalence and programme evaluation). We 
have tried to minimise this effect through the anonymity 
of data collection and on questions where smoking status 
was involved, by counting missing values as triers.

Since the teachers registered the participating school 
classes for the prevention event, the current study popula-
tion does not necessarily include a representative sample 
of young people. Therefore, a generalisation of our 
results is not necessarily given.

Conclusion
The smoking prevention programme Nichtrauchen ist 
clever! conducted by the University Hospital Basel since 
2014 seems to be a good source of information for the 
participants. The participants show basic knowledge of the 
most common smoking- related illnesses prior to partici-
pation and are aware of some factors that could influence 
smoking initiation. However, the students do not know 
the broad spectrum of smoke- related health risks and the 
influence of marketing and media strategies on smoking 
initiation and behaviour. A high proportion of partici-
pants stated that they had learnt a lot and intended not 
to smoke in the future. Given the limitations of an obser-
vational study, further studies are needed to measure the 
direct preventive effects of NIC! as a smoking prevention 
programme, hence to be able to adjust the quality and 
effectiveness of such a programme.
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Supplementary file 

Description of the program “Nichtrauchen ist clever!” and regional introduction 

The 2-hours program consists of three core parts (figure A) and is held in a lecture room at the 

hospital. Two physicians, specialists in the field of tobacco prevention, guide the students 

through the program. The program starts with an interactive workshop on smoking and 

smoking-related diseases (specifically, the infographic of the Center for Disease Control and 

Prevention (CDC) is used to demonstrate the actual level of evidence on smoking related 

diseases (19), risk factors for smoking initiation (including marketing strategies and social 

factors) and information on the risks of alternative tobacco products. An age-adapted 

PowerPoint presentation is used, and a special focus in the workshop is the pupils’ view of the 

topics covered. During the following break, the students have the opportunity to talk to the 

speakers and to carry out an experiment that simulates smoking-related symptoms, such as 

simulation of respiratory distress of a patient suffering from advanced stage chronic obstructive 

pulmonary disease, by walking up and down a few steps while breathing through a straw. In 

the second part, a film of a medical intervention is demonstrated; either a coronary angiography 

in a smoker with coronary heart disease or a bronchoscopy in a lung cancer patient. Both films 

were conceptualized and produced for this program. Content and comments were adapted to 

the age and education level of the participants. In the third part, the program closes with an 

interview with a smoker or former smoker suffering from a severe smoking-related disease. 

Generally, the interview is led by the treating physician of the patient. After a short introduction, 

the students are encouraged to interview the patient and his doctor.  

 

The principal of a model school was involved in the conceptualization of the prevention 

program "Nichtrauchen ist clever", the local health and educational authorities in the 

distribution of the prevention program. Additionally we informed the local schools about the 

program by sending an information letter to the local school heads, and the program was 

advertised on the websites of the University Hospital Basel. Teachers were able to register 

their classes online for the prevention program. Participation was free of charge and voluntary. 
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Figure A: Course structure of Nichtrauchen ist clever! 

 

Figure A: Structure of the prevention program “Nichtrauchen ist clever!” with its three parts: 

interactive workshop about the harms of smoking, film of a medical intervention such as a 

coronary angiography or a bronchoscopy, and a patient interview.  

Bildquellen: Shutterstock.com/ONYXprj; Shutterstock.com/Vladvm; Shutterstock.com/Irina 

Strelnikova.  
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Ambulante Innere Medizin 

Medizinische Poliklinik 
 
„Nichtrauchen ist clever“ 
 
 

Dr. Andrea Meienberg 
 
Dr. Thilo Burkard 

 

 

Nichtrauchen ist clever  
Bitte zutreffende Felder ankreuzen 

 
Ich habe 
Ο Noch nie geraucht 
Ο Schon einmal Tabakprodukte ausprobiert 
 Ο Zigaretten 
 Ο E-Zigaretten 
 Ο Shisha / etc……. 
 Ο anderes:……. 
Ο Regelmässiger Konsum 
 Ο Zigaretten 
 Ο E-Zigaretten 
 Ο Shisha / etc…… 
 Ο anderes:……. 
 

Ich habe durch die Veranstaltung „Nichtrauchen ist clever!“ etwas dazugelernt:  
 

      
Trifft sehr zu trifft zu trifft ein bisschen zu  trifft nicht zu 
 
Den Work-shop finde ich: 

      
 
Den Film finde ich: 

      
 
Das Patienteninterview finde ich: 

      
 
 
Ich nehme mir vor: 

   
Nie zu rauchen   weiss nicht 
 
 
Mein Alter: ……………. Mein Geschlecht: ……….. 
 
 
 
Kommentar:…………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
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