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INTRODUCTION 
Tobacco use is the leading cause of preventable 
disease and premature death, and particularly in 
Europe and North America, and smoking imposes a 
heavy health burden and labor loss1. The prevalence 
of smoking has been declining in Europe, which is 
mainly related to more restrictive national regulations 
and tobacco tax increases that have been introduced 

over time2. In Denmark, the smoking prevalence has 
declined in all age groups except for adolescents and 
young adults3. The majority of smokers start smoking 
at an early age and it is estimated that smoking 
uptake peaks at 16 years4. Furthermore, adolescents 
are particularly susceptible to nicotine addiction5. 
Thus, youth smoking remains a major challenge for 
public health. A lower socioeconomic position (SEP) 
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ABSTRACT
Youth smoking remains a major challenge for public health. Socioeconomic 
position influences the initiation and maintenance of smoking, and alternative 
high school students are at particularly high risk. The school environment is 
an important setting to promote health, however there is a lack of evidence-
based school intervention programs. This article presents the Focus study, 
which aims to test the implementation and effectiveness of a school-based 
intervention integrating1 a comprehensive school smoking policy [i.e. smoke-
free school hours (SFSH)]2, a course for school staff in short motivational 
conversations3, school class-based teaching material4, an edutainment session5, 
a class-based competition, and6 access to smoking cessation support. Together 
these intervention components address students’ acceptability of smoking, social 
influences, attitudes, motivation, and opportunities for smoking. The setting is 
alternative high schools across Denmark, and the evaluation design is based on 
a stratified cluster randomized controlled trial comparing the intervention group 
to a control group. Outcome data is collected at baseline, midway, and at the 
end of the intervention period. Moreover, a detailed process evaluation, using 
qualitative and quantitative methods, is conducted among students, teachers, and 
school principals. The results from this trial will provide important knowledge 
on the effectiveness of a smoke-free school environment. The findings will 
lead to a better understanding of which policies, environments, and cognitions, 
contribute to preventing and reducing cigarette use among young people in a 
diverse and high-risk school setting, and illuminate which complementary factors 
are significant to achieve success when implementing SFSH.
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increases the risk of initiation and maintenance of 
smoking as well as heavy smoking6. In Denmark, 
students with a lower SEP are more often attracted 
to alternative high schools (AHS). The structure of 
teaching at AHSs is accommodated to fit students with 
special academic and emotional needs, e.g. by higher 
teacher to student ratios and shorter school days7. As 
other types of schools, the AHS is an important setting 
in order to prevent youth smoking8. 

School-based interventions often use health 
educational strategies to improve knowledge related 
to substance use. However, such interventions often 
show disappointing results9,10. Moreover, systematic 
reviews have shown limited evidence of smoking 
cessation interventions on smoking cessation or 
reduction in young people aged ≤20 years11 and 
aged 18–24 years12. Nevertheless, findings support 
group counseling11, quit-and-win contests12 and 
smoking cessation services (e.g. quitlines)13,14. In 
recent years, there has been an increased awareness 
of how modifications of the school’s social and/or 
physical environment can promote students’ health, 
which indicates that the context is significant15. 
However, the evidence for this approach is relatively 
weak, in part because of difficulties related to both 
implementation and evaluation16. 

One way to intervene in the school smoking 
context is by implementing school tobacco policies 
(STPs) aiming at reducing smoking. Smoking 
policies in schools have not been studied to the 
same extent as smoking cessation interventions17. 
In addition, the studies available are concentrated 
to a large extent on the primary or lower secondary 
school level. A review of 31 studies concluded that 
the evidence of STPs is insufficient10. However, 
the authors highlighted some promising elements, 
including comprehensive and clear bans that apply 
to all, consistent enforcement by both pupils and 
adults at school, and the presence of education and 
prevention programs. Recent studies on STPs at 
50 schools in six European cities (data from the 
SILNE-R surveys among students aged 14–17 
years) found that STPs reduce smoking on school 
premises and reduce occasional smoking18 but no 
effect was found on daily smoking19. Danish studies 
have shown that in AHSs, smoking plays a central 
role in social interactions among students, and the 
school context may increase the students’ use of 

cigarettes by creating peer groups around the use 
of cigarettes20. Moreover, students with lower levels 
of academic achievement are more likely to engage 
in cigarette smoking7,21. A few interventions have 
been implemented at AHSs with some success, 
for example school tobacco policies and smoking 
cessation programs7, but most smoking interventions 
targeting youth have concentrated on smoking 
initiation. In addition, young people seldom perceive 
themselves as ‘smokers’ and therefore, smoking 
cessation programs may not appeal to them. The 
path and change from experimenting with smoking 
to becoming a regular smoker is often long. Thus, an 
important focus is to prevent experimental smoking 
escalating22. Effective and feasible interventions 
are crucial to help young people quit smoking and 
preventing regular smoking. Moreover, further 
research is required to assess the effectiveness of 
interventions as well as which type of intervention 
components is significant on reduction and 
prevention of smoking in youth. 

Aims
This article presents the protocol for a stratified cluster 
randomized controlled trial Focus implemented in 
diverse Danish AHSs. The aim of the Focus study is to 
develop, implement, and evaluate a multi-component 
intervention to minimize the number of new smokers 
and reduce daily smoking among students attending 
AHSs through promotion of a smoke-free school 
environment (i.e. SFSH). The primary hypothesis for 
this study is that the intervention will lead to a 25% 
reduction in number of cigarettes smoked per day 
during the 4-month period.

METHODS
Study design
The Focus study is a two-armed cluster randomized 
controlled trial (C-RCT) comparing the Focus 
intervention with normal practice. We combine the 
C-RCT with a qualitative and quantitative process 
evaluation. Process evaluation is recommended by 
Medical Research Council guidance23, particularly 
for complex interventions that include several 
interacting components. If outcome evaluation is 
done in isolation, it may leave essential questions 
unanswered such as what can be improved if the 
intervention is proved ineffective or has different 
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effects in different contexts. The study can therefore 
also be characterized as a hybrid design24 which 
combines the C-RCT with quantitative and qualitative 
implementation and process evaluation studies 
based on ethnographic field work, interviews and 
questionnaires to principals, teachers and students at 
the participating schools. The intervention will run 
over two periods, from August 2018 to January 2019 
and from August 2019 to January 2020, and includes 
different schools across Denmark in each period. Each 
intervention period will include four schools in the 
intervention group and three in the control group. 
Data will be collected during the two intervention 
periods at baseline, midway (first follow-up), and at 
the end of the intervention period (second follow-up).

The study is registered as ISRCTN16455577 in 
the ISRCTN trial registry.

Setting 
The study targets young individuals aged 16–25 
years attending vocational schools or preparatory 
Basic Education (PBE) (both named ‘alternative high 
schools’ or ‘AHS’ in this article) and is conducted 
across Denmark. The Danish school system includes 
compulsory primary school of 10 years (0–9th grade) 
with an optional upper secondary education. The 
upper secondary education is divided into general 
high school, technical and commercial high school, and 
vocational education and training (VET) (e.g. health 
care, business service, agriculture, construction, and 
transportation). This study engages schools offering a 
range of vocational education, including commercial, 
technical, and social and health education. A few of 
the schools also offer higher technical or commercial 
programs, which aim at higher education comparable 
to the general high school. Also, schools offering PBE 
are included in the study. The duration of PBE is up 
to two years and is offered to individuals below 25 
years who need professional or personal upgrading to 
complete their youth education (i.e. high school) or 
vocational qualifications to get into the labor market25.

Inclusion criteria
Eligible schools included Danish alternative high 
schools that:  1) offer basic VET or PBE, 2) have at least 
100 students enrolled in the basic program (first school 
year) at vocational schools or in total at PBE schools, 3) 
not have introduced school tobacco policy with smoke-

free school hours, 4) are willing to implement the 
Focus intervention program and adhere to evaluation 
procedures (i.e. participate in the data collection and 
field work conducted by the researchers), and 5) accept 
the randomization of the intervention. In total, 62 
VET schools and 8 PBE schools are invited by e-mail 
or phone and 14 schools are included in the study 
(Figure 1). Some of the included schools are larger 
organizations with several independent school units at 
different addresses (e.g. in separate cities).

Recruitment and randomization procedure
Initially, the research team contacted 62 VET 
schools following the propensity sampling method. 
Due to challenges with inclusion of VET schools 
offering technical programs and time constraints, the 
research team decided to expand the intervention to 
also comprise PBE schools as the students at VET 
schools and PBE schools seem comparable in SEP 
and smoking habits. In order to detect PBE schools 
relevant for inclusion, the research team contacted 
a principal at a PBE school with SFSH who keeps 
in touch with other PBE schools via networks. The 
principal assisted in indicating relevant schools that 
might be interested in participating in the Focus 
study following the convenience sampling method. 
The research team contacted school principals via 
telephone and invited their school to take part in 
the study. If the school was willing to participate, 
the school principal signed and returned a written 
consent form to the research team. The schools were 
randomized into intervention or control groups by a 
statistician not part of the research team. Stratified 
randomization was accomplished by computer-based 
random number generation and the statistician was 
blinded in the randomization process. Stratification 
factors are school type (PBE, social and health 
education, commercial, and technical education) 
and geographical location to reduce selection bias 
and achieve sample size balance across the arms. 
However, one school offering PBE withdraw from 
participation after being allocated to the control group 
due to the fact that the school already had decided 
to implement SFSH at the time of the intervention’s 
start and thus, did not wish to be part of the control 
group. Subsequently, another school offering PBE was 
invited to be included in the control group without 
randomization and this school accepted the invitation. 
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The school principals are informed of the results 
of the randomization by e-mail. Each intervention 
school is visited by the research team to discuss the 

implementation process and  informed about data 
collection. The control schools are informed about 
the data collection by e-mail. 

 

Randomized schools (n=14) 
VET, n=10 
PBE, n=4 

Intervention group 
8 schools 

Control group 
6 schools 

Baseline invitation 
Schools, n=8 
School classes, n=67 

Baseline invitation 
Schools, n=6 
School classes, n=51 

Lost to follow-up (n=XX)  
• School or class dropout 
• Non-response 

Lost to follow-up (n=XX) 
• School or class dropout 
• Non-response 

Analysed (n=XX) 
Excluded from analysis (n=XX) 

Analysed (n=XX) 
Excluded from analysis (n=XX) 

Questionnaire data 
Invited students, n=XX 
Student response rate, n=XX (X%) 
Discontinued intervention (n=XX) 

Questionnaire data 
Invited students, n=XX 
Student response rate, n=XX (X%) 
Discontinued intervention (n=XX) 

Danish alternative high schools assessed for eligibility (n=70)  
VET, n=62 
PBE, n=8 

Allocation 

Analysis 

Lost to follow-up (n=XX)  
• School or class dropout 
• Non-response 

Lost to follow-up (n=XX) 
• School or class dropout 
• Non-response 

Second follow-up 

First follow-up 

One school (PBE) withdrew  

One school (PBE) was invited to 
participate in the control group 

Excluded VET/PBE 
• Declined to participate or 

not able to establish 
contact to (n=52/4) 

Figure 1. Flow diagram of randomization, and participation in the Focus study 

Figure 1. Flow diagram of ranodmization, and participation in the Focus study
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The focus intervention 
Briefly, the Focus intervention is developed based 
on the Intervention Mapping (IM) framework26 and 
Behavior Change Wheel (BCW) model27, and guided 
by self-determination theory28 and social-ecological 
theories. Prior to the intervention, a comprehensive 
needs assessment was carried out (January–August 
2017) following two pilot studies, where part of the 
intervention was tested (September–December 2017). 
The intervention program involves six components:

1. School smoking policy – enforcement of SFSH 
composed by the school management (i.e. staff and 
students are not allowed to smoke during school 
hours). The aim is to change the school practices 
by limiting smoking visibility, accessibility, and 
acceptability.

2. Two-day course for school staff in short 
motivational counselling about smoking – 2 to 4 
teachers, student counselors, and other relevant staff 
at the intervention schools will be invited to take part 
in a course on motivational counseling with young 
individuals arranged by the Danish Cancer Society. 
The aim of the course is to train school staff to 
counsel students on how to manage SFSH.

3. School class-based teaching material – eight 
sessions directed at attitudes, beliefs, and social 
influence aiming at starting a reflection phase 
assessing and supporting the students’ individual 
awareness and interest in reducing, quitting, or 
not initiating smoking. The themes of the teaching 
material aim to: correct adolescents’ misperceptions, 
i.e. overestimation of smoking prevalence; increasing 
students’ awareness of peer and family influences 
and high-risk situations; challenge students’ 
beliefs about the social and psychological benefits 
of smoking; provide opportunities for students to 
discuss how to build positive peer relations; and 
implement social activities during breaks to offer 
social alternatives to smoking.

4. Edutainment session – an entertaining talk on 
smoking (named ‘Act on it’) performed by an actor. 
The purpose of the session is to inform students 
about nicotine dependency and consequences of 
smoking, and advice on how to manage a school 
day without smoking and encourage students not 
to smoke during the school day. Another objective 
is to inform students that their individual risk of 
illness is personally relevant and correct the current 

misperception among young individuals that they are 
capable of quitting smoking at any time.

5 .  C lass -based  compet i t ion  based  on 
measurements of carbon monoxide levels – students 
will be invited to participate in a competition by 
agreeing to get their carbon monoxide levels in their 
breath measured twice: at baseline and after two 
months. The school class with the largest overall 
reduction or maintenance of a low carbon monoxide 
level will win a prize. The aim of the competition 
is to motivate students to support each other in 
preventing or reducing smoking and enlighten 
students about how their smoking behavior affects 
carbon monoxide levels.

6. Access to smoking cessation support offered by 
the National Quitline – students or staff who wish 
to seek help quitting or handling smoking during 
the school day will have the option to give their 
phone number during the edutainment session or 
send a text message to the National Quitline (www.
stoplinien.dk). Within two weeks, the National 
Quitline will then call them and offer three free 
sessions of telephone counseling for smoking 
cessation or smoking reduction. The aim of these 
sessions is to provide quit strategies and guidance 
with support and feedback from a familiar counselor. 
The support shall help students find motivation, 
confidence, and skills for lasting change or to provide 
guidance on managing SFSH. 

Figure 2 summarizes the program theory of the 
Focus intervention.

Data collection
Longitudinal data will be collected from self-
administered internet-based questionnaires. A sample 
of students at intervention and control schools will 
be invited to answer questionnaires about smoking, 
health behavior, and wellbeing. The sample comprises 
all students allocated to participate in all of the Focus 
intervention components; typically, all students 
enrolled in the first part of the basic program (first 
6 months of school) and typically all students at 
PBE schools. Moreover, we asked the schools to 
include at least two other school classes, if possible 
[typically students enrolled in the second part of the 
basic program (next 6 months of school)] at VET 
schools. The students will answer a questionnaire 
within the first week of school (baseline), midway 
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at first follow-up (2–3 months after baseline), and 
at second follow-up (4–5 months after baseline). At 
baseline and second follow-up, the students answer 
the questionnaire during school time. The duration 
of the baseline questionnaire is approximately 10 
minutes whereas the second follow-up questionnaire 
is an extended version of the baseline questionnaire 
with a duration of approximately 15 minutes. At 
baseline, the students have the possibility of listening 
to questions through headphones while answering. 
Baseline assessment is not possible before school 
start, because school student records are incomplete. 
Moreover, baseline data are collected at school to 
reduce non-response29. At baseline and second follow-
up, students are asked to provide their e-mail and 
cell phone number. The students who provide their 
cell phone number in the baseline questionnaire 
will receive a short follow-up questionnaire via 
text message, midway in the intervention period 
(duration: approximately 3 minutes). To maximize 
the response rate, students will have a chance to win 
tickets to the cinema when answering the first follow-
up questionnaire. Follow-up of graduated students 

and non-respondents in follow-up assessment will be 
conducted by text message and e-mail, if possible. 
Table 1 presents an overview of the collected student 
data. As elaborated below, the student questionnaire 
items are based on Danish population surveys and 
validated scales, when possible. The questionnaires 
were subject to an expert hearing followed by pilot 
testing among students (n=47) in four vocational 
schools (not included in the intervention study). 
The pilot test focused especially on items developed 
specifically for the Focus study by the research team. 
The questionnaires were kept as short as possible in 
order to increase the response rate.

Principals and teachers at the intervention 
schools will answer a questionnaire about school 
characteristics and implementation readiness30 

before school start (baseline) and a questionnaire 
about implementation of the intervention 
components at the end of the intervention. To assess 
activities at control schools, principals at the control 
schools will be interviewed by telephone or receive 
a questionnaire about smoking policies and social 
initiatives at 3 months.

 

Policies for enforcement 
practices 

Curricular activities 

Improved communication and 
teacher competencies to 
support smoking cessation 
and how to handle a smoke-
free school day 

Motivational support activities 

Prevention of smoking uptake 
among non-smokers  

Prevention of daily smoking 
among occasional smokers  

Increase of smoking cessation 
or reduction of cigarettes per 
day among daily smokers 

Decrease of nicotine 
dependence 

Environmental level: 

Denormalized (descriptive) 
social norms for smoking at 
school level 

Interpersonal level: 

School connectedness 

Individual level: 

Decreased intention to initiate 
smoking 

Increased intention to quit 
smoking 

OUTPUT PROXIMAL OUTCOMES DISTAL OUTCOMES 

• Use of snuff, hookah, and e-cigarettes 
• Use of Cannabis  
• Increased number of cigarettes 
• Stigmatization related to smoking 
• Boredom (during classes and breaks) 
• Loneliness  
• Stress 

IMPLEMENTATION 
PROCESSES 

INTERVENTION 
COMPONENTS 

Smoke-free school hours 

Course for staff members in 
short motivational 
conversations about smoking 

School class-based teaching 
material about social relations 
and smoking 

Edutainment session 

Class-based competition 

Access to smoking cessation 
support 

Environmental level: 

Less visibility of smoking 

Less accessability of cigarettes 

Less acceptability of smoking 

Improved access to smoking 
cessation support 

Interpersonal level: 

Improved social relationships 
at school (not related to 
smoking) 

Reduce socializing around 
smoking 

Individual level: 

Less positive beliefs about 
social and psychological 
benefits of smoking 

Improved smoking-related 
self-efficacy 

Figure 2. Program theory for the Focus intervention 

UNINTENDED OUTCOMES  

Figure 2. Program theory for the Focus intervention
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Outcome measures
All measures are self-reported. Primary, secondary, and 
unintended outcome measures are reported by students. 
The majority of the items in the student questionnaire 
are derived from the Danish National Youth Study31; 
a national survey among general and alternative high 
school students conducted in 2014 supplemented with 
items from other studies, including the Danish National 
Health Survey32 and the Danish X:IT study on smoking 
among school-aged children33. Items are transferred 
directly or adjusted according to the target group. We 
developed new items if validated questions did not 
already exist. See Figure 2 for program theory and Table 
1 for timing of data collection.

Primary outcome measure
The primary outcome measure of the study is cigarette 
intensity measured by number of cigarettes per day 
following the Heaviness of Smoking scale (HSI)34; 
‘How many cigarettes do you typically smoke per 
day?’ (State the average number of cigarettes). 

Secondary outcome measures
Measures related to the distal outcomes include 
smoking status (present and former), nicotine 
dependence measured by the Heavy Smoking Index 
(HSI) by combining ‘time to the first cigarette of the 
day’ and daily cigarette quantity34, and number of 
cigarettes per day at school. Measures expected to 
influence these outcomes include descriptive social 
norms for smoking at school level measured by 
perceived estimate of peer smoking prevalence35 (e.g. 
‘How many students at school do you think smoke 
daily?’), school connectedness, intention to initiate 
smoking (among non-smokers), and intention to 
quit smoking (among smokers). Measures related to 
the immediate outcomes include visibility of smoking 
measured by perceptions of student smoking at 
school and class level  and school staff smoking (self-
invented) (e.g. ‘How often do you see teachers or 
other staff smoke during school hours?’), perceived 
access to and use of smoking cessation support, a 
sense of community in class, perceived student and 
teacher support, beliefs about social and psychological 
benefits of smoking, and smoking-related self-efficacy 
(among smokers, e.g. ‘Do you think you are able not 
to smoke if your friends offer you a cigarette, if you 
feel nervous’, etc.).

Table 1. Timing of data collection

Baseline First
follow-up

2–3 
months

Second
follow-up

4–5 
months

Personal characteristics

Sex, age, ethnic origin, 
parental ethnic origin, 
parental job position and 
workplace, living arrangement

x

Smoking durationa and debut 

Smoking among relatives and 
friends 

x x

Self-reported causes of 
smoking 

x

Primary outcome

Cigarettes per day x x x

Secondary outcomes

Smoking status (cigarettes) x x x

Nicotine dependence x x

Cigarettes per day at schoola x x

Perceived estimate of peer 
smoking prevalence 

x x

Perceptions of students 
smoking 

x x

Perceptions of school staff 
smokinga

x

School connectedness x

Intention to initiate smoking x x

Readiness to quit smoking x x x

Perceived access to and use of 
smoking cessation supporta

x x

A sense of community in class x x

Perceived student and teacher 
support 

x

Beliefs about social and 
psychological benefits of 
smokinga

x x x

Smoking-related self-efficacy x x

Unintended outcomes

Use of snuff, hookah, 
e-cigarettesa

x x

Use of cannabisa x

Stigmatization related to 
smoking 

x

Boredom during classes and 
breaksa

x

Loneliness x x

Stress15 x

a Self-invented items.
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Unintended outcomes
Use of e-cigarettes, hookah, snuff, and cannabis, as an 
alternative or supplement to cigarettes is measured. 
Also, stigmatization related to smoking is measured 
according to the Internalized Stigma of Smoking 
Inventory using relevant items from subscales on self-
stigma, felt stigma, and discrimination. Items were 
translated from English to Danish36. Negative mental 
health is measured by boredom (during classes and 
breaks), loneliness, and stress.

Covariates
Personal characteristics such as sex, age, and ethnic 
origin are measured,  (Table 1). Further, smoking 
duration and smoking debut, and smoking prevalence 
among relatives and friends are measured. Also, 
respondents were asked to state their Central Personal 
Registration number at follow-up. This information 
will make it possible to draw information on parental 
jobs, income etc., from Danish registers.

Measures of implementation readiness and 
implementation of the intervention components
Implementation readiness is measured in the principal 
and teacher questionnaires based on the model for 
organizational readiness described by Scaccia et al.30. 
Implementation of the intervention components 
will be measured in the student questionnaires at 
second follow-up and in the principal and teacher 
questionnaires at first follow-up. The conceptualization 
of implementation is based on the implementation 
fidelity framework described by Carroll et al.37 and 
includes measures of adherence (content, coverage, 
frequency, duration), dose, participant responsiveness, 
and quality of delivery of each intervention component 
where relevant. The majority of these items were self-
invented, while some were inspired by Danish studies 
on smoking among lower secondary school students. 
Based on the implementation fidelity measures, we will 
develop quantifiable measures for implementation at 
the organizational and individual level based on an 
approach described by Ferm et al.38. In this method, 
weighted implementation scores from 0–100 are 
calculated for each intervention component based on 
a priori explicitly formulated success criteria. 

Sample size
Sample size calculations show that 10 schools with 

an average of 100 students (i.e. five schools in the 
intervention group and five schools in the control 
group; in total 1000 students) is necessary to detect a 
25% reduction in the number of cigarettes smoked per 
day (e.g. from 15 cigarettes to 11 cigarettes among 
daily smokers) at the follow-up (post-intervention) 
at 4 months, with a power of 80% and an alpha of 
5%. The cluster design is taken into account with 
an assumed intra-cluster correlation coefficient for 
schools (ICC) of 0.025. The ICC is estimated based 
on data from the Danish National Youth Study 2014. 
Allowing for 20% loss to follow-up, approximately 
1250 students need to be included in the study.

Statistical analysis
Intervention effects will be evaluated by multilevel 
regression models accounting for the hierarchical 
data structure, e.g. students nested within classes 
nested within schools. We will analyze differences in 
primary and secondary outcome measures between 
intervention and control groups. The analyses 
will be adjusted for baseline smoking status and 
sociodemographic factors such as sex, age, SEP, 
smoking in the social network, and the balancing factor 
(school type) used for the stratified randomization. 
Handling of missing data will be conducted based 
on analysis of loss to follow-up. Missing data might 
be handled with multiple imputation. Independent 
general linear models will be fitted for the continuous 
outcome variables and logistic regression models 
for the categorical outcomes. Sociodemographic 
differential effectiveness of the interventions will 
be examined by subgroup analysis defined by sex, 
age, and SEP (in students). Furthermore, we will 
examine the association between implementation 
degree and the effect of the intervention and 
investigate associations between contextual factors 
and implementation degree.

Finally, we will investigate the contextual 
influences on the implementation process and the 
association between implementation and effect. 

Qualitative methods
Qualitative methods are appropriate to investigate 
participant perceptions and experiences of the 
intervention, as well as understand contextual 
influences on the implementation process39. We will 
use ethnographic fieldwork within school hours and 
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breaks, semi-structured focus-groups with students 
and teachers, and individual semi-structured 
interviews with school principals for method 
triangulation. Ethnographic fieldwork offers insights 
into social and cultural norms that occur and are 
maintained within local contexts and social settings. 
Hence, ethnographic fieldwork provides entry to the 
field, experiences of everyday life in alternative high 
school settings, and the possibility of experiencing 
how SFSH are implemented and visible in everyday 
social processes at school.

We will use focus groups to investigate social 
norms, perceptions, and interactions among 
students and teachers in the context of alternative 
high schools. Also, focus groups are suitable to 
capture the social processes, such as discussions and 
reactions, and group dynamics within social groups40. 
Moreover, focus groups are used as a methodological 
tool to gain a deeper understanding of the field work 
findings and inquire about the possible hypothesis 
arising from these. We will conduct semi-structured 
individual interviews with school principals. These 
interviews are useful to explore school principals’ 
subjective experiences and perspectives on SFSH 
and the implementation process41. 

The analytical approach for the qualitative study 
is based on abduction42. Collection and analysis 
of empirical data will be preceded by theoretical 
studies, and combined with theory as a source 
of inspiration for discovering patterns leading 
to further understanding and interpretations42. 
Inspirations from social interactionism43 and social 
constructionism44 will form the analytical framework 
allowing us to identify the social processes and 
interpersonal dynamics that constitute institutional 
life and room for action in schools and thus, the 
conditions for implementing the Focus intervention. 
Specifically, the qualitative data will be analyzed as a 
thematic analysis45 guided by the research questions 
and the previously mentioned theoretical inspiration, 
also paying attention to themes arising from the 
field observations and participants’ perspectives and 
experiences. 

Ethics
The study is carried out in accordance with current 
Danish rules of ethics and legislature and has been 
approved by the Danish Data Protection Agency 

(Ref: 17/12006). The National Committee on 
Health Research Ethics concluded that formal 
ethics approval was not required because no human 
biological material was sampled (Ref: 20182000-83). 
There is no formal institution for ethical assessment 
and approval of register- and questionnaire-based 
population studies in Denmark. The study will be 
introduced to the students as a study about smoking, 
health behavior, and wellbeing. The students will be 
informed that participation is voluntary, that their 
information will be used for research purposes only 
and treated confidentially and they will be given the 
opportunity to withdraw from the study during the 
entire study period. 

DISCUSSION 
This article describes the protocol for a cluster 
randomized controlled trial to determine the 
effectiveness of a school-based intervention aimed 
at minimizing smoking among AHS students. The 
Focus study will contribute with new and important 
knowledge on multi-component interventions 
targeting smoking behavior among adolescents. The 
results from the study will provide knowledge on the 
effectiveness of a smoke-free school environment and 
findings will lead to a better understanding of policies, 
environments, and cognitions that contribute to 
preventing and reducing cigarette use among young 
individuals in a widely diverse and highly exposed 
school setting. Furthermore, the Focus study will 
give insights to challenges of working with young 
individuals with lower SEP in intervention research. 
This will lead to important knowledge for evidence- 
and practice-based recommendations to AHSs, 
politicians, and other stakeholders.

Strengths and limitations
Strengths of the Focus study are: 1) the use of 
the Behavior Change Wheel for systematically 
designing and planning the intervention and the 
evaluation design based on  theory and evidence; 
2) use of a multi-component intervention approach 
to target determinants at multiple levels; 3) use of a 
randomized controlled trial design; 4) inclusion of a 
wide range of quantitative measures of aspects related 
to smoking in an alternative high school setting; 5) 
a comprehensive theory-based process evaluation 
design; 6) a thorough investigation of implementation 
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fidelity including the development of quantifiable 
measures for implementation; 7) use of measurements 
at both principal, teacher, and student level; and 8) 
use of advanced statistical analyses.

The Focus study has some limitations that must 
be considered. We use a healthy setting approach. 
The healthy setting approach has been criticized for 
being a relatively weak evidence base for efficacy12,24 
because few studies focus on comprehensive 
programs and there are problems with both 
implementation and evaluation12,25. Moreover, the 
Focus study may be subject to history bias due to the 
evaluation design with relatively few cluster units, 
which may imply that the randomization process 
has not succeeded in comparable intervention 
and control groups. However, with the stratified 
randomization method we address this concern and 
in the statistical analyses, we will control and balance 
the influence of important covariates. Another 
concern is that the PBE institutions will undergo 
a transformation to a different structure possibly 
with changes in the school management during the 
Focus study which might give rise to implementation 
challenges. Implementation challenges are notorious 
in school-based interventions and thus, an issue of 
concern in this study. However, the implementation 
will be thoroughly analyzed via questionnaires to 
principals and teachers and through ethnographic 
fieldwork. Moreover, a realistic review17 has 
demonstrated how STPs can trigger cognitive 
and behavioral responses to reduce smoking. The 
challenges are to: 1) stop students to find alternative 
place to smoke; 2) avert students from developing 
counterproductive views about the purpose (e.g. 
rules exist only to protect the reputational standing 
of the school) and legitimacy (e.g. school violates 
their right to smoke); 3) prevent smoking outside 
the school premises, as it is more visible and the 
temptation greater; and 4) prevent inconsistent 
enforcement by staff who undermine adequate 
implementation17,46. This will be investigated 
through the process evaluation. 

CONCLUSIONS
This is the first study with an RCT design that 
investigates the effect of SFSH in AHSs in Denmark. 
If effective, Focus is expected to have a sustainable 
impact on the reduction of youth smoking. There is 

a need for evaluation of interventions on students’ 
smoking behavior, and especially in adolescents with 
low SEP. With a detailed process evaluation including 
qualitative and quantitative methods among students, 
teachers, and principals in the AHS setting, the Focus 
study will provide important knowledge on the 
effectiveness of a smoke-free school environment. The 
findings will lead to a better understanding of which 
policies, environments, and cognitions contribute to 
preventing and reducing cigarette use among young 
people in a diverse and high-risk school setting and 
illuminate which complementary factors that are 
significant to achieve success when implementing 
SFSH.
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