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Background: Clear documentation of the understanding of the problem, process of
development, and content of interventions is essential to enable other researchers to
understand why interventions succeed or fail and to enable researcher to build on
previous evidence and replicate and adapt findings in other contexts. In this paper we
describe the rationale, intervention development, and final design of the ‘High schools
High on life’ intervention; a high school-based, multi-component intervention to reduce
excessive drinking among Danish high school students.

Methods: The development of the intervention ‘High schools High on life’ was guided
by the planning steps of the Intervention Mapping protocol (IM) in combination with the
behavior change wheel and the behavior change techniques, theory, evidence, practice,
and new empirical studies of contextual factors in the Danish high school setting.

Results: The development process resulted in a multi-component intervention with
the following intervention elements: a school environmental component targeting school
alcohol policies and norms, a school educational component addressing students’
social norms around alcohol, and a parental component encouraging parent-child
communication around alcohol.

Discussion: Not all steps of IM were followed rigidly. However, IM proved useful
as a planning tool in combination with the behavior change wheel and the behavior
change techniques, as it provided a systematic approach to the intervention development
process. IM forced the research group to be explicit about decisions and choices
throughout the planning process. The transparency of the developmental process and
theoretical, empirical and practical/contextual foundation of the ‘High schools High on
life’ intervention may enable future intervention studies to build on our findings and
accumulate knowledge to reduce excessive drinking among young people.

Trial registration: The trial was registered at clinicaltrials.gov (Trial registration number
NCT03906500) prior to randomization.
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BACKGROUND

Denmark has one of the highest prevalence of drunkenness
among adolescents in Europe (1). Among Danish high school
students (15-20-year olds) 28 % have reported binge drinking
[drinking five or more units (one Danish unit of alcohol is defined
as 12 grams of pure alcohol) at one occasion] four or more times
within the last 30 days prior to answering the survey, and 20
% indicated drinking above the Danish Board of Health’s high
risk drinking limits for adults (21 units a week for men and
14 units a week for women) (2). In the short-term, alcohol use
in adolescence can lead to injuries, homicide, suicide, violence,
criminal activity, poor health, and risky sexual behavior (3). In
the long-term excessive alcohol use in adolescence often tracks
into and through adulthood increasing the risk of alcohol related
morbidity, mortality and risk of high alcohol consumption and
alcohol dependence later in life (4-8).

The school has been proposed to be one of the most
effective settings to reach a substantial number of young
people at risk of developing harmful drinking levels. Numerous
school-based substance abuse prevention programs have been
developed and tested and some have been effective in postponing
debut age or reducing consumption (9-11). Interventions
targeting older adolescents (15-20-year old) are mostly American
college interventions (12, 13), high risk interventions based
on screening and brief motivational interviewing (14, 15) or
web-based personalized normative feedback interventions (16,
17). However, evidence from the American college literature is
difficult to transfer to the Danish high school setting as alcohol
is a strongly integrated part of the school culture, and a large
group of Danish students drink excessively with the purpose of
getting drunk (18, 19). Danish students, of all ages, are allowed
to drink and buy alcohol at high school parties (18). Previous
Danish interventions have been targeting younger age groups and
have not been effective in reducing excessive drinking (20, 21).
Thus, there is a need for developing new interventions targeting
excessive drinking in the Danish high school context with easy
implementation into existing organization and culture.

School-based interventions about alcohol are often complex
and multifaceted which challenge the identification of active,
effective components within them (9, 22). A comprehensive
description of the development of the intervention and the
programme theory is important to understand the mechanisms
by which interventions are expected to lead to behavior change
(23). A detailed and transparent description of the decision
process will demystify the logic between program objectives,
intervention strategies and their theoretical underpinnings and
gain insight into the working mechanisms of the actual program
(22). The ‘High schools High on life’ intervention was developed
as a multi-component high school-based intervention with the
aim of reducing excessive drinking among Danish high school
students. The aim of this paper is to describe the development
and design of the intervention.

Abbreviations: BCTs, Behavior Change Techniques; CIR, Centre for intervention
Research; DCS, Danish Cancer Society; IM, Intervention Mapping.

METHODS

Intervention Development

The ‘High schools High on life’ intervention was developed
in collaboration between the Center for Intervention Research
(CIR) at the National Institute of Public Health, University
of Southern Denmark and the Danish Cancer Society
(DCS). The DCS was responsible for the development of
the practical intervention components and materials. The
CIR was responsible for securing a theoretical foundation
and evidence base of the intervention design, including
needs assessment, identification of the most important and
modifiable determinants, feasibility testing of intervention
ideas and outline of the program theory. Further, the CIR
was responsible for the design and conduct of the effect- and
process evaluation of the intervention (which is elaborated in the
study protocol) (24).

The ‘High schools High on life’ intervention builds
on a socio-ecological framework which recognizes that
adolescents’ drinking behavior is determined by a wide
range of interacting factors on multiple ecological levels
(25). Ecological models emphasize the structural, physical
and political context while incorporating social and
psychological influences. The intervention was therefore
designed as a multilevel intervention, using multiple
strategies to reduce excessive drinking among high school
students. We combined school and parental components
to ensure that students received consistent and coherent
healthy messages in both settings. The development of
the intervention consisted of six steps which were guided
and inspired by the main principles from the Intervention
Mapping (IM) protocol (26), although the protocol was not
followed rigidly.

Step 1. Logic Model of the Problem

Based on the previously described high prevalence of
excessive drinking among Danish high school students (2)
our intervention focused on prevention of excessive drinking.
We began the IM process by stating the program goal i.e.,
defining that we wanted to develop an intervention to reduce
excessive drinking among high school students. Based on
effect estimates from the Unplugged program (27) a previous
successful school-based substance abuse prevention program
tested among junior high school students (12-14 year-olds) in
seven European countries, we specified the program goal: At
the end of intervention, the mean number of binge drinking
episodes (drinking 5 or more units of alcohol within one occasion)
within the last 30 days prior to answering the survey will be 30%
lower among students who have received the ‘High school High
on life’ intervention compared to students at schools without the
intervention (control group).

Through reviews of both quantitative and qualitative research
focused on risk factors for young peoples’ drinking, we
established a logic model of the problem (26, 28). We elaborate
the main determinants for excessive alcohol consumption among
adolescents by the ecological levels described below.
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Individual Level

Knowledge

- Lacking knowledge of the school alcohol policy may affect
drinking habits. Among Danish high school students 64% are
aware that their school has an alcohol policy, though 97% of
the school leaders stated that they have this type of policy (29).

Motives and outcome expectancies

- Danish adolescents drink to lose control, let their guards
down, have fun, connect with friends, potential new friends,
and enhance/initiate romantic relations (30-32).

- Drinking among adolescents may be seen as a “Rite de Passage”
- of the transformation from childhood to adulthood (33) and
a way to signal maturity (30, 33).

- Drinking may be used to cope with hard times, e.g., 39% of the
Danish high school students agreed or totally agreed with the
statement “I drink to forget my problems” (32).

- High school students are more concerned about short-
term than long-term health consequences of drinking; many
fear losing control, crossing personal boundaries, or doing
something they would regret (31).

- The brain is under comprehensive development in late
adolescence, which can lead to unrealistically low expectations
of own risk and increasing risk-taking, especially in the
presence of peers (34).

Personality factors

- Impulsive risk-seeking personality and externalizing problems
have been associated with substance abuse in adolescence
(35-37).

Sociodemographic

- Boys and older adolescents generally have higher alcohol
consumption than girls and younger adolescent (32).

- Alcohol consumption increases with parental educational
level and income in Denmark (32), while lower family
socioeconomic position is associated with more alcohol-
related harm (38).

Interpersonal Level

Peers

- Misperceptions that peers have higher rates of drunkenness
and more positive attitudes toward alcohol consumption is a
driving factor for young peoples’ excessive drinking (30, 39).

- Some students drink to avoid social exclusion e.g., among
the 15-25 year-olds 56 % think it is hard to be a part of the
social community if they do not drink alcohol (40) and Danish
high school students report using “cheating” strategies to avoid
drinking, such as pretending they drink more alcohol than
they actually do (31).

Parents

- Children of parents who have clear attitudes to alcohol
consumption, and who communicate to their children that
they do not think they should drink heavily, drink less in
adolescence than children of parents with no clear attitude
(41, 42).

- Children and young people drink less if their parents set limits
of how much children are allowed to drink (41, 43).

- A close and supportive relationship with parents is associated
with lower alcohol consumption in adolescents (41).

- Parents serve as role models for their children, and children
are thus likely to copy their parents alcohol consumption
habits. Parents’ alcohol use is therefore a determinant for their
children’s alcohol use (41, 42, 44).

School Level

The social context of alcohol intake in danish high schools

- Alcohol constitutes an assimilated element in many social
activities constituting the core of Danish high school culture,
such as high school parties and excursions (19).

- Heavily drinking at high school parties is encouraged by the
organizing student party committee e.g., in written invitations
to the parties as well as specific events/actions taking place
during the school parties, as well as advertisements from local
bars and clubs (45).

Community Level

Liberal policy and culture

- Higher consumption of alcohol among adults at the
community-level has been associated with a higher prevalence
of adolescent drunkenness in the community (46).

- Adolescents in communities that have easy access to alcohol,
for example those with many outlets close to schools and with
low or no control with legal purchasing age, are more likely to
drink excessively (47, 48).

National Level

Liberal policy and culture

- In general Denmark has a liberal alcohol culture, a high
national alcohol intake among adults, and one of the worlds’
lowest proportion of abstainers (49).

- There is strong evidence that availability, price, and legal
purchasing age are all important policy measures of adolescent
alcohol use (49). In Denmark prices for alcohol are low
and alcohol is sold 24/7 with a high density of outlets.
Further, at age 16 you can legally buy alcohol with an alcohol
percentage lower than 16.5% in outlets, whereas 18-year-olds
can buy alcohol above 16.5% and be served alcohol in bars,
restaurants etc.

- Alcohol marketing has also been linked to excessive drinking
in youth (50-52).

Context and Capacity Assessment
To elaborate the needs assessment and gain further insights into
the role of alcohol in the high school setting, we conducted
interviews with high school principals and high school students
We interviewed three school principals, about their
experience with students drinking on high school grounds,
alcohol policies, school-based initiatives to reduce drinking, and
potential barriers for implementing these initiatives. Schools
were selected based on their prior engagement and experience
with alcohol prevention.
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The interviews made us aware that an increasing number of
schools are collaborating on mutual alcohol policies to reduce
student’s drinking. The policies are designed to limit availability
of alcohol at the included schools by e.g., prohibiting alcohol
with a high alcohol percentage (stronger than 5% pure alcohol)
to be sold at regular school parties and denying entrance of
drunk students at school parties. The collaboration on mutual
alcohol policies was established to prevent distorted competition
among schools on attracting future students based on alcohol
polices. School principals were afraid that adoption of more
restrictive alcohol policies than neighboring schools would
reduce the number of future students applying for admission
due to students’ expectation of boring non-alcoholic parties. This
potential barrier was further investigated in step 2.

Some of the interviewed school principals had experimented
with alcohol free events, but student attendance had generally
been low for these events. All interviewed school principals
tried to collaborate with parents by informing parents about
the school alcohol policy and encouraging parents to take
responsibility for pre-parties. School principals generally
received support from parents but found it difficult to
balance involvement of parents with their values and primary
educational task of cultivating students to be knowledgeable and
responsible adults.

We conducted five focus group interviews (n = 19, 12
girls and seven boys, six first year-, seven second year- and
six third year students) at four high schools about students’
experience with alcohol consumption at school and their motives
for drinking. Students were selected to represent diversity in
perspectives, based on school year, sex, and alcohol consumption
(also including non-drinking students). In line with the review
of the literature, students reported drinking alcohol to have fun
and to socialize with friends and engage in new relations (31).
Students were more concerned about short-term consequences
of alcohol intake such as passing out or getting sick and
thereby missing out on the fun, than potential long-term health
effects (31). Drinking to intoxication was generally accepted
and friends helped each other if one had had too much
alcohol. Students were concerned about social exclusion of
non-drinking peers and peer pressure to drink. The students
primarily got drunk at pre-parties prior to school events, but
also consumed alcohol at the high school at events where alcohol
was sold.

Members of the student party committees and the
introduction committee were identified as important role
models and influencers on social norms of alcohol use. Further,
these students have a great influence on events and parties
held at schools and whether alcohol plays a dominant role
at these occasions. Members of the student party committees
and the introduction committee were therefore selected as an
intervention delivery group.

Selection of target group for the intervention: First year
students (~16 years-old) were selected as the primary target
group of the intervention, as alcohol consumption often escalates
in the transition from primary school to high school (53, 54). In
the beginning of high school 1st year students (15-16 years) meet
new people, join new peer groups, and attend social events at and

outside school. These experiences contribute to the formation
of perceived norms about high school alcohol consumption.
Further, we expected 1st year students to be less affected by
prior alcohol policies and traditions at school, than 2nd and 3rd
year students.

STEP 2. PROGRAM OUTCOMES AND
OBJECTIVES - LOGIC MODEL OF CHANGE

Selection of the Most Important and

Modifiable Determinants

We identified the most important and modifiable determinants
and developed preliminary intervention components targeting
these taking theoretical behavior change techniques into account.
In the following section we summarize the selected determinants,
performance objectives and outcomes, and describe the tests of
preliminary intervention component ideas.

Based on the literature review and interviews with school
principals and students and the resulting logic model of excessive
drinking, we selected the most important and modifiable
determinants of Danish high school students’ drinking behavior.
This resulted in a focus on the school environment including
policies and norms, students’ social norms and parents
knowledge and attitudes. Despite being important determinants,
community and societal factors such as availability of alcohol
and prices for alcohol outside the high schools were not
targeted in the intervention, as we did not have the power
to modify these factors. For each determinant, performance
objectives and behavioral and environmental outcomes were
specified (Table 1). Based on the behavioral and environmental
outcomes, and behavior change theory, intervention ideas were
suggested. For some performance objectives, the DCS had
already developed materials that targeted determinants to meet
these outcomes. The DCS adapted some of these materials to
fit the high school setting, whereas others had already been
tested feasible at high schools, though the intervention effects
were unknown. Based on feedback from school principals on
limited resources among teachers to facilitate the intervention,
the intervention was designed to be largely implemented by
school management, students and external resources instead
of teachers.

Testing Ideas and Assumptions and
Understanding Possible Implementation

Barriers

To test preliminary intervention ideas and understand
possible barriers for implementation, we interviewed school
principals from five different high schools. We used the
Danish National Youth study 2014 (55) to select potential
early adopters (n = 2), schools that had positive experience
with initiatives to reduce alcohol use, as well as potential
slow adopters (n = 3), schools with particularly high alcohol
intake. We included both city and rural high schools in
different regions of the country to test geographical variations
in barriers.
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TABLE 1 | Determinant, Performance objectives and Behavioral and Environmental outcomes for Danish high school students’ alcohol use.

Determinants for alcohol use

Performance objectives

Behavioral and environmental outcomes

Individual and peer level
Knowledge

Motives
Outcome expectancies

Information about the school alcohol policies

Create opportunity to socialize without drinking.
Make it cool to drink less and uncool to be very
drunk

Make students reflect about their alcohol use and
when it is fun and not fun to drink.

Students are aware of the school alcohol policy and short-term
consequences (social and health related) of excessive alcohol consumption.

Student committees organize events and parties with less focus on drinking.

Students have less positive outcome expectancies of excessive drinking.
Students engage in promoting the ideal of drinking less.

Students are aware of the actual drinking level at their high school.
Students experience to be able to have fun without drinking.

Students are aware that most students accept and respect non-drinking or
less drinking.

Social norms Create awareness of alcohol consumption, peer
pressure, and attitudes toward alcohol, among
peers.

Correct misperceptions of peers’ attitude and
behavior (reduce peer pressure on drinking)

School level

Alcohol is an integrated part of the

high school culture. students and parents.

Create better opportunities for socialization without

alcohol.

Educate student committees on their responsibility

for the social environment

Availability of alcohol
consumed.
Limit alcohol with high alcohol percentage at
school events.

Alcohol marketing
the high school.

Parental level
Parental attitude to child’s alcohol use Make parents aware of their influence on and
responsibility for their children’s drinking.

Dialog on alcohol consumption Encourage and provide parents with skills to

discuss alcohol with their children and promote

responsible drinking.

Create and communicate clear alcohol policies to

Limit the number of events where alcohol may be

Control that heavy drinking is not encouraged within

The high school has a clear alcohol policy and secures that students,
parents and all staff are aware of the policy, and secures that the policy is
enforced.

The high school makes sure that student committees organize events and
parties with less focus on drinking, and that 1st years students do not
experience peer pressure on alcohol when starting high school.

High school introduce a treatment referral strategy for students with
potential problematic alcohol or other substance use.

High schools arrange no more than 5 parties and 1 dinner where alcohol
may be consumed.

High schools never serve alcohol with a percentage above 5% of

pure alcohol.

High schools monitor that local pubs/bar/clubs do not advertise within
school property and that excessive drinking is not encouraged in the
promotion for events at the school.

Parents are aware of their responsibility and influence on their child’s
drinking.

Parents talk to their child about alcohol, are aware of the high school’s
alcohol policy and promote responsible drinking.

Encourage high schools to inform parents about the

school alcohol policy.

Agreements on child’s alcohol
consumption and positive monitoring  alcohol consumption.

Inspire parents to make agreement with children on

Parents and child make agreements on the child’s alcohol use.

School principals were generally positive toward the
intervention ideas and agreed that it was a worthy aim. As
potential barriers school principals identified resource shortages
as they were under pressure from a new educational reform
and budget cuts. Principals were reluctant to spend too
much time and resources on implementing the intervention
as they did not perceive health promotion as their primary
task. School principals therefore demanded a minimum of
school hours allocated to the intervention by students and
teachers and that the intervention could fit into existing
organizational structure. Further, many organizations were
interested in partnering with the high schools about different
(preventive) projects, which were time consuming and not
always perceived as high schools’ a primary mission. Principals
were positive about the idea of a strict alcohol policy, though
they expected resistance from students and teachers. They

sought evidence and arguments to rise the case against potential
opponents. The communication to schools about the project
therefore highlighted that the goals and methods of the project
supported the schools’ goals and practices, such as increasing
students’ well-being, community building, creating a good
learning environment, and exhibiting social responsibility.
As mentioned in step 1, some schools shared policies with
neighboring high schools and were reluctant to change policy if
the neighboring school did not, due to competition distortion.
We tested this potential barrier by contacting principals from
nine different high schools located in both urban and rural
neighborhoods. These interviews showed that this was only
a concern among some high school principals; however most
high school principals were willing to change the alcohol
policy independent of neighbor high schools if they found
it appropriate.
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School environmental School educational Parental

* Meeting
* Website
* Folder

* Pocket movie campaign
* Social norms campaign
* Morning party event

Alcohol policy
Web-based education for students in social-
and introduction committees

Create awareness of the high school alcohol

Create a clear alcohol policy that is enforced
and communicated

Create good opportunity to socialize without
alcohol

Create reflection on own consumption
Correct misperception on peers’ attitudes

and use of alcohol

Engage in promotion of the ideal of drinking
less

Create awareness of short-term consequences.
of excessive consumption

Experience partying without alcohol

Target group

policy

Create awareness of parental influence on
child’s alcohol use

Create ability to communicate own attitude
and discuss alcohol with the child

Train skills to make agreements on the child’s
alcohol use

Aware of alcohol policy

Aware of social acceptance of not drinking

Aware of parents’ attitudes to alcohol

Limited availability of alcohol

Better opportunities to socialize without
alcohol

No promotion of excessive consumption
Reduction in peer pressure on drinking

and drinking less

consumption

Feeling able to have fun without excessive

Reduction in episodes of binge-drinking

Communicate with parents about alcohol
Have agreements with parents on alcohol use

FIGURE 1 | Programme Theory of the ‘High Schools High on life’ programme.

RESULTS

Step 3-4. Program Design and Production:
The ‘High School High on life’ Intervention

Programme

Based on the needs assessment, behavior change techniques
(theoretical methods for change) and feedback from school
principals and students, we settled on the final intervention
program and components (Figure1l). The program theory
builds on the COM-B model (56). The components were
designed to give students new knowledge that would enhance
their capability to change their alcohol use, to create new
opportunities for behavior change by limiting availability of
alcohol in the school environment and to create motivation
to drink less by changing social norms. The DCS was
responsible for the production of all printed and web-based
materials. The DCS already runs a successful health promotion
campaign called ‘High on life’ targeting Danish adolescents
and young adults’ (15-25-year-olds) alcohol use. The materials
developed for the high school intervention build on the visual
identity and creative universe of the campaign but were
adapted to the high school setting. Project managers from
the DCS ensured that the intervention material incorporated
a pedagogical approach tailored to the target group (school
principals, students and parents). All intervention materials
were developed in collaboration with the research team at The
CIR to ensure that environmental and behavioral outcomes
were met.

An overview of the intervention components can be found
in the Template of Intervention Description and Replication
(57) in Table Al. Here we provide a detailed description of
the intervention components, intervention functions (the “broad
categories of means by which an intervention can change
behavior” (22: p. 109) e.g., an intervention component may
perform both persuasive and educational functions), policy
categories which support the delivery of the intervention
functions, behavior change techniques (the active ingredients
which will bring about change), the target group, rationale,
materials, mode of delivery, location, duration, and possible
tailoring. Behavior change techniques were coded based on the
Behavior Change Technique Taxonomy (22). Behavior change
techniques were coded separately by two researchers (VP and
RFK) and cases of discrepancies were discussed until unanimity
was attained. Discrepancies were few, and mainly occurred as a
result of different levels of insight into intervention components
and unclear definitions of Behavior Change Techniques (BCTs).
In the following section we will provide a short description
of the school environmental, school educational, and parental
components of the intervention.

School Environmental Component

The school-environmental intervention component consisted of
environmental and educational strategies designed to restructure
the physical and social school environment which primarily
served the intervention functions restriction, education and
persuasion (22).
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Alcohol Policy

A checklist for high schools’ development of new alcohol policies
(or revision of existing policies) was developed to limit students’
access to alcohol at school, help enforcement, and communicate
clear attitudes about alcohol to the students, parents, and
teachers. The checklist was based on evidence from national
alcohol policies, which have shown effect previously (58, 59).
Further, to ensure feasibility the checklist development was
guided by the previously mentioned mutual alcohol policies
that exist at some collaborating high schools. These policies
were further adapted after interviews with school principals.
The final checklist is presented in Box 1. Most initiatives
are mandatory to implement. A few initiatives are marked
as optional because of expected implementation challenges or
weaker documentation of effect. A local project coordinator at
each school, was asked to revise the school alcohol policy in
cooperation with school principals, based upon the checklist
and to indicate the initiatives they intend to introduce, before
school start August 2019. The project coordinators were asked to
sign and return the adapted checklist to the research group and

BOX 1 | Alcohol policy checklist.

Limited availability (mandatory unless stated otherwise)

Students are not allowed to drink or be affected by alcohol during school
hours

- No alcohol is allowed at introductory events

Introduction trips must be non-alcoholic

Alcohol sold at social school events may maximum contain 5% pure alcohol

Alcohol must be sold at maximum five yearly regular school parties and at
the final graduation dinner

Study trips must be non-alcoholic (optional)

Alcohol must not be sold to students younger than 16 years at the
school (optional)

Security (mandatory)

- The high school management has developed a strategy for referral to
treatment of students they worry may have a substance abuse

- Responsible school staff is always present at social school events where
alcohol is sold

- Professional guards are always present at school parties where alcohol is
sold

- Students are denied entrance to school parties or sent home if they are
visibly drunk. The school can test the blood alcohol concentration and send
students home if its above 0.5

Alternatives (optional)

- Easy access to free water at events

- Access to alcohol-free alternatives (preferably drinks that look similar to
alcoholic beverages sold, e.g. non-alcoholic beer)

- More non-alcoholic school events than events where alcohol is sold

- Café areas at parties where students can enjoy themselves with other
activities than drinking alcohol such as playing games, etc.

- Ensuring sale of snacks/food at school events where alcohol is sold

Communication (mandatory)

- The school alcohol policy is communicated to parents, teachers, and
students

- The school alcohol policy is available on the school website

will be responsible for implementation and enforcement of the
new policy.

Web-based Education for Students in Party- and
Introduction Committees

To provide high school students with better opportunities for
socializing without alcohol, two web-based education programs
for the party and introduction committees were developed.
Both programs were designed to provide skills, inspiration,
guidance, and motivation to student committees to organize
events and parties with less focus on drinking, and emphasize
that 1st years students should not experience peer pressure
to drink alcohol when starting high school. The programs
were also designed to prompt the committee members to
identify as role models for 1st year students. Systematic reviews
and meta-analyses have shown that peer-led interventions
are effective in preventing alcohol use among young people
(60-62). Ideas and comments derived from five focus group
interviews with student committee members guided the design
of the introduction committee educational program and the
social committee educational program. The education programs
consisted of a dilemma-quiz where knowledge of Danish alcohol
culture, peer pressure to drink, and relevant dilemmas are
introduced as well as knowledge of rules and laws related
to alcohol consumption in school settings. The web-based
educational program for the social committee also included an
online facilitated innovation process to guide the student party
committee members to develop fun events/parties where alcohol
is not the focus. Students from one party committee tested
the online innovation workshop. The workshop was perceived
acceptable and feasible.

The rest of the web-based educational materials was tested
and perceived acceptable and feasible in two students’ party
committees and two introduction committees. Materials were
adapted based on the students’ feedback.

School Educational Component

By use of the intervention functions: persuasion and education,
the school-educational intervention component consisted of
three elements designed to make 1st year students reflect on
their alcohol use, correct misperceptions of peers’ attitudes and
behaviors in relation to alcohol use, increase students’ awareness
of the short-term consequences of alcohol (social and health
related), decrease peer pressure to drink, and engage students in
promotion of the ideal of drinking less.

Pocket Movie Workshop

The DCS had already developed and implemented a pocket
movie workshop to high schools. The pocket movie workshop
was a 1-day workshop where students make a short campaign
movie using their smartphones. The workshop was developed
to make students reflect about their alcohol use, and when it is
fun and not fun to drink. The preliminary evaluation showed
positive results in relation to students’ attitudes about alcohol
and this campaign was included as an intervention component.
The pocket movie campaign was designed to change students’
attitudes about alcohol by increasing their awareness of the
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short-term consequences of alcohol (social and health related)
and engage them in promotion of the ideal of drinking less.
Induced compliance approach theory (63) suggests that making
adolescents arguing for a specific attitude such as “Drink less-
experience more” can be effective in changing their attitudes
and possibly also their behavior if it does not already comply
with the induced attitude. Compared to a comparison group,
Natvig and Aare 2014 found a significantly lower increase in
alcohol use among 8th grade students in Norway who competed
class wise in producing the best 3-min alcohol prevention video
aimed at convincing 7th graders not to start drinking (64).
Consistent with the induced compliance approach to attitude
change, involvement in producing the video influenced the 8th
graders’ own attitudes and drinking behavior.

All schools were offered a 1-day workshop for all 1st year
high school students facilitated by the company Lommefilm
A/S. In the workshop Lommefilm A/S demonstrated how to
make movies using their smartphones and inform the students
that consumption of alcohol increases the risk of short-term
consequences such as conflicts, having sex you regret and injuries.
In groups of four, students were encouraged to create a 45s
long prevention campaign movie with the message “Drink less-
experience more.” To give students an incentive to participate,
the best movie at each school was selected to participate in a
national school competition. The winning high school received
an alcohol-free party organized by the DCS.

Social Norms Campaign

The development of campaign materials was guided by the
Social Norms Approach (65-67). Adolescents and young adults
tend to overestimate drug use in their respective peer group
and these incorrect perceptions are predictive of higher rates of
personal drug use (68-70). These misperceptions may concern
both rates of peer alcohol use (descriptive norms) and the
social acceptability of alcohol use (injunctive norms). Previous
interventions based on the social norms approach have been
effective in changing attitudes and knowledge about the norms of
alcohol use, and some have been effective in changing behavior
(65, 69). Posters (digital and in print) were distributed to high
schools to correct misperceptions about the group norm and
thereby decrease the social pressure to drink excessively on
the individual student. The ‘High school High on life’ posters
included descriptive and injunctive norms tailored to each high
school, based on the baseline survey. In a campaign video 3rd
year high school students provided new 1st year students with
advice about starting high school and encourage them to take it
slow and not drink too much. Project managers were asked to
share the video on the high school’s websites, Facebook-pages,
show it to new 1st year high school students in the beginning
of the school year. Further, the video was available at the ‘High
school High on life¢ website. Through identification with 3rd
year students, Ist year students are expected to change their
expectation of how much they need to drink to fit in.

Morning Party Event
The DCS had already developed a morning party event for high
schools. The objective of the morning party is to give students

an experience of parting without drinking that can be transferred
into practice at other parties. Interviews with students in step 1
showed lack of enthusiasm for hosting the event and students
expressed practical challenges in terms of transport to schools
with busses not running early in the morning. Therefore, the
morning party event was voluntary for implementation in the
schools. The project coordinator was responsible for hosting the
event and was offered supported by the DCS in terms of help
with planning, organizing and a budget on 10,000 Danish Krones
(corresponding to ~1,300 EUROs or 1450 USD). Further, the
morning party event could be held at the time of day that suits
the high schools the best.

Parental Component

Based on evidence of parents’ influence on adolescents drinking
(41-43) the parental component was designed to make parents
aware of their influence on and responsibility for their children’s
drinking, encourage and enable them to discuss alcohol with their
children, and to make them aware of the school’s alcohol policy.
The DCS had developed information materials for parents of
primary school children prior to our study. This material was
expanded and adapted for parents of high school students based
on interviews with parents (n = 3).

Information Meeting

In the beginning of the school year, schools were encouraged
to invite all parents to 1st year high school students to a parent
meeting in order to introduce them to the school alcohol policy.
At the meeting the parents were encouraged to support the school
policy and discuss alcohol use with their children.

Information Folder

At the school meeting the parents should receive an information
folder about high school students’ alcohol use and attitudes, and
what they, as parents, can do to prevent heavy drinking among
their children. The information folder also included a link to the
information website (described below).

Information Website

The website included a video of high school students discussing
how they like their parents to make rules about their alcohol
use and support them. Additionally, videos of psychologists
explaining how to discuss alcohol with your child, and games
with facts about adolescents” alcohol use are included.

Step 5. Program Implementation Plan

Based on knowledge gained from the previous steps (capacity
assessment and test of intervention ideas and assumptions), we
developed a plan for implementation of the intervention and
specified tasks and responsibilities of school staff and student
committees as well as strategies to facilitate implementation
of each intervention component (26). Each high school
appointed a local project coordinator to be responsible for
intervention implementation and maintain contact to the
research team. To help ensure implementation each school
principal should also appoint a local school coordinator for
the social committee and the introduction committee from
school staff (school administration or teachers). The students
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committee coordinator’s tasks were to ensure that the student
committees complete the web-based education programs and
help the student introduction and party committee arrange
events (introduction program for new Ist year students/cafés
and parties) with no encouragement or pressure to drink.
The components were designed to be easily implemented in
school settings with minimal resources needed from the school
administration and teachers. Prior to the implementation of
the intervention, researchers visited all intervention schools
to introduce the study rationale, the multiple intervention
components, tasks, and evaluation framework to ensure
the school principals and local coordinators understood all
intervention tasks. All intervention materials was handed
out in print, on a USB-stick for each school, and made
available through dropbox and the project website: www.
cancer.dk/gymnasierfuldafliv. To support the use of materials,
the DCS developed implementation guides for the online
education programs and the alcohol policy checklist. To create
commitment, provide guidance and ownership throughout the
intervention period, schools received newsletters with stories
from intervention schools about local initiatives and press stories
about the project from the media. Researchers monitored and
supported the implementation at each school through frequent
telephone calls, visits, newsletters, and e-mail reminders to
local coordinators.

Step 6. Evaluation Plan

Prior to initiation of the intervention development process, it was
decided that we would test the effectiveness of the resulting high
school-based intervention in a cluster-randomized controlled
trial to obtain the highest level of evidence of the effect of
the intervention (71). The use of a control group increase
the chance that any changes observed at follow-up can be
attributed to the intervention instead of other influences on
students’ binge drinking behavior in the intervention period.
The cluster-design was chosen as we will intervene in the school
environment and to reduce the risk of contamination between
school classes we randomized entire high schools. Parallel to the
process of intervention development (steps 1-5), we developed
detailed plans for effect and process evaluation of the study
including specification of main evaluation questions, concepts
and measures (e.g., primary outcomes, background factors,
prognostic variables, potential effect modifiers, determinants
(potential mediators), unintended side effects, and process
measures) the most suitable data collection methods and tools to
inform the specific concept/measure (quantitative, qualitative or
mixed methods approach) and the most reliable data source for
the specific topic of evaluation (students, school principals, own
observations) taking into account the burden on respondent,
timing of data collection and analysis plans. The randomized
trial was registered prospectively at clinicaltrials.gov (Trial
registration number NCT03906500). The effectiveness of the
intervention and implementation strategies will be evaluated
simultaneously (72). We will monitor how the intervention
components are implemented to be able to explain the working
mechanisms of the intervention and the effect or lack of
effect. The development of the process evaluation study will be

guided by a 6-step protocol for systematic process evaluation
developed by Aarestrup et al. (73) and Grant et al’s (74)
framework for process evaluation of cluster randomized trials
of complex interventions. We will combine qualitative and
quantitative methods to evaluate different aspects of the process
of implementation. Further information about the evaluation
plan, may be found in the study protocol (24).

DISCUSSION

The ‘High schools High on life’ intervention is designed
to provide important insights into effective strategies to
reduce excessive alcohol consumption among adolescents.
The intervention was systematically designed using the
planning steps of the IM protocol (26), the behavior change
wheel (56) and guided by theory, evidence, and empirical
findings. The development process resulted in a multi-
component intervention with the following intervention
elements: a school environmental component targeting school
alcohol policies and norms, student components addressing
students’ social norms around alcohol use and parental
components addressing parent-child communication about
alcohol use.

Not all steps of IM were followed rigidly. However, we found
it very useful as a planning tool in combination with the behavior
change wheel and the behavior change techniques, as it provided
a systematic approach to the development process and as it forced
us to be explicit about our choices throughout the planning
process. According to the IM protocol, the most important
and modifiable determinants should be chosen for intervention
(26). We identified the most important modifiable determinants
within the high school environment for intervention including
environmental and social factors. However, our design may
have some limitations. In the context and capacity assessment
schools were selected based on experience with interventions
related to alcohol. We only interviewed a small number of
school principals and students which may have drawn our
attention to specific challenges and barriers in some contexts
that may not be generalizable to all Danish high schools.
However, in our testing of intervention ideas and components
we chose to include high schools from both city and rural
areas as well as different regions of the country to capture the
heterogeneity of high schools. We interviewed both principals
and students at schools that already had been working with
alcohol prevention interventions and principals and students
at schools that had not, to identify different possible barriers
to the intervention and make our results as representative
as possible.

The school is only one of the arenas of young people’s everyday
life - there are many arenas where young people meet and
engage in heavy drinking that are not targeted by the intervention
which may dilute the potential intervention effects. One specific
drinking occasion is pre-partying before high school parties.
This is often where the largest number of alcoholic drinks is
consumed in connection with high school parties. We were
unable to design feasible components targeting pre-parties, as
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interviews with parents showed that they are seldom present at
pre-parties and generally don’t feel responsible for pre-parties.
Peer groups established in high schools do not cease when
the students leave school at the end of the school day, go on
weekend outings or holidays but continue outside the school
setting. As such, it can be assumed that norms created in
the school setting will be transferred to social settings outside
the school.

We also identified several important, but non-modifiable
determinants of excessive drinking in adolescence e.g., societal
and community factors that effects alcohol availability and
drinking norms, including the low purchasing age (16 years)
for alcohol in Denmark, low enforcement of legal purchasing
age, liberal alcohol norms, and cheap prices for alcohol. These
are all important determinants but were beyond our ability
to change.

In addition to targeting the most important and modifiable
determinants of adolescent and young adults drinking, we
found there is a third important factor to consider when
selecting intervention components: the implications of selection
and recruitment of schools to take part in the study. The
intervention design had to balance intensity of intervention and
easy implementation to recruit schools and ensure components
would be appealing and feasible to implement for intervention
schools. This affected the content of the intervention, for
example a total ban of alcohol at high schools was not
something schools were interested in implementing. Beside the
primary intervention outcome of reduction in binge drinking,
the intervention is also expected to promote inclusion of
students who drink moderately or do not want to drink, and
to promote a positive school culture with social events not
focusing on alcohol. The additional focus on promotion on
more positive outcomes, were found to be more appealing to
school management than the focus of reduction of alcohol
consumption alone. The intervention tried to reflect high schools’
values of educating students to be responsible and knowledgeable
and tried to give schools a way of promoting themselves
as responsible.

The transparency of the developmental process and
theoretical, empirical, and practical/contextual foundation
of the ‘High schools High on lif¢’ intervention (Table Al)
enables future intervention studies to build on our findings
and accumulate knowledge on how to decrease young peoples’
excessive drinking. In combination with the randomized
controlled trial design, the comprehensive mixed methods
process evaluation of our intervention will illustrate the amount
of implementation support needed from the project group to
implement the intervention and possibly affect the number of
binge drinking episodes.

We found the collaboration between research and practice
very fruitful as the DCS had special communication and
pedagogical competences and experience with alcohol
prevention in the target group that supplemented the scientific
competences in the research group. The ‘High schools High
on life intervention was designed to be sustainable and
up scalable to a national recommendation. The DCS owns

the materials and can carry forward implementation on a
national level.

CONCLUSION

The ‘High schools High on life’ intervention was designed
to reduce excessive drinking among high school students. It
was designed systematically inspired by the planning steps
of the IM protocol (26), the behavior change wheel (56)
and was guided by theory, evidence, and empirical findings.
The development process resulted in a multi-component
intervention with the following intervention elements: a school
environmental component targeting school alcohol policies
and norms, student components addressing students’ social
norms around alcohol, and parental components addressing
parent-child communication around alcohol. The transparent
description of all planning steps will enable future alcohol
prevention programs to build on our intervention and evaluation
design and accumulate knowledge to help decrease excessive
drinking among young people worldwide.

DATA AVAILABILITY STATEMENT

The datasets generated and analyzed during the current study
are not publicly available due to sensitivity of the data but are
available from the corresponding author on reasonable request.

ETHICS STATEMENT

In Denmark, behavioral health promotion interventions
are generally not required to notify for ethic approval by
the Scientific Ethics Committees (75). The Scientific Ethics
Committees for the Capital Region of Denmark has declared that
the trial is not subject to notification (jnr. 19021957). The study
is registered at the Research an Innovation Office at University of
Southern Denmark (ref: 10.314) allowing collection of personal
data. When inviting the high schools to participate, school
principals received written information about the study. For all
data collection methods, responders were informed about the
aim of the study, that participation was voluntary, that their
information would be used for research purposes only and would
be treated confidentially. In the written introduction to the
electronic questionnaires, responders were asked to agree that
they have received information about the study and have agreed
to the use of their data for research and consent to participate.
Participants could skip questions they did not wish to answer.
For the qualitative data collection consent to participate was
verbal. According to Danish law children can give consent based
on their maturity and children of the aged of 13 years and above
can give consent for use of their personal data.

AUTHOR CONTRIBUTIONS

MG and JT had the original idea for the study and applied
for funding. VP wrote the first draft of the manuscript with

Frontiers in Public Health | www.frontiersin.org

10

September 2020 | Volume 8 | Article 435


https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Pisinger et al.

‘High schools High on life’

SH’s assistance. VP and SH coordinated the development of
the intervention design with RK providing advice on the
use of IM and BCTs. LP and PD led the production of
intervention materials. VP and SH conduced the interviews
with students and high school staff. VP and RK coded the
intervention components according to intervention function,
policy categories, and BCTs. LT, JT, MG, and RK advised the
intervention design. All authors read, revised, and approved the
final manuscript.

REFERENCES

10.

11.

12.

13.

14.

15.

. Andersen A, Due P, Holstein BE,

. Kraus L, Guttormsson U, Leifman H, Arpa S, Molinaro S. ESPAD Report 2015:

Results From the European School Survey Project on Alcohol and Other Drugs.
Luxembourg: Publications Office of the European Union (2016).

. Bendtsen P, Mikkelsen S, Tolstrup J. Ungdomsprofilen 2014 Sundhedsadfcerd,

Helbred og Trivsel Blandt Elever pa Ungdomsuddannelser [The Danish
National Youth Study 2014. Health Behavior, Health and Wellbeing Among
Secondary Educations Students]. (2015).

. Rehm J, Mathers C, Popova S, Thavorncharoensap M, Teerawattananon

Y, Patra J. Global burden of disease and injury and economic cost
attributable to alcohol use and alcohol-use disorders. Lancet. (2009) 373:2223~
33. doi: 10.1016/S0140-6736(09)60746-7

Iversen L. Tracking drinking
behaviour from age 15-19 years. Addiction. (2003) 98:1505-

11. doi: 10.1046/j.1360-0443.2003.00496.x

. Eliasen M, Kjer SK, Munk C, Nygird M, Sparén P, Tryggvadottir L,

et al. The relationship between age at drinking onset and subsequent
binge drinking among women. Euro ] Pub Health. (2009) 19:378-
82. doi: 10.1093/eurpub/ckp023

. Jefferis B, Power C, Manor O. Adolescent drinking level and adult

binge drinking in a national birth cohort. Addiction. (2005) 100:543-
9. doi: 10.1111/j.1360-0443.2005.01034.x

. Pitkdnen T, Lyyra AL, Pulkkinen L. Age of onset of drinking and the use of

alcohol in adulthood: a follow-up study from age 8-42 for females and males.
Addiction. (2005) 100:652-61. doi: 10.1111/j.1360-0443.2005.01053.x

. Hingson RW, Heeren T, Winter MR. Age at drinking onset and

alcohol dependence: age at onset, duration, and severity. Arch
Pediatr Adolesc Med. (2006) 160:739-46. doi: 10.1001/archpedi.160.
7.739

. Foxcroft DR, Tsertsvadze A. Cochrane review: universal school-based

prevention programs for alcohol misuse in young people. Evidence-Based
Child Health. (2012) 7:450-575. doi: 10.1002/ebch.1829

Foxcroft DR, Tsertsvadze A. Universal multi-component prevention
programs for alcohol misuse in young people. Cochrane Library. (2011)
7:CD009307. doi: 10.1002/14651858.CD009307

Das JK, Salam RA, Arshad A, Finkelstein Y, Bhutta ZA. Interventions for
adolescent substance abuse: An overview of systematic reviews. J Adolesc
Health. (2016) 59:561-75. doi: 10.1016/j.jadohealth.2016.06.021

Barnett NP, Read JP. Mandatory alcohol intervention for alcohol-abusing
college students: A systematic review. ] Subst Abuse Treat. (2005) 29:147-
58. doi: 10.1016/j.jsat.2005.05.007

Carey KB, Scott-Sheldon LA, Elliott JC, Garey L, Carey MP. Face-to-
face versus computer-delivered alcohol interventions for college drinkers:
a meta-analytic review, 1998 to 2010. Clin Psychol Rev. (2012) 32:690-
703. doi: 10.1016/j.cpr.2012.08.001

Fachini A, Aliane PP, Martinez EZ, Furtado EF. Efficacy of brief alcohol
screening intervention for college students (BASICS): a meta-analysis of
randomized controlled trials. Subst Abuse Treat Prevent Policy. (2012)
7:1. doi: 10.1186/1747-597X-7-40

Seigers DK, Carey KB. Screening and brief interventions for alcohol use
in college health centers: a review. ] Am College Health. (2010) 59:151-
8. doi: 10.1080/07448481.2010.502199

FUNDING

This research was funded by the Danish Cancer Society.

ACKNOWLEDGMENTS

The High schools High on life project group would like to thank
all high schools, high school students, teachers, and high school
principals who helped designing the intervention.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Bhochhibhoya A, Hayes L, Branscum P, Taylor L. The use of the
internet for prevention of binge drinking among the college population:
a systematic review of evidence. Alcohol Alcoholism. (2015) 50:526-
35. doi: 10.1093/alcalc/agv047

Braitman AL, Lau-Barraco C. Personalized boosters after a computerized
intervention targeting college drinking: a randomized controlled trial. Alcohol
Clin Experi Res. (2018) 42:1735-47. doi: 10.1111/acer.13815

Eliasen M, Rod MH, Flensborg-Madsen T, Petersen JH, Gronbzk M,
Tolstrup JS. The association between blood alcohol content and cheerfulness,
focus distraction, and sluggishness among young adults attending high
school parties. Alcohol Clin Experi Res. (2014) 38:826-33. doi: 10.1111/acer.
12268

Beck S, Reesen S. Festkultur og Rusmidler i Gymnasieskolen. Odense: Dansk
Institut for Gymnasiepaedagogik, Syddansk Universitet (2004).
Vallentin-Holbech L, Rasmussen BM, Stock C. Effects of the social norms
intervention the good life on norm perceptions, binge drinking and alcohol-
related harms: A cluster-randomised controlled trial. Prevent Med Rep. (2018)
12:304-11. doi: 10.1016/j.pmedr.2018.10.019

Vinther-Larsen M, Bendtsen P, Hulvej Jorgensen M, Gronbeek M. Evaluering
af Undervisningsmaterialet Tackling. Copenhagen: Sundhedsstyrelsen (2008).
Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W,
et al. The behavior change technique taxonomy (v1) of 93 hierarchically
clustered techniques: building an international consensus for the
reporting of behavior change interventions. Ann Behav Med. (2013)
46:81-95. doi: 10.1007/s12160-013-9486-6

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M. Developing
and evaluating complex interventions: the new medical research council
guidance. BMJ. (2008) 337:a1655. doi: 10.1136/bmj.a1655

Pisinger VSC, Hoffmann S, Rosing JA, Grenbazk M, Tolstrup JS, Thygesen
L, et al. Study protocol for a cluster randomised controlled trial testing the
effectiveness of the ‘High schools High on life’ intervention on reducing
excessive drinking in Danish high schools. BMJ Open. (2020) 10:e038857.
doi: 10.1136/bmjopen-2020-038857

Dahlgren G, Whitehead M. Policies and Strategies to Promote Social Equity in
Health. Stockholm: Institute for future studies (1991).

Eldredge LKB, Markham CM, Ruiter RA, Kok G, Fernandez ME, Parcel GS.
Planning Health Promotion Programs: An Intervention Mapping Approach.
San Francisco, CA: John Wiley & Sons (2016).

Faggiano E, Vigna-Taglianti F, Burkhart G, Bohrn K, Cuomo L, Gregori D,
et al. The effectiveness of a school-based substance abuse prevention program:
18-month follow-up of the EU-Dap cluster randomized controlled trial. Drug
Alcohol Depen. (2010) 108:56-64. doi: 10.1016/j.drugalcdep.2009.11.018
Bartholomew LK, Mullen PD. Five roles for using theory and evidence in the
design and testing of behavior change interventions. ] Pub Health Dentistr.
(2011) 71:520-33. doi: 10.1111/j.1752-7325.2011.00223.x

Pisinger VS, Bendtsen P, Rod MH, Tolstrup JS. School factors and student
drinking in high schools: a cross-sectional study of school policies and party
regulation. BMC Pub Health. (2020) 20:1-9. doi: 10.1186/s12889-020-8317-5
Balvig F, Holmberg L, Sorensen A-S. Ringstedforsoget. Livsstil og forebyggelse i
lokalsamfundet. Djof/Jurist-og @konomforbundet (2005).

Frederiksen NJS, Bakke SL, Dalum P. “No alcohol, no party”: an explorative
study of young Danish moderate drinkers. Scand J Soc Med. (2012). 40:585-
90. doi: 10.1177/1403494812458988

Frontiers in Public Health | www.frontiersin.org

September 2020 | Volume 8 | Article 435


https://doi.org/10.1016/S0140-6736(09)60746-7
https://doi.org/10.1046/j.1360-0443.2003.00496.x
https://doi.org/10.1093/eurpub/ckp023
https://doi.org/10.1111/j.1360-0443.2005.01034.x
https://doi.org/10.1111/j.1360-0443.2005.01053.x
https://doi.org/10.1001/archpedi.160.7.739
https://doi.org/10.1002/ebch.1829
https://doi.org/10.1002/14651858.CD009307
https://doi.org/10.1016/j.jadohealth.2016.06.021
https://doi.org/10.1016/j.jsat.2005.05.007
https://doi.org/10.1016/j.cpr.2012.08.001
https://doi.org/10.1186/1747-597X-7-40
https://doi.org/10.1080/07448481.2010.502199
https://doi.org/10.1093/alcalc/agv047
https://doi.org/10.1111/acer.13815
https://doi.org/10.1111/acer.12268
https://doi.org/10.1016/j.pmedr.2018.10.019
https://doi.org/10.1007/s12160-013-9486-6
https://doi.org/10.1136/bmj.a1655
https://doi.org/10.1136/bmjopen-2020-038857
https://doi.org/10.1016/j.drugalcdep.2009.11.018
https://doi.org/10.1111/j.1752-7325.2011.00223.x
https://doi.org/10.1186/s12889-020-8317-5
https://doi.org/10.1177/1403494812458988
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Pisinger et al.

‘High schools High on life’

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Bramming M, Moller SP, Pisinger V, Christensen Al, Tolstrup JS. Alkohol
Blandt Gymnasie- og Erhvervsskoleelever Alkoholvaner, Alkoholkultur og
Trivsel Rapporten er Udarbejdet af Statens Institut for Folkesundhed for
Sundhedsstyrelsen. Copenhagen (2018).

Demant J, Jarvinen M. Constructing maturity through alcohol experience—
Focus group interviews with teenagers. Add Res Theory. (2006) 14:589-
602. doi: 10.1080/16066350600691683

Steinberg L. A social neuroscience perspective on adolescent risk-taking. Dev
Rev. (2008) 28:78-106. doi: 10.1016/j.dr.2007.08.002

Kuntsche E, Kuntsche S, Thrul J, Gmel G. Binge drinking: health impact,
prevalence, correlates and interventions. Psychol Health Place. (2017) 32:976-
1017. doi: 10.1080/08870446.2017.1325889

Colder CR, Scalco M, Trucco EM, Read JP, Lengua L], Wieczorek WE, et al.
Prospective associations of internalizing and externalizing problems and their
co-occurrence with early adolescent substance use. ] Abnormal Child Psychol.
(2013) 41:667-77. doi: 10.1007/s10802-012-9701-0

Pedersen MU, Thomsen KR, Pedersen MM, Hesse M. Mapping risk factors
for substance use: introducing the YouthMap12. Add Behav. (2017) 65:40-
50. doi: 10.1016/j.addbeh.2016.09.005

Moller SP, Pisinger VSC, Christensen Al, Tolstrup J. Socioeconomic position
and alcohol-related harm in Danish adolescents. J Epidemiol Com Health.
(2019) 73:839-45. doi: 10.1136/jech-2018-211634

Perkins H. The Social Norms Approach to Preventing School and College
Age Substance Abuse: A Handbook for Educators, Counselors, and Clinicians.
Jossey-Bass (2003).

Burkal CHDC, Hougaard IB, Fisker L, Nejmann M, Qritsland SK, Frydkjer T,
et al. Mellem Broccoli og Bajere -Forebyggelse Ifolge Danskerne. Taenketanken
Mandag Morgen og Trygfonden (2017).

Ryan SM, Jorm AF, Lubman DI. Parenting factors associated with reduced
adolescent alcohol use: a systematic review of longitudinal studies. Aus
New Zeal ] Psychiatr. (2010) 44:774-83. doi: 10.1080/00048674.2010.
501759

Christensen AS, Behrens CL, Schioth C, Jensen MP. Foreldres Betydning
for Deres Borns Alkoholforbrug- en Systematisk Litteraturgennemgang.
Copenhagen: The Danish Cancer Society (2016).

Jarvinen M, @stergaard J. Governing adolescent drinking. Youth Soc. (2009)
40:377-402. doi: 10.1177/0044118X08318118

Pisinger VS, Holst CA, Bendtsen P, Becker U, Tolstrup JS. Perceived parental
alcohol problems and drinking patterns in youth: a cross-sectional study of
69,030 secondary education students in Denmark. Prev Med. (2017) 105:389-
96. doi: 10.1016/j.ypmed.2017.01.003

Alkohol og Samfund. Gymnasiet Som Party Provider-
Alkoholmarkedsforing pa de Sociale Medier (2016).

Bendtsen P, Damsgaard MT, Tolstrup JS, Ersbell AK, Holstein BE.
Adolescent alcohol use reflects community-level alcohol consumption
irrespective of parental drinking. J Adolesc Health. (2013) 53:368-
73. doi: 10.1016/j.jadohealth.2013.04.021

Babor T, Babor T, Caetano R. Alcohol: No Ordinary Commodity: Research and
Public Policy. Oxford: Oxford University Press (2010).

Anderson P, Chisholm D, Fuhr D. Effectiveness and cost-effectiveness of
policies and programmes to reduce the harm caused by alcohol. Lancet. (2009)
373:2234-46. doi: 10.1016/S0140-6736(09)60744-3

World Health Organization. Global Status Report on Alcohol and Health, 2014.
Geneva: World Health Organization (2014).

Hingson R, White A. New research findings since the 2007. Surgeon general’s
call to action to prevent and reduce underage drinking: a review. J Stud Alcohol
Drugs. (2014) 75:158-69. doi: 10.15288/jsad.2014.75.158

Anderson P, De Bruijn A, Angus K, Gordon R, Hastings G. Impact
of alcohol advertising and media exposure on adolescent alcohol use: a
systematic review of longitudinal studies. Alcohol Alcoholism. (2009) 44:229-
43. doi: 10.1093/alcalc/agn115

Smith LA, Foxcroft DR. The effect of alcohol advertising, marketing
and portrayal on drinking behaviour in young people: systematic
review of prospective cohort studies. BMC Public Health. (2009)
9:51. doi: 10.1186/1471-2458-9-51

Brink A, Sindballe A. Unges Livsstil og Dagligdag 2008. MULD rapport nr.
7.(2008).

Gymnasiers

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Nielsen JC, Serensen NU, Ozmec MN. Ndr det er Sveert at Vere Ung i DK.
Unges Trivsel og Mistrivsel i tal. (2010).

Pisinger V, Mikkelsen SS, Bendtsen P, Egan KK, Tolstrup JS.
The Danish national youth study 2014: study design, population
characteristics and non-response Scand ] Pub  Health.
(2017) 2017:1403494817729283. 10.1177/140349481772
9283

Michie S, van Stralen MM, West R. The behaviour change wheel:
a new method for characterising and designing behaviour change
Implemen Sci. (2011) 6:42. doi: 10.1186/1748-5908-

analysis.
doi:

interventions.
6-42
Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher
D, et al. Better reporting of interventions: template for intervention
description and replication (TIDieR) checklist and guide. BMJ. (2014)
348:¢1687. doi: 10.1136/bmj.g1687

Bendtsen P, Damsgaard MT, Huckle T, Casswell S, Kuntsche E, Arnold
P, et al. Adolescent alcohol use: a reflection of national drinking
patterns and policy? Addiction. (2014) 109:1857-68. doi: 10.1111/add.
12681

Brand DA, Saisana M, Rynn LA, Pennoni F, Lowenfels AB. Comparative
analysis of alcohol control policies in 30 countries. PLoS Med. (2007)
4:e151. doi: 10.1371/journal.pmed.0040151

MacArthur GJ, Harrison S, Caldwell DM, Hickman M, Campbell R. Peer-
led interventions to prevent tobacco, alcohol and/or drug use among young
people aged 11-21 years: a systematic review and meta-analysis. Addiction.
(2016) 111:391-407. doi: 10.1111/add.13224

Tobler NS, Roona MR, Ochshorn P, Marshall DG, Streke AV, Stackpole
KM. School-based adolescent drug prevention programs: 1998 meta-
analysis. ] Primary Prev. (2000) 20:275-336. doi: 10.1023/A:1021314
704811

Cuijpers P.  Peer-led adult-led  school
a  meta-analytic comparison. ] Drug  Edu.
19. doi: 10.2190/LPN9-KBDC-HPVB-JPTM

Devine PG, Tauer JM, Barron KE, Elliot AJ, Vance KM. Moving beyond
attitude change in the study of dissonance-related processes. In: E. Harmon-
Jones, J. Mills, editors. Science conference series. Cognitive dissonance: Progress
on a Pivotal Theory in Social Psychology. American Psychological Association
(1999). p. 297-323.

Natvig H, Aarg LE. Effects of induced compliance on alcohol use: Evaluation

and drug  prevention:

(2002)  32:107-

of a school-based intervention among Norwegian 8th graders. Nordic Psychol.
(2014) 66:2-19. doi: 10.1080/19012276.2014.885763

Moreira MT, Smith LA, Foxcroft D. Social norms interventions to reduce
alcohol misuse in university or college students. Cochrane Database Syst Rev.
(2009) 3:CD006748. doi: 10.1002/14651858.CD006748.pub2

Perkins HW. The emergence and evolution of the social norms approach
to substance abuse prevention. In: The Social Norms Approach to
Preventing School and College Age Substance Abuse: A Handbook for
Educators, Counselors, and Clinicians. San Francisco, CA: Jossey-Bass (2003).
p.3-17.

Berkowitz AD. An overview of the social norms approach.
Changing the Culture of College Drinking: A Socially Situated Health
Communication Campaign. New York, NY: Hampton Press, Inc. (2005).
p. 193-214.

Haines M, Barker G. The NIU experiment: a case study of the social
norms approach. In: HW Perkins, editor. The Social Norms Approach to
Preventing School and College Age Substance Abuse: A Handbook for Educators,
Counselors, Clinicians. San Francisco, CA: Jossey-Bass (2003). p. 21-34.
Stock C, McAlaney J, Pischke C, Vriesacker B, Van Hal G, Akvardar Y, et al.
Student estimations of peer alcohol consumption: links between the social
norms approach and the health promoting university concept. Scand J Public
Health. (2014) 42:52-9. doi: 10.1177/1403494814545107

McAlaney J, McMahon J. Normative beliefs, misperceptions, and heavy
episodic drinking in a British student sample. J Stud Alcohol Drugs. (2007)
68:385-92. doi: 10.15288/jsad.2007.68.385

Schulz KE Altman DG, Moher D. CONSORT 2010 statement: updated
guidelines for reporting parallel group randomised trials. BMC Med. (2010)
8:18. doi: 10.1186/1741-7015-8-18

Frontiers in Public Health | www.frontiersin.org

September 2020 | Volume 8 | Article 435


https://doi.org/10.1080/16066350600691683
https://doi.org/10.1016/j.dr.2007.08.002
https://doi.org/10.1080/08870446.2017.1325889
https://doi.org/10.1007/s10802-012-9701-0
https://doi.org/10.1016/j.addbeh.2016.09.005
https://doi.org/10.1136/jech-2018-211634
https://doi.org/10.1080/00048674.2010.501759
https://doi.org/10.1177/0044118X08318118
https://doi.org/10.1016/j.ypmed.2017.01.003
https://doi.org/10.1016/j.jadohealth.2013.04.021
https://doi.org/10.1016/S0140-6736(09)60744-3
https://doi.org/10.15288/jsad.2014.75.158
https://doi.org/10.1093/alcalc/agn115
https://doi.org/10.1186/1471-2458-9-51
https://doi.org/10.1177/1403494817729283
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1111/add.12681
https://doi.org/10.1371/journal.pmed.0040151
https://doi.org/10.1111/add.13224
https://doi.org/10.1023/A:1021314704811
https://doi.org/10.2190/LPN9-KBDC-HPVB-JPTM
https://doi.org/10.1080/19012276.2014.885763
https://doi.org/10.1002/14651858.CD006748.pub2
https://doi.org/10.1177/1403494814545107
https://doi.org/10.15288/jsad.2007.68.385
https://doi.org/10.1186/1741-7015-8-18
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

Pisinger et al.

‘High schools High on life’

72.

73.

74.

75.

Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-
implementation  hybrid designs: combining of
effectiveness and implementation research to enhance public health
impact. Med Care. (2012) 50:217. doi: 10.1097/MLR.0b013e3182
408812

Aarestrup AK, Jorgensen TS, Due P, Krolner R. A six-step protocol to
systematic process evaluation of multicomponent cluster-randomised health
promoting interventions illustrated by the Boost study. Evalu Prog Plan.
(2014) 46:58-71. doi: 10.1016/j.evalprogplan.2014.05.004

Grant A, Treweek S, Dreischulte T, Foy R, Guthrie B. Process evaluations for
cluster-randomised trials of complex interventions: a proposed framework
for design and reporting. Trials. (2013) 14:15. doi: 10.1186/1745-6
215-14-15

Scientific Ethics Commitees. (2019). Available online at: http://www.nvk.
dk/forsker/naar- du-anmelder/hvilke- projekter-skal-jeg-anmelde  (accessed
August 11, 2020).

elements clinical

Conflict of Interest: The Danish Cancer Society developed intervention materials
for the ‘High schools High on life’ project based on an ongoing campaign. The
Danish Cancer Society will have no influence on the evaluation study design, data
analysis or interpretation of data.

The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Copyright © 2020 Pisinger, Hoffmann, Pdlsson, Dalum, Gronbeek, Tolstrup,
Thygesen and Krolner. This is an open-access article distributed under the terms
of the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Public Health | www.frontiersin.org

13

September 2020 | Volume 8 | Article 435


https://doi.org/10.1097/MLR.0b013e3182408812
https://doi.org/10.1016/j.evalprogplan.2014.05.004
https://doi.org/10.1186/1745-6215-14-15
http://www.nvk.dk/forsker/naar-du-anmelder/hvilke-projekter-skal-jeg-anmelde
http://www.nvk.dk/forsker/naar-du-anmelder/hvilke-projekter-skal-jeg-anmelde
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

vl BI0"UISIOUOL MMM | U}eaH 21land Ul SI8luol-

Geb oy | 8 8WN(oA | 020z Jequierdes

APPENDIX

TABLE A1 | Template for Intervention Description and Replication.

Brief name POLICY CATEGORY BCT Who is the Why? What? Who provided? How? Where? When and How Tailoring?
and Intervention target group? Much?
functions

School Environmental Component

Alcohol policy REGULATION 12.2 Restructuring ~ School To limit An alcohol policy The checklist was  Project coordinators ~ The alcohol policy The policy checklist  Each school can
Restrictions the social management  availability of alcohol,  checklist with developed by receive the checklist, should be enforced must be returned to  decide if they also
Environmental environment communicate a clear mandatory points and DCS' and CIR2.  discuss policy and and communicated  CIR prior to school  want to introduce the
restructuring attitude to alcohol on  recommendations The project enforcement with to parents, personnel start August 2019. optional elements of

12.3 Restructuring the school, and to coordinator will be  relevant personnel, and students Parents and the checklist

COMMUNICATION/ the physical ensure enforcement responsible for the revise alcohol policy students must be
MARKETING environment of policy implementation by including missing informed about the  Other materials:

The checklist was
based on evidence
from national alcohol
policies (58, 59) which
have shown effect
previously

mandatory elements
from the alcohol
policy checklist, and
inform parents,
students and
personnel

policy in the
beginning of the
school year

-An implementation
guide on how to
work with the policy
and improve
enforcement.
-Guidelines for the
development of a
strategy for referral
to treatment of
students that may
have a substance
abuse.

-Guidelines on tasks
and responsibility for
personnel present at
social school events
where alcohol is sold

(Continued)
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TABLE A1 | Continued

Brief name POLICY CATEGORY BCT Who is the Why? What? Who provided? How? When and How Tailoring?
and Intervention target group? Much?
functions
Web-based COMMUNICATION/ 4.1 Instructionson  Students in To make the members Educational material:  The material was  The respective Two lesson (90min)  Students in The students can
Education for MARKETING how to perform the  Party- and aware of peer Quiz with information  developed by DCS coordinator of the Introduction decide which
Students in Party- Education behavior Introduction pressure on alcohol  of legislation on students in Party- and Committees: Once  activities they find
and Introduction  Persuasion Committees and their position as  alcohol promotion, The introduction Introduction before planning the  appealing and
Committees Training 5.3 Information role models, and peer pressure on and party Committees will introduction week how they should
Modelling about social and enable them to alcohol, social committee introduce the be organized.
environmental arrange socially responsibility and coordinators intervention to the Students in Party The coordinator
REGULATION consequences inclusive events with  recognizable should arrange committee and Committees: Once  decides which of the
Environmental no promotion of dilemmas for time and place of  ensure that they in the beginning of  following material
restructuring 6.3 Information excessive drinking discussion the committee(s)  complete the the school year they will involve in the

about others’
approval

12.2 Restructuring
the social
environment

13.1 Identification of
self as role model

Based on evidence of
effectiveness of
peer-led interventions
(60, 61)

Students in Party
Committees further
receive an innovative
guided workshop on
how to plan fun
events and party
activities not focusing
on drinking

to complete the
education, provide
post its, pens and
print materials

web-based education

Lessons learned
should guide the
committees work
throughout the year

education

Materials:
-Dilemma-cards
-Contract of
responsible conduct
and certificate for
being member

of a responsible
student committee
-Power point
template with
information about
the project and the
committee’s task
and responsibilities
-Fact sheet on youth
and alcohol

Students in
Introduction
Committees:
-Catalog of ideas
for social activities
and name-games
-Suggestion for
schedule for
introduction days.
-Letter to new

18t year students-
template, guidance
and example

Students in Party
Committees:
-Templates for party
invitations

(Continued)
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TABLE A1 | Continued

Brief name POLICY CATEGORY BCT Who is the Why? What? Who provided? How? Where? When and How Tailoring?
and Intervention target group? Much?
functions
School Educational Component
Pocket Movie COMMUNICATION/ 5.3 Information 15t year The aim was to make Pocket movie A full day Lommefilm A/S will At the school one One day during the  No
Campaign/ MARKETING about social and students 18t year students campaign competition workshop will be  facilitate a one-day school day first school year
Workshop Education environmental reflect on their alcohol delivered by workshop for all 15t (October —
Persuasion consequences. use when it is fun, Lommefim A/S year students on how December)
and to promote and DCS. to make movies using
5.4 Information drinking less as the their smartphones
about emotional ideal behavior. The high school and knowledge on
consequences should provide one short- and long-term
Based on Induced teacher per class  consequences of
compliance theory to help facilitating  heavy drinking. In
(64) the process groups of 4 students
create a campaign
movie with the
message “Drink less-
experience more”.
The best movie at the
school is selected and
will participate in a
national competition
Social Norms COMMUNICATION/ 5.3 Information 15t year To correct Video campaign DCS created the ~ The materials will be ~ Campaign movie Throughout the year Targeted each
Campaign MARKETING about social and students misinformation of where 3 year video and posters. sent to the school and targeted to new high school
Education environmental (primary) peers’ attitude and students advise 1 distributed on their school students at
Persuasion consequences. behavior in relation to  year students notto  CIR provided the  online platforms intervention schools Other materials:
Modelling alcohol. drink too much. data for the and/or physical on Facebook. -Power point
5.4 Information Posters (digital and posters surroundings template with
about emotional Guided by the Social  print) with data on Posters at the school information about
consequences Norms Approach behavior and attitude Each school the school’s attitude
to alcohol among should make to alcohol and the
6.2 Social students at one’s materials visible in alcohol policy to be
comparison high school physical presented for all
surroundings and students
6.3 Information online platforms
about others’
approval
Morning Party COMMUNICATION/ 8.1 Behavioral 15t year To give students an Morning party event ~ DCS created the ~ DCS will contact the At the school One hour once in the Voluntary element
Event MARKETING rehearsal/practice.  students experience of parting concept of the schools and suggest middle of the school
Training (primary) without drinking that morning party and the schools to host a year
Persuasion 8.2 Behavior can be transferred supported the morning party. DCS
Substitution into practice at other event will support the

8.4 Habit reversal

12.2 Restructuring
the social
environment

parties

planning and
organizing of the
event with 10.000
DKK

(Continued)
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TABLE A1 | Continued

Brief name

POLICY CATEGORY BCT

and Intervention
functions

Who is the
target group?

Why?

What?

Who provided? How? Where?

When and How
Much?

Tailoring?

Parent Component

Information COMMUNICATION/ 4.2 Information Parents of 18t To give parents Power point template DSC developed Face to face At the school Once in the Each school could
Meeting MARKETING about antecedents  year students  information about the — with information about the power point beginning of the modify presentation
Education school policy and the school’s attitude ~ template. school year to reflect the school
inform them of their ~ to alcohol and the policy.
responsibility in alcohol policy The school
relation to e.g. management will Other materials:
preparties organize the -Power point for the
meeting and parent meeting
present the alcohol
policy
Information COMMUNICATION/ 4.1 Instructions on  Parents of 1t To make parents Information folder DCS Information folder At the parent In the beginning of ~ No.
Folder MARKETING how to perform the  year students  aware of their handed out to parents meeting at the the first school year
Education behavior. responsibility and at the high school school
Persuasion influence on their
4.2 Information child’s drinking and
about antecedent encourage them to
talk to their child
6.3 Information about alcohol and
about others make agreements on
approval their child’s
consumption
Information COMMUNICATION/ 4.1 Instructions on  Parents of 18t Give parents Information website, DCS Website Online Not specified No.
Website MARKETING how to perform the  year students  information on alcohol including quiz, games
Education behavior. consumption among  with skill training on High school makes
Persuasion adolescents, their deciding rules, movies parents aware of

4.2 Information
about antecedents

5.1 Information
about health
consequences

5.3 Information
about social and
environmental
consequences

6.3 Information
about others
approval

impact on their child’s
consumption and
negative
consequences of
alcohol consumption.
Provide the parents
skills to discuss
alcohol their child

with psychologist
giving advises on
dialog and
agreements on
alcohol with children,
movie with students
talking about
acceptance of
parental involvement
in their alcohol use,
and written
information

the website, and
the information
folder refers to the
website

'DSC = The Danish Cancer Society; °CIR = The Centre of Intervention Research, National Institute of Public Health, Southern Denmark University.
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