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Drinking is closely intertwined with social life among many adolescents, 
particularly in Europe. Group-based interventions, such as group-based 
motivational interviewing (group MI), have shown the capacity to prevent and 
reduce hazardous drinking and related problems among adolescents, but few 
examinations have been conducted in a European high school setting. This study 
examines the preliminary outcomes of a pilot group MI intervention among 
Danish adolescents. High school students (ages 15–18  years) were randomly 
allocated to two 1-h group MI sessions delivered in a school setting (N  =  65) or 
an assessment only control condition (N  =  67). Data were collected in August and 
November 2020 using online self-administrated questionnaires regarding the 
acceptability of the intervention and past month alcohol use. The pilot group MI 
intervention showed high feasibility and acceptability in this setting and with this 
age group. Group MI adolescents significantly reduced peak drinks per drinking 
day compared to assessment only adolescents (−2.7 drinks, p  <  0.05). Results are 
discussed in relation to the metrics being evaluated during COVID-19 lockdown, 
including increased social restrictions at follow-up compared to baseline. Group 
MI shows promise for reducing hazardous alcohol use among Danish adolescents. 
In addition, the findings indicate the importance of building on and extending this 
work in future larger, better-powered randomized controlled trials.
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1 Introduction

European adolescents have some of the highest drinking rates throughout the globe 
across quantity and frequency with the highest drinking rates observed in Denmark, Austria, 
Germany, Hungary, and the Netherlands (1, 2). Especially in Denmark, the prevalence of 
heavy drinking is high with 41% of boys and 40% of girls reporting past month intoxication 
compared to an average of 13% among all of the adolescents from 35 European countries 
participating in the European School Survey Project on Alcohol and Other Drugs (ESPAD) 
(1). Like in most other countries, for Danish adolescents, alcohol is closely linked to social 
life and not perceived by themselves as hazardous (3, 4). Further, heavy drinking has 
documented serious short-term consequences for adolescents including fighting, injuries, 
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unprotected sex, and unwanted attention on social media, and is 
linked to long-term harm in adulthood (5–7). These consequences 
have been shown to interfere with their positive life trajectory, 
rendering it much more difficult. Thus, reducing adolescent drinking, 
particularly hazardous drinking, i.e., use that increases the risk or 
likelihood of negative consequences (e.g., the experience of physical, 
mental and/or social consequences) (8), is a critical avenue to protect 
and facilitate adolescent growth and neurodevelopment (4).

An important avenue to prevent adolescents from hazardous 
alcohol use and risk of related negative consequences is via brief, 
evidence-based programs that can be implemented in settings where 
they are already at, such as high schools (9, 10).

Systematic reviews and meta-analyses, to date, highlight that 
motivational interviewing (MI) is one of the empirical interventions with 
the strongest support for reducing alcohol use among adolescents (10, 11). 
MI is a therapeutic approach, which is characterized by being open, 
strength-based, affirming, non-judgmental, and empathic, with a goal of 
exploring and resolving ambivalence around the problem behavior (such 
as hazardous drinking) to support the individual’s intrinsic motivation for 
behavior change (12). In terms of brief MI (1–2 session), specifically, 
studies largely conducted within North America show support for group-
based MI (group MI) in terms of adolescent alcohol reduction (13, 14). 
Previous studies have shown that it is essential that the group leaders 
facilitate change talk (change talk is defined as any self-expressed speech 
that is an argument for change), roll with individuals’ resistance, support 
self-efficacy, convey accurate empathy, and facilitate awareness of potential 
discrepancy between individuals’ current behaviors and short and long-
term goals, all in a group setting (12). In terms of fit, treatment studies, 
predominantly conducted with adults in Europe, reflect that group MI 
aligns well with European cultures. This alignment is observed in its 
ability to respect the target culture and effectively decrease adult alcohol 
use (15–17). Specifically, the open, strength-based, affirming, 
non-judgmental, and empathic approach within MI (12) has shown 
acceptability and feasibility when conducted with Danish adults (15, 18).

Despite promising findings from treatment studies in Europe and 
from prevention studies with adolescents in North America, the 
degree to which brief group MI is effective as a prevention program 
aimed specifically at young individuals in a European country such as 
Denmark, is currently unknown. This is critical to assess, given that 
European adolescents have some of the highest drinking rates 
throughout the globe (1, 2).

In this pilot study, we aimed to examine initial outcomes of group 
MI with Danish high school students (15–18 years). We hypothesized 
that the group MI would be feasible to implement in a school setting 
and adolescents would show participation and acceptability. Further, 
we hypothesized that compared to an assessment only condition, 
adolescents would decrease past month hazardous alcohol use 
(measured as peak drink per drinking event) and alcohol-related 
problems (measured with Rutgers Alcohol Problem Index).

2 Methods

2.1 Design and procedure

The study is a randomized pilot with two conditions: group MI 
and assessment only. First-year students at a Danish high school were 
invited to participate. The school principal helped distribute the 

written participant information to adolescents and their parents. 
Adolescents and their parents were informed about the procedure and 
content of the study and that data were collected for research purposes. 
The participant information also detailed the participants’ rights 
including that participation was voluntary, and that they had the right 
to terminate their participation at any point in time. Participants were 
further informed that their data would be treated in concordance with 
the current Danish legislation.

The Central Danish Regional Ethical Committee on Health 
Research Ethics assessed the study and did not consider the study to 
qualify as a “health research study”, as defined by the Danish 
Committee Law § 2. In accordance with the Danish Consolidation Act 
on Research Ethics Review of Health Research Projects, Consolidation 
Act number 1083 of 15 September 2017 section 14 (1) the Regional 
Committee found that the study did not require ethical approval from 
the Regional Ethical Committees in Denmark (casefile: 1–10–72-148-
19). Hence, requirement of ethical approval was waived by the Central 
Denmark Region Committees on Health Research Ethics.

According to Danish legislation (The Committee Law, the Danish 
General Data Protection Regulation, and the Danish Data Protection 
Act), individuals aged 15 or above, can provide independent informed 
consent for study participation provided that the study only collects 
information by, e.g., interview or survey, does not involve human 
biological matter and that participants are not subjected to any 
interventions involving medicinal products. The current study was 
approved by and registered at the Danish Data Protection Agency. The 
study was conducted in accordance with the local legislation and 
institutional requirements. Further, the ethical standards of the 
Helsinki declaration were followed, and adolescents completed 
informed consent prior to participation.

Online surveys were conducted in class during school hours in 
line with the school administration’s request. The first online survey 
contained information on the study and a request for informed 
consent that needed to be  read before entering the survey. Once 
consented, six school classes were randomized (1:1) to receive 
assessment only or group MI in two 1-h sessions. Specifically, 
interested, consented adolescents were invited from the class during 
school hours to a separate room with a research team member who 
conducted the group MI. Written informed consent was obtained 
from adolescents randomized to receive group MI prior to the first 
session. Adolescents in assessment only completed parallel measures 
at the same time points but received no intervention.

Data were collected in August and November 2020. To measure 
preliminary intervention effects all participating adolescents 
completed online surveys 3 weeks before the intervention (baseline) 
and 2-months post-intervention (follow-up). Among group MI 
adolescents (only) measures on feasibility were collected 3 weeks post-
intervention and audio recordings of MI sessions were used to 
evaluate MI fidelity (19, 20).

2.2 Study sample

All first-year students at one Danish high school were invited to 
participate (N = 152 students); N = 3 eligible students chose not to 
participate in the study. In terms of retention, we had complete follow-up 
data from N = 132 students (87%) (see Figure 1). Eight students (5%) did 
not complete the follow-up survey, and nine students (6%) were excluded 
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from the analyses based on respondent identification codes that could not 
be  located at both baseline and follow-up survey. No significant 
differences were found in attrition rates for demographics and past 
30 days alcohol use at baseline. The sample was 55.3% female and mean 
age was 16.75 (SD ±0.63) years (see Table 1).

2.3 The group MI prevention intervention

The manualized group MI consisted of two 1-h sessions aimed at 
reducing hazardous drinking and its related risk of negative 
consequences (21) and was based on group MI interventions developed 
for adolescents in North America by the fourth author (22). It was 
adapted to Danish adolescents based on focus group interviews with 
26 students (57,7% female, age 16–18 years) at a high school in the 
same region. Based on data from the focus groups, the main adaptions 
integrated into the Danish manual for group MI included, but were not 
limited to; more emphasis on questions regarding “gains from not 

drinking,” paying more attention to the fact many youth consider use 
of alcohol as normal at social events and that plays an important role 
for most, and higher priority (extra time) to the task including value 
cards (21). Research team members delivered the intervention as group 
leaders. Adolescents were divided into single-sex groups with 5–7 
participants and one group leader facilitating the sessions.

Main themes covered in the first group MI session:

 - Tell your story: allowing youth to talk and reflect on their 
experiences with alcohol (why do they drink? why do they refrain 
from drinking?).

 - Gains from not drinking: allowing youth to explore and reflect 
on potential benefits for themselves and others.

 - Social norms: providing youth with feedback on alcohol use and 
social norms among first-year students at their school based on 
the data from the baseline-survey (e.g., “6 out of 10 think it is 
uncool to get very drunk”), allowing youth to explore and reflect 
on their own use compared to peer norms.

FIGURE 1

Participant flow through the trial - Danish high school students, 2020.
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Main themes covered in the second group MI session:

 - Personal values: allowing youth to explore and reflect on what is 
most important for them now, using and sorting ‘value-cards’ 
describing 50 different personal values.

 - Linking values with behavior: allowing youth to explore and reflect 
on potential agreement or discrepancy between their personal 
values and their behavior, including drinking/not drinking.

 - Planning/choices regarding alcohol: allowing youth to reflect on 
how they would like the next party/social gathering in the class/
school to be like in terms of alcohol.

2.4 Measurements

2.4.1 Feasibility

2.4.1.1 Participation
Group leaders registered number of students attending the two 

group MI sessions.

2.4.1.2 Acceptability
Participating students indicated how well they liked the group MI 

and whether they would recommend a fellow student to participate 
on a 5-point Likert scale from low to high. Further, using open-ended 
questions the students were asked: “To make the project better, 

we would like to know what you think about the group sessions; (1) 
What did you like?, and (2) What could be improved?.” Finally, the 
students were asked which elements or issues in the group sessions left 
the biggest impression on them.

2.4.1.3 Fidelity
Similar to a previous study by D’Amico et  al. (23), trained 

independent coders1 evaluated MI fidelity using the Motivational 
Interviewing Treatment Integrity manual version 4.2.1 (MITI 4) (19, 
20) based on randomly selected 20-min segments of audio-recorded 
MI sessions (from 11 out of 26 sessions). Scores measured relational, 
technical, percentage of complex reflections of all reflections, ratio of 
reflection to question. Additionally, the independent coders assessed 
the group leaders’ adherence to the group MI manual.

2.4.2 Outcomes

2.4.2.1 Past month alcohol use 
Past month alcohol use was calculated using Timeline Follow back 

(TLFB) (24). TLFB is a retrospective tool for assessing substance use 
quantity and frequency patterns using a blank calendar format in 
which participants can get an overview of dates, weekends, and unique 

1 https://app-kodningslab.cloud.sdu.dk/

TABLE 1 Characteristics of the study population at baseline – Danish high school students, 2020.

Group MI
N  =  65

Assessment only
N  =  67

p-value

Gender, % (N)

 Male 40.00 (26) 44.78 (30) 0.740b

  Female 56.92 (37) 53.73 (36)

  Other/prefer not to answer 3.08 (2) 1.49 (1)

Religion, % (N)

  Christianity (e.g., Catholic, Protestant) 58.46 (38) 59.70 (40) 0.326b

  Islam 13.85 (9) 13.43 (9)

  No religion 12.31 (8) 11.94 (8)

  Atheism 7.69 (5) 5.97 (4)

  Other/prefer not to answer 7.69 (5) 8.96 (6)

Age, mean (SD) 16.75 (0.65) 16.75 (0.61) 0.932a

Number of drinking days, past 30 days (TLFB), mean (SD) 4.74 (3.91) 4.64 (5.05) 0.899a

Drinks per drinking day, past 30 days (TLFB), mean (SD) 4.00 (3.12) 3.99 (3.16) 0.985a

Peak drinks per drinking day, past 30 day (TLFB), mean (SD) 8.35 (5.38) 8.74 (5.32) 0.676a

Alcohol-related problems (RAPI, score 0–23), mean (SD) 1.98 (2.57) 1.98 (2.27) 0.499a

Satisfaction with group MI, % (N)

  Neutral/ Dissatisfied/Very dissatisfied 19.30 (11)

  Satisfied/Very satisfied 80.70 (46)

Recommend group MI to fellow students, % (N)

  Neutral/Not recommending 21.05 (12)

  Recommending/Highly recommending 78.95 (45)

at-test; bChi2 -test. N: number of students; SD: Standard deviation; TLFB: Timeline Followback.
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events (e.g., semester start and holidays) over a particular period, e.g., 
30 days. It is the gold-standard in self-reported substance use and the 
online version has similar psychometrics to the in-person TLFB (25, 
26). Students were instructed to enter the number of drinks they had 
day-by-day through the past 30 days. This yielded three past month 
drinking outcomes: number of drinking days, average drinks per 
drinking day, and peak drinks per drinking day (representing 
hazardous drinking).

2.4.2.2 Alcohol-related problems
Alcohol-related problems were measured using Rutgers Alcohol 

Problem Index (RAPI) among students reporting alcohol use in the 
past 30 days (27). The index evaluates alcohol problems and consists 
of 23 items, e.g., “not able to do your homework or study for a test” 
and “had a fight, argument or bad feeling with a family member.” Each 
item has response options indicating whether students did or did not 
experience the specific problem within the past 30 days. All items were 
summed into a sum score (range 0–23, Cronbach’s alpha = 0.90).

2.4.3 Demographics
Students reported date of birth and age was calculated as years 

based on the entries in the baseline survey. Further, students reported 
gender (Male, Female and Other/Prefer not to answer), and religious 
orientation (Christianity (e.g., Catholic, Protestant), Islam, Not 
religious, Atheist and Other/Do not know).

2.5 Statistical analyses

Analyses were performed using STATA 16.1. Baseline 
differences between conditions were tested using Pearson’s 
Chi-square (Chi2) test for frequencies and t-test for mean-
comparison. Adolescents nested within classes varied from 20 to 
26 students and did not significantly differ between conditions 
(Pearson Chi2 (2) = 0.711, p = 0.701). Interclass correlation 
coefficients were all <0.05, indicating that responses from 
adolescents in the same school class (nest) were not similar. For 
the three drinking outcomes the skewness and kurtosis test failed 
to reject the null hypothesis (p > 0.05). To evaluate intervention 
effect on the outcome measures; number of drinking days, drinks 
per drinking day and peak drinks per drinking day (i.e., 
hazardous drinking), unadjusted and multilevel mixed-effects 
linear regression models were fitted. For the outcome measure 
alcohol-related problems (RAPI23) unadjusted and multilevel 
negative binomial regression models were used to investigate the 
effects of the intervention. In all models the follow-up values 
were included as dependent variable, the baseline score as a 
predictor, and the intervention condition as an indicator 
predictor. Multilevel models also included demographic factors 
(age, gender, and religious orientation), and class (nesting 
variable) was included as random effect.

A sample size of 50 has been recommended for pilot trials to 
establish protocol feasibility and obtain reliable variance estimates 
of primary outcomes for interventions believed to produce a 
medium effect (28). The current study sample including 132 
students will be  used to assess the practical meaning of the 
findings, carefully using the confidence intervals (CI) to interpret 
the estimates (29).

3 Results

3.1 Feasibility

In total 80% of group MI adolescents participated in both sessions. 
Non-attendance was due to the onset of the pandemic (COVID-19 
symptoms or related isolation). In total N = 74 students were invited 
to participate in the group MI; N = 57 (77%) responded to the survey 
regarding acceptability with 81% satisfied/very satisfied and 79% 
recommending/highly recommending the group MI to a fellow 
student (see Table 1). MITI scores for group MI leaders were rated as 
fair across all scores, and all group leaders had high (>85%) adherence 
to the group MI manual.

From the open-ended questions, we found that students in general 
were happy about; the safe environment provided in the small groups 
where all had the opportunity to express their opinions, the 
non-judgmental “atmosphere,” and having time for reflection on 
drinking and what it entails. E.g., one student wrote: “I think it was 
nice to have an open conversation in a small group about it, as it is not 
something you really talk about otherwise. I also liked that everyone in 
the group got to say something and be heard.”

Some students suggested that the MI sessions might be improved 
if they had less pre-arranged themes/agendas and more to time to talk 
about other forms for substance use or issues that they found 
interesting. A few students struggled to feel at ease opening up to their 
new classmates and actively participate in the discussions during the 
MI sessions.

The students also elaborated on issues that left the biggest 
impression on them. Several students wrote that the MI sessions 
helped them realize that the majority of students do not think that 
drinking alcohol is needed in order to be accepted by the social group. 
One student realized “that there are many who respect that you do not 
have to drink alcohol at parties” and another student mentioned that 
“I have started to reflect more on how much alcohol I drink and why.” 
Additionally, the group MI made them aware of the physical and 
social impact alcohol has on both the individual, social relations as 
well as relatives and friends. Several students mentioned a “side-effect” 
of the MI sessions namely that the sessions made it easier to get to 
know their new classmates’ opinions and behaviors better.

3.2 Drinking outcomes

All surveys were deployed during the pandemic and with 
increased social restrictions at follow-up compared to baseline (e.g., 
the assembly ban was reduced from 250 to 10). At follow-up all three 
drinking measures were significantly reduced in both conditions. In 
addition, group MI adolescents showed further significant gains in the 
domain of peak drinks per drinking day (see Table 2).

4 Discussion

The study aimed to assess group MI as a prevention 
intervention with Danish adolescents (15–18 years) in a school 
setting. Findings reflect feasibility in terms of implementation in 
a Danish school setting, even in the midst of a pandemic, and 
show promise for reducing hazardous drinking among adolescents. 
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Specifically, the group MI and related assessments were delivered 
during the pandemic. However, even in this context, the group MI 
and surveys were successfully integrated into the school day, with 
high participation and acceptability by students and 
administrators. Moreover, the open-ended questions showed that 
students enjoyed participating in the MI sessions. They found the 
topics discussed appealing and made them reflect about their own 
drinking habits. This is consistent with previous studies which 
have suggested that high appeal of the elements in prevention 
interventions could increase students’ attention to the intervention 
content and messages and in turn help them to comprehend and 
reflect on the key elements in the MI sessions (30, 31).

Given that alcohol use is highly integrated into adolescents’ social 
activities, it is not a surprise that we found significant reductions in 
drinking and related consequences in both conditions at follow-up, 
where COVID-19 restrictions had been increased (compared to 
baseline) and hence adolescents were largely in pandemic-related 
isolation. Considering the strong link between social life/events and 
alcohol use among adolescents in this region of the world, the 
COVID-19 restrictions enforced at follow-up (e.g., the assembly ban 
was constricted from 250 persons in August to 10 persons in November 
(32)) very likely were related to the decreased alcohol use, as observed 
in other European studies during this period where governments 
enforced restrictions due to the COVID-19 (33–35). Studies have 
shown that the pandemic caused a general concern in the population 
and that the related consequences of the pandemic contributed to 
increased alcohol use among adults (36). However, adolescents did not 
increase their use and in a study of 352 first-year students from three 
high schools in Denmark, we found a marked decrease across similar 
measures of past month alcohol use and related negative consequences 
from August 2020 to November 2020 (35).

Notably, group MI adolescents showed significantly greater 
reductions in peak drinks per drinking day compared to the 
assessment only condition. This indicates that this group MI 
intervention has the potential for reducing hazardous alcohol use. 
Hazardous alcohol use increases the risk of negative consequences 
including the experience of physical, mental and/or social 
consequences. The fact that we did not see larger reductions in 
negative consequences (RAPI) may be  related to the short 

timeframe of the follow-up or the increased COVID-19 
restrictions at follow-up that restricted social life in both groups. 
Overall, the results are consistent with previous studies, in North 
America and other parts of the globe, that reflect that group MI 
alcohol prevention programs can reduce adolescent substance use 
(13, 14). In the study by D’Amico and colleagues (14) they found 
that group MI reduced alcohol use and related consequences, and 
created a more satisfying experience for North American teens, 
compared to a usual care condition.

Some challenges across prevention programs include stigma 
surrounding treatment-seeking in this age group (37). 
Additionally, hazardous drinking is closely interwoven into 
family and social culture in many European countries (2, 37), and 
many adolescents do not see heavy drinking as a behavior that 
may lead to harm (3–5). These issues may seem benign but feed 
into one of the most pressing public health concerns; that 
adolescents will make risky choices while intoxicated resulting in 
very serious consequences (e.g., head injury via traffic accident; 
a victim of serious sexual assault or rape; making a foolish 
mistake that costs them life or limb). Additionally, delivering the 
intervention to all students in a class (as opposed to singling out 
students with hazardous or at-risk use) might avoid the 
stigmatization of adolescents who are engaging in hazardous 
drinking, and it offers maximal reach for the range of adolescent 
drinking, from adolescents contemplating initiating drinking to 
adolescents increasing their drinking, to adolescents engaged in 
hazardous use. Furthermore, previous studies have shown that 
integrating MI interventions into adolescents’ existing 
environment (e.g., during the school day), is a highly effective 
way to bolster participation (28, 38). Further, studies have proven 
that interventions conducted in a group setting are highly 
relevant for this age group. This is likely due to the developmental 
significance of incorporating peer communities within the 
intervention (13, 38).

In summary, if we are to prevent adolescents from entering 
into hazardous alcohol use and related consequences, we must 
find brief, effective interventions that can be implemented where 
the adolescents already are (e.g., schools), and that do not require 
the adolescents to have a high perception of harm. Interventions 

TABLE 2 Preliminary Outcomes at 2-month follow-up – Danish high school students, 2020.

2-months follow up Unadjusted model Adjusted model

Drinking 
outcomes

Group MI
Mean (SD)

Assessment 
only

Mean (SD)

Coef. 95% CI p-value Coef. 95% CI p-value ICCc

Number of drinking days, 

past 30 days (TLFB)a
2.40 (2.77) 2.42 (3.49) −0.07 −0.82; 0.69 0.353 −0.02 −0.75; 0.72 0.406 0.003

Drinks per drinking day, 

past 30 days (TLFB)a
3.13 (3.07) 3.72 (4.32) −0.60 −1.67; 0.48 0.266 −0.58 −1.61; 0.45 0.266 <0.001

Peak drinks per drinking 

day, past 30 days (TLFB)a
5.93 (3.88) 8.09 (7.94) −2.69 −5.12; −0.26 0.030 −2.70 −5.06; −0.33 0.026 <0.001

Alcohol-related problems 

(RAPI, score 0–23)b
1.30 (2.52) 1.11 (2.22) 0.36 −0.37; 1.09 0.331 0.14 −0.55; 0.84 0.685 na

Unadjusted models include baseline values. Adjusted models include baseline values, age, gender and religion, and school class is included as random effect.  
aEstimates based on linear regression models with corresponding 95% confidence interval (CI) and p-value.
bEstimates based on negative binomial regression models with corresponding 95% CI and p-value.
cResidual intraclass correlation between classes. na: analysis not applicable. Significant effect estimates are shown in bold.
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with a socio-ecological approach that emphasize the structural 
context while incorporating the individual, social (parents and 
peers), and psychological influences might hold the most promise 
for adolescents at-risk, or transitioning-into-risk (4, 39–41). 
Hence, future studies should examine how group MI may intersect 
with structural interventions (e.g., targeting school alcohol 
policies). Findings indicate the importance of building on and 
extending this work in larger, better-powered studies in a true 
randomized controlled trial with an active comparison condition 
post-pandemic, including longer-term follow-up.

Some limitations of this study should be noted. Data were obtained 
from self-administered questionnaires and therefore over-and 
underreporting cannot be  ruled out. However, the online survey 
allowed adolescents to answer sensitive questions in an anonymous 
manner (42). Only one follow-up survey restricts the results to short-
term effects. Nevertheless, the 2-month follow-up survey made it 
possible to measure feasibility and initial effects without major 
disruptions to the school curriculum. The strength of our design is that 
many factors (at the school) were kept constant, however, we cannot 
rule out potential ‘spillover effects’ between the two conditions. Lastly, 
the fact that the study was conducted during the COVID-19 pandemic 
limits generalizability of the findings. At the same time, the finding that 
group MI impacted our measure of hazardous drinking (compared to 
assessment only), despite the fact that Danish adolescents generally 
decreased drinking in this period because of increased restrictions (at 
follow-up) that limited social life, could also be interpreted as providing 
additional support to group MI.

5 Conclusion

Group MI is highly feasible as a prevention intervention and 
shows promise for reducing hazardous drinking among Danish 
adolescents in high school, particularly in the domain of peak drinks 
per drinking day.
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