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Preface

PREFACE

This publication-based cumulative dissertation includes two previously published
papers and on manuscript in preparation for submission.

The first publication ,,The Role of Empathy in Alcohol Use of Bullying Perpetrators and
Victims: Lower Personal Empathic Distress Makes Male Perpetrators of Bullying More
Vulnerable to Alcohol Use” (section 2.1 of the dissertation), of which I am the sole first author,
was published in the Infernational Journal of Environmental Research and Public Health
(impact factor: none since April 2023, previously 4.614) in July 2023. For this original research,
I contributed 90% of the conceptual design, 100% each of literature research and data analysis,
95% if the interpretation of results, and 90% each of drafting and revising the manuscript. [ was
not involved in ethics approval and data collection for this study. The data used in this study
was acquired as part of a large longitudinal cohort study. The data are complex and multimodal,
which required an in-depth data quality control and review process, which I have conducted to
prepare the data for analyses in relation to the research question. All calculations, tables and
research results in the publication are my own work.

The second publication ,,Jugendliches Alkoholkonsumverhalten wéhrend der COVID-
19-Pandemie und die Bedeutung von Achtsamkeit™ (section 2.3 of the dissertation, English
title: ,,Adolescence Alcohol Use Behaviours During the COVID-19 Pandemic and the Role of
Mindfulness™), of which I am the sole first author, was published in the journal SUCHT (impact
factor: 1.8) in December 2021. For this original research, I contributed 75% of the conceptual
design, 60% of literature research and 50% of the ethical application. In addition, I was
responsible for 90% of the data collection, 90% of the data analysis, 90% of the interpretation
of the results, and 70% of the drafting of the manuscript, and was involved in revising the
manuscript with 90%.

The manuscript of the original research paper ,,The Association Between Emotion
Regulation and Alcohol Use in Adolescence Is Moderated by Interoception and Affective
Empathy” (section 2.2 of the dissertation), of which I am the sole first author, is in preparation
for submission to the journal Addictive Behaviors (impact factor 4.591). I contributed 80% to
the conceptual design, 100% to the literature research, 90% to the data collection, 100% each
to the data analysis and interpretation of results, and 90% to the drafting of the manuscript. |
was not involved in the ethics application for the study. Detailed information on my

participation in the respective publications can also be found in the attached form.



Darstellung der Eigenleistung der Doktorandin/des Doktoranden

bei kumulativen Dissertationen

Name der Doktorandin/des Doktoranden Maren Prignitz

Titel der Dissertation

The Relation Between Risk Factors for Adolescent Alcohol Use in the Context of Problem
Behavior Theory

Betreut durch Prof. Dr. Herta Flor

O Ich méchte eine kumulative Dissertation einreichen und bitte den Promotionsausschuss zu priifen, ob
die vorgeschlagenen Publikationen quantitativ und qualitativ ausreichen, um die Anforderungen an eine
kumulative Dissertation zu erfullen.

& Der Promotionsausschuss hat zuvor geprift, ob meine Publikationen fur eine kumulative Dissertation
geeignet sind, und dies ist eine abschlieRende Ubersicht tiber die in meiner kumulativen Dissertation
enthaltenen Publikationen.

1. Liste der peer-reviewed Publikationen, die in die kumulative Dissertation aufgenommen werden.
Geben Sie fiir jede Publikation eine vollstindige Liste der Autoren, den Titel, die Zeitschrift, den
Impact Factor der Zeitschrift an und ob das Manuskript zur Veréffentlichung angenommen wurde,
sich nach der Begutachtung in Uberarbeitung befindet oder eingereicht wurde und zur
Begutachtung ansteht. Geteilte Erstautorenschaften sollten deutlich angegeben werden. Bitte
geben Sie auch an, ob es sich bei der Publikation um einen Original-Forschungsbericht, einen
Review oder eine andere Art von Artikel handelt.

The Role of Empathy in Alcohol Use of Bullying Perpetrators and Victims: Lower....
Publikation 1 (Si€he Anlage 1)

Jugendliches Alkoholkonsumverhalten wahrend der COVID-19-Pandemie und die

B Ach keit (Siehe Anl 1
Publikation 2 edeutung von Achtsamkeit (Siehe Anlage 1)

Manuskript in Vorbereitung: The Association Between Emotion Regulation and

o Alcohol Use in Adolescence Is Moderated by ... (siehe Anlage 1)
Publikation 3




2. Zusammenfassung des Beitrags der Doktorandin/des Doktoranden zu der in jedem Manuskript
berichteten Arbeit

Arbeitsschritte Publikation 1 Publikation 2 Publikation 3
Konzeption (%) 90 75 80
Literaturrecherche (%) 100 60 100
Ethikantrag (%) 0 50 0
Tierversuchsantrag (%) nicht anwendbar | nicht anwendbar | nicht anwendbar
Datenerhebung (%) 0 90 90
Datenauswertung (%) 100 90 100
Ergebnisinterpretation (%) 95 90 100
Verfassen des Manuskripttextes (%) 90 70 90
Revision (%) 90 90 nicht anwendbar
Geben Sie an, welche Abbildungen/

Tabellen aus Ihrer Doktorarbeit entstanden alle alle alle

sind.

Geben Sie im Einzelnen an, welche ; . .
Daten/Zahlen/Tabellen auf Forschungser- siehe Anlage 1 keine keine
gebnissen von anderen beruhen.

3. Die Mindestanzahl der Publikationen, die fiir eine publikationsbasierte kumulative Dissertation
erforderlich sind, ist in den "Ausfiihrungsbestimmungen zu publikationsbasierten Dissertationen"
festgelegt. Im Falle einer gemeinsamen Erstautorenschaft oder einer Letztautorenschaft begriinden
Sie bitte unten, warum die Veroffentlichung einer einzelnen Erstautorenschaft gleichgestellt werden
soll.

Alle Autorenschaften sind alleinige Erstautorenschaften

4. Ich bestitige hiermit, dass dies eine wahrheitsgetreue Darstellung des Beitrags der
Doktorandin/des Doktoranden zu den aufgefiihrten Publikationen ist.

Unterschrift der Doktorandin bzw. des Doktoranden

Unterschrift der Betreuerin bzw. des Betreuers



Preface

Anlage 1

Detaillierte Informationen zu den in der kumulativen Dissertation verwendeten
Publikationen

1. Publikation:

Titel: The Role of Empathy in Alcohol Use of Bullying Perpetrators and Victims: Lower
Personal Empathic Distress Makes Male Perpetrators of Bullying More Vulnerable to Alcohol
use

Autorenliste:

Maren Prignitz, Tobias Banaschewski, Arun L. W. Bokde, Sylvane Desrivi¢res, Antoine Grigis,
Hugh Garavan, Penny Gowland, Andreas Heinz, Jean-Luc Martinot, Marie-Laure Paillére
Martinot, Eric Artiges, Dimitri Papadopoulos Orfanos, Luise Poustka, Sarah Hohmann, Juliane
H. Frohner, Lauren Robinson, Michael N. Smolka, Henrik Walter, Jeanne M. Winterer, Robert
Whelan, Gunter Schumann, Frauke Nees, Herta Flor and on behalf of the IMAGEN Consortium

Zeitschrift: International Journal of Environmental Research and Public Health
Impact-Factor der Zeitschrift: seit April 2023 keinen, zuvor: 4,614
Status des Manuskripts: Veroffentlicht am 03.07.2023

Art des Artikels: Original-Forschungsbericht

Angaben zum Beitrag der Doktorandin am Manuskript: ,, Geben Sie im Einzelnen an, welche
Daten/Zahlen/Tabellen auf Forschungsergebnissen von anderen beruhen*:

Die Daten fiir diese Publikation stammen aus einer groflen, liangsschnittlichen Studie. Es
handelt sich hierbei um komplexe und multimodale Daten, die fiir das Verfassen der Publikation
von mir in einem aufwéndigen Verfahren kontrolliert und aufbereitet wurden, um sie fiir meine
Datenanalysen in Hinblick auf die Fragestellung nutzbar zu machen. Alle
Zahlen/Berechnungen, Tabellen und Forschungsergebnisse der Publikation sind wiederum eine
eigenstindige Leistung meinerseits.

2. Publikation:
Titel: Jugendliches Alkoholkonsumverhalten wéhrend der COVID-19-Pandemie und die
Bedeutung von Achtsamkeit

Autorenliste:
Maren Prignitz, Stella Guldner, Frauke Nees und IMAC-Mind Konsortium

Zeitschrift: SUCHT
Impact-Factor der Zeitschrift: 1,8
Status des Manuskripts: Verotfentlicht am 10.12.2021

Art des Artikels: Original-Forschungsbericht

3. Publikation:
Titel: The Association Between Emotion Regulation and Alcohol Use in Adolescence Is
Moderated by Interoception and Affective Empathy

10



Preface

Autorenliste:
Maren Prignitz, Stella Guldner, Michaela Ruttorff, Frauke Nees and the IMAC-Mind
Consortium

Zeitschrift: geplant ist Einreichung bei ,,Addictive Behaviors™
Impact-Factor: der geplanten Zeitschrift ist 4,591
Status des Manuskript: In Vorbereitung fiir Einreichung

Art des Artikel: Original-Forschungsbericht

11



Introduction

1 INTRODUCTION

“Most of us remember adolescence as a kind of double negative: no longer allowed to be

children, we are not yet capable of being adults.

Julian Barnes (2012)

Every human being goes through developmental stages over the course of their life.
Adolescence, as the transitional period between childhood and adulthood, is an especially
important step in a person’s life, with not only physical development but also important social
changes in a comparatively short time span.

At this crucial stage of development, adolescents are not only confronted with these
biological and social changes but also have to cope with the resulting developmental tasks in
order to integrate themselves into society. In his psychosocial theory of developmental crises,
Erikson (1973) identified adolescence as an important stage in the developmental process
during which individuals seek to establish an identity that will enable them to successfully
navigate the adult world. Similarly, Havighurst's (1948) theory of developmental tasks suggests
that we face different developmental tasks at different stages of life, which include biological,
sociological and psychological aspects (Oerter & Dreher, 2002). Within this theory,
development is seen as a learning process that prepares individuals to successfully meet the
demands of society through the acquisition of skills and competencies (Oerter & Dreher, 2002).
According to Havighurst (1948), the developmental tasks associated with adolescence include
dealing with the changing body, building relationships with peers of both sexes, gaining
emotional independence from parents, adopting cultural norms and gender roles, considering
one’s professional future, and developing one’s own values and moral concepts (Dreher &
Dreher, 1985).

Given the abundance of change and challenges this phase brings with it, it is easy to
understand what Julian Barnes means when he describes something that most of us have indeed
experienced in one way or another: adolescence as a phase of finding ourselves in an area of
conflict between the old (childhood) and the new (adulthood), muddling our way through it.
This time of conflict can and often will lead to successful development and an integration into
the adult world — but we also find a range of maladaptive behaviors in adolescence, such as

depression, anxiety, substance use, aggressive behavior, drunk driving, unprotected sexual
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intercourse or truancy. In addition, these problem behaviors mostly do not occur in isolation
but often go hand in hand with each other (Weichold & Blumenthal, 2018; Jessor, 1991).

In their Problem Behavior Theory (PBT), Jessor and Jessor (1977) consider behavior
that does not conform to social or legal norms and is usually sanctioned with some form of
(mild) social control as problem behavior or risk behavior (Jessor, 1987). In addition, PBT
describes risk and protective factors that may explain the occurrence of both problem behavior
and health-enhancing behaviors, such as regular exercise and adequate sleep (Jessor, 2014).
Risk factors are those factors that increase the likelihood of problem behavior, whereas
protective factors reduce the likelihood of problem behavior both directly (proximal factors)
and indirectly by mitigating the influence of risk factors (distal factors) (Jessor, 1987, 1991). It
should be emphasized that risk and protective factors are not conceptualized as residing on the
same dimensions of a continuum, but rather as conceptually distinct and orthogonal dimensions
(F. M. Costa et al., 2007).

PBT centers around three main domains of risk and protective factors: “perceived
environment”, “personality” and “behavior”, in all of which there are strong influences at play
by biological requirements and social background and context (Jessor, 1991; Weichold &
Blumenthal, 2018). The interactions and indirect influences between these domains, as well as
the risk and protective factors they contain, all result in a general “psychosocial proneness”,
i.e., the likelihood of problem behavior occurring (Jessor, 1987, 1991).

The basic relations are shown schematically in Figure 1. Not included therein are the
important further modifications and extensions that Jessor (1991) added to his model: first, the
role of changes within domains, such as developmental changes during adolescence (biological
requirements), or social and historical changes in the social context. The second extension is
the dynamic bidirectional influence of problem behaviors and domains, as problem behaviors
are also feeding back unto these domains and reshape their biological, social and psychological

contexts (Jessor, 1991).
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Figure 1

Scheme of Problem Behavior Theory domains of risk and protective factors

Biological/Genetic |* | Social Background
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Note. Figure adapted from Weichold and Blumenthal (2018) and based on Jessor (2016).

With this concept, PBT goes far beyond mere genetic and biological considerations and
includes not only psychological but also social and behavioral characteristics in a
comprehensive representation (Jessor, 1987; Weichold & Blumenthal, 2018). From a
neurobiological perspective, an imbalance in brain development is thought to predict problem
behavior in adolescents (M. Ernst & Fudge, 2009), including substance use and particularly
alcohol use. At the same time, the PBT suggests that adolescent problem behavior can also be
seen as a solution to some of the various developmental tasks arising in this phase (Jessor,
1991). For example, the use of alcohol can be seen as a means to gain peer approval. Therefore,
problem behavior should always be assessed on the basis of a cost-benefit analysis, taking into
account the personal and social functions of the behavior at display, rather than just looking at
the costs (Jessor, 1991).

This PBT perspective suggests that alcohol use, particularly during adolescence, is a
complex behavioral phenomenon, and that it should be considered in relation with other
problem behaviors like bullying (section 1.1.2). Despite extensive research in alcohol use over
the last decades, the range of potential risk factors and their interactions is vast, and not all of
them have been exhaustively studied so far (Marshall, 2014; Nees et al., 2012; Stautz & Cooper,

2013). One example for such an interaction is the following: an inability to regulate emotions
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(section 1.3.3) due to an imbalance in brain maturation (section 1.2), coupled with increased
emotionality in adolescence (section 1.3.2), may lead to an increased risk of alcohol use. This
may be particularly relevant in the social context (section 1.4), which becomes increasingly
important during adolescence as interactions change due to macrosocial influences (section
1.4.2). This thesis therefore examines risk factors of alcohol use, focusing on the “behavior
systems”, which includes emotions and emotion regulation abilities, and links this to the “social
context” and bullying, another problem behavior that often co-occurs with alcohol use.

The current dissertation includes a detailed presentation of the individual risk factors,
followed by a summary of the aim and research question of the thesis. The research part includes
a study of bullying and empathy and their interaction on alcohol use (original paper 1, published
in International Journal of Environmental Research and Public Health, 2023), a study of
interoception, empathy and emotion regulation in relation to alcohol use (original paper 2, in
preparation for submission to Addictive Behaviors) and a third study evaluating the effects of
the COVID-19 pandemic on adolescent alcohol use (original paper 3, published in SUCHT,
2021). Following the presentation of these papers, the thesis concludes with a comprehensive
discussion of findings and limitations in the framework of PBT, and provides implications for

future research.
1.1 Forms of maladaptation and problem behaviors

In the transition from childhood to adulthood, adolescents face a variety of
developmental tasks, the successful completion of which will enable them to integrate into the
adult world. However, the abundance of crises and developmental challenges can also be
accompanied by uncertainty, anxiety and stress (Weichold & Blumenthal, 2018), which are
considered risk factors for the development of problem behavior in terms of PBT. Indeed, it has
been shown that these forms of maladaptation often begin in early adolescence, increase during
this period, and only decrease again in young adulthood (Mabhalik et al., 2013; Weichold &
Blumenthal, 2018). Furthermore, as PBT postulates, problem behaviors appear to occur rarely
in isolation and often arise simultaneously and interdependently (Jessor, 1991). According to
PBT, this is due to common risk factors and the lack of sufficient protective factors that cause
different problem behaviors equally (Jessor, 1991).

Adolescent problem behavior can be divided into internalizing internalizing problem
behavior, which is “characterized by emotional problems being experienced internally”,
(Babicka-Wirkus et al., 2023, p. 2) and externalizing problem behavior, which “involve[s] a

high occurrence of destructive and/or aggressive behaviors directed at others and/or the
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immediate environment” (Babicka-Wirkus et al., 2023, p. 1) and can be classified into eight
syndromes (Achenbach, 1966; Wysocka & Ostafinska-Molik, 2014; Babicka-Wirkus et al.,
2023). For example, anxiety and depression as internalizing behaviors belong to the third
syndrome of “anxious-depressed” behavior; in contrast bullying as a form of externalizing
behavior belongs to the eighth syndrome “aggressive behavior” (Wysocka & Ostafinska-Molik,
2014; Babicka-Wirkus et al., 2023). As can be seen from these examples, the syndrome
definitions not only include behavior but also symptoms of mental disorders such as depression
or anxiety. These disorders may themselves begin in adolescence and can emerge from problem
behavior during this phase, sometimes burdening individuals over a lifetime. For example,
research has already shown that excessive alcohol use during adolescence can lead to alcohol
addiction (McCambridge et al., 2011), and depression can develop from negative moods
(Schubert et al., 2017). Following this taxonomy, two externalizing problem behaviors, alcohol

use and bullying, are examined in more detail in the following sections.

1.1.1 Alcohol use

In addition to internalizing behavior at the core of mental health problems such as
depression and anxiety, externalizing problem behaviors appear to play a significant role in
adolescence. Substance use, and especially alcohol use, seem to be particularly prevalent in
adolescence (see Figure 2) and can therefore be considered a significant problem behavior in

terms of PBT.
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Figure 2

Prevalence rates of mental health problems in adolescents aged 11-17 years in Germany
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Note. The figure was created on prevalence rates reported by Ravens-Sieberer et al. (2008).
Only heavy alcohol use is shown in the figure, indicating a higher rate of general alcohol use

among adolescents. ADHD = Attention Deficit Hyperactivity Disorder.

Like other problem behaviors, alcohol use often begins in adolescence. The first
exposure to alcohol usually occurs between the ages of 11 and 17 (Zeiher et al., 2018), and
exposure increases throughout adolescence, typically peaking in late adolescence around the
age of 21 and decreasing until the late 20s (Johnston et al., 2003). A comparison of prevalence
rates from 2008 (see Figure 2) with more recent data from 2018 indicate an increase in risky or
heavy alcohol use among adolescents: in 2018 12.1% of alcohol using adolescents show a risky
form of alcohol use and 7% report binge drinking on a regular basis, with sex differences present
at this early stage of alcohol experience (Zeiher et al., 2018). Furthermore, these risky forms of
alcohol use can rapidly become clinically significant (Wittchen et al., 2008), as we find that
34% of patients in alcohol use treatment are under the age of 25 years (EMCDDA, 2011).

Early initiation of alcohol use in adolescence is associated with the development of
alcohol use disorders later in life (McCambridge et al., 2011). In addition, early and heavy
alcohol use may also have negative consequences for the development of the adolescent brain
(Squeglia et al., 2015), which is undergoing critical maturation during this life period (see

section 1.2.1), and other domains of adolescent health (Kuntsche et al., 2005) and life (Diego
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et al., 2003). It is therefore important not only to understand the trajectories of alcohol use
during this period of life, but also to identify the risk factors that influence early alcohol use, in
order to provide early prevention and intervention.

Factors influencing adolescent alcohol use are manifold and often cumulative
(Appleyard et al., 2005), as suggested by PBT. The following sections will therefore focus on

risk factors for the development of alcohol use, which is the central topic of this thesis.

1.1.2 Bullying

In the framework of PBT, bullying is a form of problem behavior that has a negative
impact on others and can therefore be described as externalizing behavior. Bullying often occurs
during adolescence as a form of peer harassment at school (Olweus, 2013), but it can also occur
in private contexts, for example between siblings (Wolke & Skew, 2012). Due to technological
developments, bullying is also conducted through social platforms and electronic devices, in
the new form of so-called cyberbullying (Salmon et al., 2018). Bullying, in its traditional form,
is defined as a repeated negative action towards another person where there is an imbalance of
power between the perpetrator and the victim (Olweus, 2013). It can take different forms. On
the one hand, one can experience direct bullying, such as physical aggression or robbery of
personal belongings (Nansel et al., 2004). On the other hand, actions such as spreading rumors,
name-calling, rejection and isolation are known as indirect or relational forms of bullying
(Nansel et al., 2004; Carbone-Lopez et al., 2010). There also appear to be sex differences in the
experience of bullying (both as victims and perpetrators), with boys typically being more
involved in bullying and more likely to report direct forms of bullying, whereas girls are more
likely to experience indirect forms of bullying (Carbone-Lopez et al., 2010).

The experience of being a victim of bullying mainly poses a risk factor in the “social
context” domain of PBT, but it may also influence how victims perceive their environment and
is therefore an example of how the risk factors within PBT are interdependent. As a result of
this risk factor, a range of problem behaviors can be observed in victims of bullying. These
include internalizing problems such as depression and anxiety (Hong et al., 2014; Kretschmer,
2016), low self-esteem and negative self-concept (Tharp-Taylor et al., 2009; Olweus, 2013),
feelings of isolation and hopelessness (Carvalho et al., 2017), and also social, academic (Nansel
et al., 2004; Hong et al., 2014) and health problems (Nansel et al., 2004). Furthermore, victims
of bullying report more psychological distress (Thomas et al., 2016) and also show

externalizing behaviors such as increased alcohol use (Topper et al., 2011; Radliff et al., 2012).
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Interestingly, perpetrators, those individuals who actively “create” these challenging
interpersonal situations, also show negative outcomes, providing a good example of how
problem behavior affects risk and protective factors in the central components of PBT. In
addition to poor relationships with classmates, health problems and poor academic and
psychological adjustment (Nansel et al., 2004), perpetrators show externalizing behaviors to a
particularly high degree, such as delinquency (Olweus, 2013), aggression and antisocial
behavior (Solberg & Olweus, 2003). Furthermore, several studies have shown that perpetrators
use more alcohol (Kelly et al., 2015; Vieno et al., 2011). In addition to the effects on risk factors,
this shows a striking parallel between both perpetrators and victims of bullying, in that both
groups show alcohol use as a problem behavior, as described as co-occurrence of problem

behaviors in the PBT.

1.2 Biological requirements and problem behavior: bio-psychological

developmental processes during adolescence

Adolescence is characterized by various changes not only in the social area, but
adolescents are also confronted with many physical changes that need to be evaluated and
integrated. Here, a brief outline of these bio-psychological development will be given, as these
can contribute to problem behaviors, such as alcohol use and its preconditions.

As Jessor (1991) pointed out, physical changes are also a central feature of the
“biological requirements” that can have an impact on the three central domains of PBT, but also
directly on problem behaviors of adolescents (see Figure 1), such as alcohol. These changes
affect not only physical development, but also adolescents’ circadian rhythms and brain
maturation.

In this context, puberty is not only the biological development towards sexual maturity,
but it also marks the beginning of adolescence (Sisk & Foster, 2004; Konrad & Konig, 2018).
The hormonal changes involved not only initiate the development of sexual maturity, but are
also responsible for physical changes (Breehl & Caban, 2023; Konrad & Konig, 2018). Primary
and secondary sexual characteristics develop, accompanied by physical growth that starts with
the extremities and leads to a shift in body proportions (Jenni, 2020; Konrad & Koénig, 2018).

It is also assumed that the circadian rhythms observed in adolescents, particularly the
commonly observed evening delay in falling asleep, are hormonally determined (Lucien et al.,
2021; Konrad & Konig, 2018). Combined with inflexible environmental demands, such as
schooling schedules, this shift often leads to a chronic sleep deprivation, which in turn is

associated with a reduced ability to regulate emotions, as well as an increased reward sensitivity
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and reduced behavioral inhibition (Konrad & Konig, 2018). All of these factors have been found
to be associated with increased alcohol use (Simons et al., 2017; Urosevic¢ et al., 2015; van

Hemel-Ruiter et al., 2015; Peeters et al., 2017).

Brain maturation

Unlike physical development, brain maturation is not primarily limited to puberty but is
an ongoing process adolescence (Gogtay et al., 2004; Konrad & Konig, 2018). Maturation of
various brain regions proceeds at different rates. M. Ernst et al. (2006) addressed this fact in
their triadic model of motivated behavior, focusing on three neural systems and their underlying
tasks (see Figure 3). These systems are the motivational or reward system, which includes the
neural system around the striatum and is involved in approach motivation; the emotional system
centered around the amygdala mediating for avoidance; and the networks centered on the
prefrontal cortex, which is commonly addressed as the regulatory center, and which balance
approach and avoidance, according to this model, and thus leads to motivated behavior (M.

Ernst, 2014; M. Ernst et al., 2006; M. Ernst et al., 2009).

Figure 3

Triadic model of motivated behavior
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Note. Figure adapted from M. Ernst and Fudge (2009).

However, due to the delayed maturation of the prefrontal cortex, the triadic model
suggests that motivated behavior in adolescents is not mainly controlled and balanced by the
prefrontal cortex; instead, adolescent behavior is primarily characterized by a domination of the

reward system over the avoidance system (M. Ernst et al., 2006), as shown in Figure 3 on the
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right side. This results in highly sensitive responses to social and affective stimuli (Konrad &
Konig, 2018) and it increases the risk to develop problem behaviors such as sensation seeking
and impulsivity (M. Ernst et al., 2009; M. Ernst, 2014). Thus, this imbalance also works in
favor of drug and alcohol use and addiction (Stautz & Cooper, 2013; Adan et al., 2017). It is
not until mid-adolescence that cortical structures, particularly the prefrontal cortex, mature,
leading to increased control over emotional and motivational behavior (Konrad & Konig, 2018).
Brain maturation is therefore also a good example of how “biological requirements” can have

an effect on both the behavioral system and problem behavior, as described in PBT.
1.3 The behavioral system as a condition for problem behavior

According to PBT, the “behavior system” includes both protective and risk factors for
problem behaviors in adolescents. Protective factors include behaviors that are either beneficial
to health, such as regular physical activity, or prosocial and positive activities, such as
involvement in school, in religion (e.g., church attendance), or involvement in other
conventional social groups, such as participation in a club (F. M. Costa et al., 2007). Risk factors
in the area of the “behavior system™ are involvement in other risk behaviors, such as bullying
(see section 1.1.1), the use of illegal drugs, or other behaviors that amount to problem behavior
or that can lead into problem behavior (F. M. Costa et al., 2007; Egondi et al., 2013). This would
also include, for example, hanging out in a bar, which as a behavioral component increases the

risk of the problem behavior of alcohol use.
1.3.1 Subsystem emotion

Beyond the volitional behavior described above, emotions are also included in the PBT
“behavior system™ (Singh, 2022) because of their strong association with behavior. They can
be both motivators and consequences of behavior and also include a behavioral component, the
expression of the felt emotion (Kleinginna & Kleinginna, 1981).

According to Kleinginna and Kleinginna's (1981) working definition, emotions are not
one-dimensional, but consist of four components that play a role at different points in the
process of emotional occurrence. Emotions are associated with an objectively measurable
physiological response of the body that, in combination with the perceived feeling (experience
component), an evaluation of it (cognitive component), and the behavioral component, should
prepare the person for goal-directed, adaptive behavior resulting from the emotion (Kleinginna

& Kleinginna, 1981; Brandstitter et al., 2018a).
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In contrast to general moods, emotions are related to specific objects, situations or
events and can therefore be triggered by a variety of situations and stimuli, such as interactions
with other people, thoughts, activities or the consumption of food or drugs, including alcohol
(Brandstitter et al., 2018a). At the same time, emotions also influence a wide range of factors
such as attentional control, memory, problem-solving and decision-making (Brandstétter et al.,
2018a). They can be functional or dysfunctional in these contexts (e.g., Levine & Pizarro, 2004;
J. S. Lerner et al., 2015; Coombes et al., 2009), and from an evolutionary perspective, they
serve survival-related (Darwin, 1872) and communicative purposes (Scherer & Wallboot,
1990).

In addition to these functions, the question of what an emotion actually is may lead to
an understanding of how emotions function in motivating problem behavior in the sense of the
PBT. Various neurophysiological and psychophysiological approaches address this question.
Most theories assume that each emotion is based on a physiological reaction of the body that
must be perceived (James, 1884; Lange, 1887). In addition, there is an unconscious and rough
evaluation component, which is highly relevant for the development of emotions and which
puts the body in a state of readiness to act (e.g., fight or flight reaction). This happens before
the stimulus even reaches conscious awareness (LeDoux, 1996), where it is processed more
precisely and evaluated against the background of previous experiences and knowledge
(Brandstitter et al., 2018a), and along dimensions such as novelty, intrinsic pleasantness, goal
significance, coping potential and compatibility standards (Scherer, 1984, 1999, 2009). These
unconscious and conscious evaluations are related to different regions of the brain, which are
involved in different stages of the processing of the stimulus (LeDoux, 2001; Brandstitter et
al., 2018d). This also reflects the diversity of cognitive processes in the development of
emotions, which can unfold at different levels of awareness, automaticity and complexity
(Brandstitter et al., 2018d).

Emotions can therefore not only influence our behavior through conscious experience,
but can also motivate different behaviors, such as alcohol use as a problem behavior in the sense
of PBT, through non-conscious processes. This could be particularly relevant during
adolescence, which is characterized by brain changes (see section 1.2) and changes in

emotionality (see section 1.3.2).
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Interoception

Although emotional processing is very complex, one aspect that seems to be important
in the context of alcohol use as a problem behavior along the PBT framework is the
physiological change (physiological component) and its processing, i.e. awareness (subjective
component) related to an emotion. This is because physiological change not only plays a crucial
role in the perceived intensity of emotions (Schachter & Singer, 1962), but also because
adolescence can be seen as a period of heightened emotional intensity (see section 1.3.2 below),
associated with heightened alcohol use behavior (Lannoy et al., 2021; Linn et al., 2021; Simons
et al., 2017; Wisniewski et al., 2021). Therefore, the perception of physiological changes will
be the main focus of this thesis.

The ability to perceive physiological changes, i.e. signals from within the body, is also
known as interoception (Schandry, 1998). Interoception is not only crucial for maintaining the
well-being and homeostasis of the organism (Vaitl, 1996), but also exerts critical influence on
our emotional experience (Vaitl, 1996; Herbert & Pollatos, 2008; Craig, 2003). Furthermore,
interoception has recently been understood in a psychobiological sense as a process that can
influence our psychological experience and behavior (Roggenhofer, 2017) and can therefore
also be understood as a risk or protective factor for problem behavior in the sense of PBT.

Cameron (2002) divides interoception into a neural representation of visceral signals
and a conscious experience of this activation. In this model, therefore, signals can enter
conscious awareness through interoceptive perception and influence behavior directly or
indirectly. In addition, Vaitl (1996, 2000) categorizes three sources of interoceptive signals,
namely respiratory interoception, i.e. the perception of breathing, gastrointestinal interoception,
1.e. the perception of processes in the gastrointestinal tract, and cardiovascular interoception,
i.e. the perception of the cardiovascular system. In this classification, cardiovascular
interoception seems to be the most intensely researched form of interoception, which may be
related to the complexity of recording physiological data from the other systems (e.g., Garfinkel
etal., 2016; van den Houte et al., 2021; Peralta-Palmezano et al., 2021). Furthermore, Schandry
(2003) describes cardiovascular interoception as a temporally stable but highly individual
phenomenon (i.e., it is highly variable between individuals) that can be considered as a global
indicator of interoception in general, due to its high correlation with other interoceptive systems
(e.g., Harver et al., 1993; Herbert et al., 2012).

However, factors such as age (Cameron, 2001; Khalsa et al., 2009) or body weight
(Montgomery & Jones, 1984) can influence interoceptive accuracy, i.e. the sensitivity with

which interoceptive signals can be perceived and discriminated (Herbert & Pollatos, 2008;
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Garfinkel et al., 2015). In addition to the component of interoceptive accuracy, which has long
been equated with interoception and is measurable objectively, two further components have
been proposed, namely interoceptive sensibility and interoceptive awareness (Garfinkel et al.,
2015), which are schematically presented in Figure 4. Here, interoceptive sensibility (“self-
report and beliefs” in Figure 4) is understood as the evaluation of one’s own ability to perceive
interoceptive signals, and interoceptive awareness (“interoceptive insight” in Figure 4) is
understood as a metacognitive association between accuracy and sensibility (Garfinkel et al.,
2015; Wisniewski et al., 2021). However, the accuracy component in particular still seems to

be highly relevant, due to its function as the basis of the other two mechanisms.

Figure 4

Dimensions of interoception

Attribution of interoceptive sensations
Attention to interoceptive sensations

Interoceptive insight
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Interoceptive accuracy

Preconscious impact of
afferent signals

Strength of afferent signals

Note. The figure was created by Suksasilp and Garfinkel (2022).

Given that adolescence is a period of significant physical change (see section 1.2),
interoceptive accuracy in this context can be challenging as these changing and sometimes new
physical experiences need to be successfully integrated. There are surprisingly few studies that
examine the development of interoception during adolescence, but evidence from childhood
research suggests that interoception improves with age (Li et al., 2017; Murphy et al., 2017)
and is positively associated with health behaviors (Brewer et al., 2021; Murphy et al., 2017).

Interoception, particularly accuracy, also appears to be related to alcohol use in adolescence:
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Adolescents with an alcohol use disorder show increased activation in brain areas associated
with interoception when confronted with aversive internal cues (Berk et al., 2015; Migliorini et
al., 2013). However, whether interoceptive accuracy in the sense of PBT might also be a causal
risk factor for alcohol use has not yet been investigated. In terms of PBT, it is conceivable that,
following the Transactional Model of Stress and Coping (Lazarus & Folkman, 1984), alcohol
is used as an emotion-oriented coping mechanism to deal with increased arousal (Bengel &
Jerusalem, 2009), and this may particularly be the case for adolescents who are characterized

by increased interoceptive accuracy.
1.3.2 Emotional changes during adolescence

In addition to these aspects of emotions, their perceived intensity is also important in
the development of problem behavior such as alcohol use (Lannoy et al., 2021). Adolescence
in particular is considered a period of heightened emotionality. Emotionality refers to inter- and
intra-individual differences in the duration, fluctuation, threshold and dynamics of the intensity
of emotions (Zimmermann et al., 2018). In particular, negative emotions become more
prominent during this period of life, although this should not be mistaken as suggesting a
general and predominant negative mood among adolescents (Zimmermann et al., 2018).

For example, mood swings, i.e. fluctuations of the emotions experienced, are more
common during adolescence (Zimmermann et al., 2018), with sadness being more variable than
anger, fear and happiness (Silk et al., 2003; Maciejewski et al., 2015; Zimmermann et al., 2018).
Moreover, some emotions such as fear and sadness, are experienced more intensely compared
to anger, and female adolescents consistently report higher emotional intensity than males (Silk
et al., 2003; Zimmermann et al., 2018). In addition, emotional triggers change during
adolescence due to the developmental tasks that adolescents face. While children are still
primarily afraid of external threats such as animals, the ‘unknown’ and punishment, after the
transition into adolescence, fear of social judgement (Westenberg et al., 2004; Westenberg et
al., 2007) and an increased experience of shame play a greater role and are experienced more
intensely than in childhood (Zimmermann et al., 2018).

This specific pattern of emotionality in adolescents also seems to be a consequence of
biological changes (see section 1.2, Steinberg et al., 2006). At the same time increased
emotionality, particularly in adolescence, is a risk factor for problem behavior such as alcohol
use and abuse (Lannoy et al., 2021), as better cognitive control of emotional and behavioral
processes is associated with delayed maturation of the prefrontal cortex (Steinberg et al., 2006;

M. Ernst, 2014; Zimmermann et al., 2018, see section 1.2).
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1.3.3 Emotion regulation

Strategies of emotion regulation help us to manage our emotions and keep us
functioning. This may be particularly relevant in adolescence as the period of heightened
emotionality, and thus, successful emotion regulation may function as a protective factor of the
“behavior system” in the sense of PBT, which may mediate the relationship between
adolescent’ emotionality and problem behavior.

Emotion regulation encompasses all processes that influence the development of both
positive and negative emotions and regulate their intensity (Gross, 2002). These regulatory
processes can be both automatic and consciously controlled (Brandstitter et al., 2018c) and
serve intra-individual hedonistic (Brandstétter et al., 2018c) and inter-individual social goals
(Fischer et al., 2004), depending on culture, sex and work-related norms (Brandstétter et al.,
2018c).

Depending on their function, emotion regulation strategies can intervene at different
points in the development of emotions (see Figure 5) and can be divided into antecedent-
focused and response-focused strategies (Gross, 1998, 2007). In addition to situation selection
and modification, antecedent-focused strategies include attentional control and cognitive
reappraisal, all of which aim to select or influence the situation or cognitive evaluation of it, in
order to reduce emerging emotions or even replace them with other emotions (Brandstétter et
al., 2018c). Response-focused strategies, in contrast, aim to reduce the physiological
component of emotions, for example by using alcohol or aim to regulate the subjective
experience of an emotion, either by suppressing thoughts that accompany emotions
(suppression) or by paying increased attention to them (Brandstétter et al., 2018c), also known
as rumination (Nolen-Hoeksema, 2012). In particular, suppression and rumination appear to be
risk factors for problem behavior in the sense of PBT, as they are associated with increased

alcohol use (Norberg et al., 2016; Devynck et al., 2019).
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Figure 5

Schematic presentation of the process model of emotion regulation
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Note. Adapted from Guthrie Yarwood (2022) based on Gross and Thompson (2007)

Emotion regulation in adolescence

Emotion regulation strategies are considered to be a stable construct (Zimmermann et
al., 2018), and the choice of regulation strategies can affect the quality (e.g., in reappraisal) and
intensity (e.g., in suppression) of emotions (Zimmermann & Thompson, 2014). Additionally,
different emotions of different intensities need to be regulated differently (Zimmermann et al.,
2018). This requires a broad repertoire of emotion regulation strategies to enable adaptive
coping with high-emotionality situations.

However, this essential repertoire seems to be reduced in adolescence (Zimmermann &
Iwanski, 2014). Compared to children and adults, adolescents tend to use fewer adaptive
strategies but more dysfunctional strategies such as rumination (Zimmermann et al., 2018).
Rumination in particular appears to be clinically associated with adolescent psychopathology,
particularly substance use (Aldao et al., 2010).

The ability to regulate emotions during adolescence also depends on biological changes
(see section 1.2), with areas of the brain becoming more responsive to social and emotional
stimuli during adolescence, leading to increased sensitivity to rewards and, in the context of
peers, to more impulsive behavior (Paus, 2005; Del Piero et al., 2016; Herd & Kim-Spoon,
2021; A. Powers & Casey, 2015; Chein et al., 2011; Albert et al., 2013). It is therefore not

surprising that difficulties in emotion regulation are considered a risk factor for the development
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of problem behavior such as substance use and addiction in the context of PBT (Nawi et al.,

2021; Estévez et al., 2017; King et al., 2023).
1.4 Social context of problem behavior

In addition to intra-individual aspects and the development of adolescent problem
behavior, which have already been considered in detail, social aspects in the domains ,,social
background and context” and “perceived environment system’ also play a crucial role in the
framework of PBT. Although these two systems are interdependent and go hand in hand, the
social context is an essential requirement for the perceived environment (see Figure 1), and is
therefore the primary subject of this thesis. The social context of problem behavior can be
divided into a microsocial context, i.e. the direct interaction partners of adolescents, and
macrosocial influences from society. In the following section, these two factors are examined

in more detail, in order to derive their influence on adolescent problem behavior.
1.4.1 Microsocial context

As mentioned earlier, adolescents go through many biological as well as social changes.
According to Havighurst (1948), two central developmental tasks are the detachment from
parents and the development of peer relationships. Due to these developmental tasks, parents
and peers play a primary role in development during adolescence and are therefore considered
in more detail here, even though the microsocial system of adolescents also includes other
reference groups and people, such as grandparents and siblings, the school/ work situation, or
co-participants in religious or leisure activities. However, parents and peers are not independent
reference systems, but are interrelated (Bronfenbrenner, 1979), although they will be considered
separately for the sake of clarity. Emotions will also be discussed again in the context of social
influencing factors, as they also play a special role in the social context and in the context of

adolescence, as already described in section 1.3.

Parents

Adolescence is seen as a period of increasing emotional and practical independence
from parents (Walper et al., 2018). This is particularly evident in the fact that adolescents spend
less time with their families than during childhood (Larson et al., 1996). As adolescents’ need
for autonomy increases and they gain more independence, new scopes and responsibilities have
to be negotiated in the context of the family and especially with the parents (Walper, 2008;

Walper et al., 2018). This primarily concerns issues of everyday organization (e.g., tidying up
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the room, helping with the housework) and newly demanded freedoms (e.g., what time the
adolescent has to be home on evenings) (Silbereisen & Schmitt-Rodermund, 1998). However,
contrary to what might be expected, empirical research indicates that there is no increase in
conflict between parents and adolescents (Laursen et al., 1998). One explanation for this states
that the family system is characterized by mutual support and the satisfaction of needs, and that
any disruption of this system should be avoided (Laursen & Collins, 1994; Silbereisen &
Schmitt-Rodermund, 1998). Furthermore, adolescents still see their parents as important
reference persons in important or difficult life situations, and direct contact with parents, for
example through conversations, also increases during adolescence (Larson et al., 1996;
Silbereisen & Schmitt-Rodermund, 1998).

Additionally, adolescents’ relationships with their parents are understood as a function
of both developmental changes and enduring characteristics (Grotevant & Cooper, 1986).
Therefore, it is assumed that adolescents develop beneficially when increasing autonomy
desires can develop while adolescents remain emotionally attached to their parents (Jiang et al.,
2017; Walper et al., 2018). Studies support this assumption with findings that adolescents
largely describe a harmonious relationship with their parents, which is characterized by a
curvilinear progression on the continuum between closeness and distance in the course of
adolescence (Leven et al., 2015; Koepke & Denissen, 2012; Pinquart & Silbereisen, 2002;
Goede et al., 2009; Walper et al., 2018).

Peers

Peers are a central reference system in adolescence and play a more important role than
parents in some socialization tasks (Vierhaus & Wendt, 2018; Oerter & Dreher, 2002). This is
mainly due to the fact that, unlike the relationship with parents, the relationship with peers is
characterized by symmetry and reciprocity (Oerter & Dreher, 2002; Silbereisen & Schmitt-
Rodermund, 1998; Vierhaus & Wendt, 2018), which is also accompanied by a higher degree of
attention and effort to maintain the relationship (Vierhaus & Wendt, 2018). During adolescence,
the peer group provides a platform for self-expression and the achievement of goals, which may
also be group goals (Oerter & Dreher, 2002; Vierhaus & Wendt, 2018). The peer group thus
facilitates the step towards autonomy and realizes independence and interdependence in equal
proportions (Oerter & Dreher, 2002), as rules and values are developed and modified together
(Juvonen & Cardigan, 2002). In addition, the peer group serves as a foundation for first contact
with the opposite sex, facilitate fist partnership experiences, and provides orientation and

stabilization, emotional security and support (Oerter & Dreher, 2002). Close friendships in
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particular, which are characterized by mutual familiarity and emotional support (Buhrmester,
1990; Selman, 1980), can contribute to identity stabilization through understanding, trust and
reliability (Oerter & Dreher, 2002).

In addition to the developmental tasks already mentioned, the most central issue during
adolescence is probably that of popularity, that is, of being liked and accepted by one’s peers
(Vierhaus & Wendt, 2018). This has a particular impact on adolescents’ self-concept and self-
esteem (LaFontana & Cillessen, 2010; Vierhaus & Wendt, 2018). In general, high popularity is
strongly associated with adaptive behavior and social-emotional competence (Mavroveli et al.,
2007). Controversially, it appears that aggressive behavior among peers seems to increase
during adolescence and is more likely to be accepted by peers (Bukowski et al., 2000).
According to Bowker et al. (2010), this is primarily related to the need to maintain status
(Vierhaus & Wendt, 2018). They showed that it is more difficult for male adolescents to
maintain social status during adolescence, and that aggressive and arrogant peer behaviors are
positively associated with maintaining and gaining status (Bowker et al., 2010; Vierhaus &
Wendt, 2018). However, these behaviors have also been shown to be associated in the long
term with low popularity, membership in deviant groups and low academic achievement or
even dropping out of school (Bowker et al., 2010).

The point of this example is to illustrate that the peer group fulfils many functions for
positive development in adolescence but at the same time peer relation pose risk of negative
development leading towards problem behavior, such as aggressive behavior in the form of
bullying. For example, adolescents who are rejected by their peers are at increased risk of
externalizing (e.g., delinquency and dropping out of school, Kupersmidt & Coie, 1990) and
internalizing problem behaviors (e.g., depression, Platt et al., 2013). However, if an adolescent
is successfully integrated into a peer group that expresses problem behavior, the pressure to
conform, i.e. the social norms that the group requires its members to adhere to in order to
belong, can also be seen as a risk for the development of problem behavior (Faller &
Schowalter, 2019). For example, it can be assumed that certain drinking habits leave little room
for adolescents to opt out without becoming unpopular or, worse, being excluded from the
social group (Faller & Schowalter, 2019). Therefore, as already mentioned in the PBT model,
the social context in the form of the peer group and its beliefs and expectations, referred to as

the “perceived environment system”, can be both a protective and a risk factor.
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Emotions in social context

As mentioned in the previous section, popularity is a central theme of adolescence and
is associated with inter-individual differences in social-emotional competencies (Bukowski et
al., 2011; Meijs et al., 2010), which grow rapidly and in different ways during the transition
from late childhood to adolescence (Vierhaus & Wendt, 2018). As it is precisely these
competencies that can be seen as central to adolescence, this section will focus on emotional
competencies, especially empathy, which is particularly important in a social context.

In general, social skills are those that enable us to be effective in social interactions by
serving long- and short-term developmental needs (Rose-Krasnor, 1997; Klinkhammer et al.,
2022). Within social skills, emotional skills are an essential component that, together with
cognitive skills, values and goals, form the basis for the ability to act in different contexts (Rose-
Krasnor, 1997). Emotional competencies can be divided into eight domains (Saarni, 1999),
whereby in addition to the ability to recognize (see section 1.3.1), express and regulate one’s
own emotions (see section 1.3.3), a central component is empathy, i.e. recognizing and
empathizing with the emotions of others (Saarni, 1999; Salovey & Mayer, 1990).

The understanding of one’s own emotional experiences, their triggers and causes also
serves as a basis for better understanding and empathizing with the emotions of others
(Klinkhammer et al., 2022). At the same time, it allows us to understand that emotional
reactions can be different for different people, depending on their personalities, past experiences
and situational conditions (Klinkhammer et al., 2022). The ability to empathize thus comprises
of two components (see Figure 6), which should be considered in their own right (Weisz &
Cikara, 2021; Stietz et al., 2019). First, the cognitive component enables us to correctly identify
the emotions of others by understanding and comprehending the situation of others through
perspective-taking and forming a theory of mind (Roth et al., 2016). On the other hand, the
affective component allows us to share and experience the emotions of others (Roth et al.,
2016), partly through emotional contagion (Hatfield et al., 1994), which is a rather automatic
and non-conscious process (Preston & Waal, 2002). Thanks to the cognitive component and the
self-other distinction, we are able to recognize that the emotions experienced originate from the
other person (Roth et al., 2016) and thus regulate our emotions accordingly (Preston & Waal,
2002; Roth et al., 2016). Recent neuropsychological research not only confirms that affective
empathy is an automatic process and cognitive empathy rather a conscious, executively
controlled process (Roth et al., 2016). It also shows that we can map the different empathic
processes to neural activity in different areas of the brain (Decety & Moriguchi, 2007), which

are also responsible for processing our own emotions (Roth et al., 2016). Thus, interoception

31



Introduction

(see section 1.3.1) appears to underlie not only our own experienced emotions, but also for the
emotions that arise from observing the emotional states of others (J. Ernst et al., 2013; Grynberg

& Pollatos, 2015).

Figure 6

Visualization of the empathic components and the associated mechanisms
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We discussed in section 1.2 that brain areas involved in affectivity mature earlier than
brain areas involved in conscious control and emotion regulation, which, according to the
neuropsychological model of empathy, are relevant for attenuating the effects of emotional
contagion (Decety & Moriguchi, 2007). Empathy may therefore be seen as a double-edged
sword. On the one hand, it appears to be particularly important in adolescence and helpful in
trust-building, and developing intimate and emotionally supportive friendships by promoting
prosocial and altruistic behavior (e.g., Block-Lerner et al., 2007). On the other hand, it could be
a risk factor for alcohol use according to PBT, especially during adolescence when brain areas
mature at different speeds. This assumption is based on the increased emotionality of
adolescents (section 1.3.2), which is less easily regulated in this phase (section 1.3.3). Thus,
observing people in distress can cause one’s own distress, known as a part of affective empathy
called personal distress (Davis, 1980; Batson, 2011), and increase the desire to reduce this
personal distress (Davis, 1980). In the absence of an adaptive regulatory strategy, this increased
experience of distress may then lead, for example, to the use of alcohol to reduce the distress
experienced. Research on the relationship between empathy and alcohol has primarily shown
deficits in cognitive and affective empathy in alcohol-dependent individuals (Nachane et al.,

2021; Le Berre, 2019). However, whether in the PBT framework, high empathy can also be
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considered a risk factor for the development of alcohol use in adolescence needs to be

investigated.
1.4.2 Macrosocial factors

As discussed in the previous section, adolescents experience many social changes,
including changes in the relationship with their parents and the increasing importance of their
peers. However, these processes cannot be considered in isolation from their wider societal
context (Walper et al., 2018). For example, the period of adolescence has been significantly
extended through an increasingly early onset of puberty over the last generations (Steinberg,
2005), and the economic independence from parents has shifted into early adulthood due to the
extension of education (BMFSFJ, 2017), a phenomenon referred to as “emerging adulthood”
(Arnett, 2015). At the same time, we are witnessing a change in family constellations (e.g.,
more single children due to the decline in birth rates, changes in parental constellations with a
tendency towards more single parents or patchwork families), but also in the guiding principles
of parenting (Walper et al., 2018). In terms of PBT, all these developments represent a “change™
in the social context (Jessor, 1991).

Other macro-social changes within the “social background and context” of the PBT
occur more abruptly and unexpectedly compared to the long-term trends described above. Such
disruptive, temporally limited phases also have a number of long-reaching social consequences.
Throughout history, such stressful societal experiences have been abundant. For example,
global economic crises, such as the Great Depression of the 19030s or the Great Financial Crisis
of 2008, did not only affect one country, but had global aftermaths and negative effects on
people’s mental health (S. Lee et al., 2010; Sargent-Cox et al., 2011; Lindstrom & Giordano,
2016).

Pandemic diseases, such as the outbreak of SARS in 2003, can also be considered global
crises and are accompanied by extreme conditions that lead to an increased stress experience
and a rise in post-traumatic stress disorders and depressive symptoms (Chua et al., 2004; T. M.
C. Lee et al., 2006; Reynolds et al., 2008), factors associated with increased risk potential for
the development of alcohol (ab)use (R. J. Powers & Kutash, 1985; Veenstra et al., 2007; Dixit
& Crum, 2000; Smith & Cottler, 2018).

A more recent macrosocial crisis is the COVID-19 pandemic from 2020 to 2023. The
COVID-19 pandemic involved many public restrictions and changes in social functioning,
accompanied by economic burdens at the community level, changes in social behavior, fear of

infection and uncertainty about the future (Ellis et al., 2020). The results were increased feelings
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of loneliness and isolation (Ellis et al., 2020), an increase in depressive symptoms (Bignardi et
al., 2020) and stress (Twenge & Joiner, 2020; Qiu et al., 2020), to name just some especially
prominent effects in the field of mental health.

At the beginning of the COVID-19 pandemic, it was rather unclear how adolescents
might be affected by the conditions of restriction and the changes in social behavior. There was
great concern that adolescents might experience increased negative emotions and distress, as
they are going through a developmental phase during which social interactions with peers
become more important (see section 1.4.1). This may lead to poor psychological adjustment
and, as considered in the PBT, therefore would increase the risk of problem behaviors like
alcohol use. In fact, research showed that adolescents reacted with heightened stress (Jones et
al., 2021), reported more psychological problems due to the social isolation (Liang et al., 2020)
and more depressive symptoms (Ellis et al., 2020; Loades et al., 2020). These factors are in turn
associated with an increased risk of alcohol (ab)use (Dumas et al., 2020; Pelham et al., 2021),
even in pre-pandemic conditions (Dixit & Crum, 2000; Kuntsche et al., 2005; Canham et al.,
2016). Thus, the COVID-19 pandemic could also function as a risk factor in the “social context
and background” system along the PBT.

1.5 Aims and hypotheses

As shown above, there are various risk factors, as defined by PBT, for the development
of adolescent alcohol use, which can be considered as a problem behavior in the sense of the
PBT framework. These include other problem behaviors, such as bullying, which in the context
of PBT is a risk factor within the same domain of “problem behavior”. However, influences
from the “social background and context”, such as the COVID-19 pandemic as a macrosocial
crisis, can also be seen as a risk factor for the emergence of problem behavior. In the “behavior
system”, emotions such as socially relevant empathy, together with important underlying
factors, such as interoception, may also function as a risk factor of adolescent alcohol use, as
there are difficulties with emotion regulation (e.g., Zimmermann & Iwanski, 2014;
Zimmermann et al., 2018) during this life period.

So far, the risk factors mentioned seem to be mainly investigated in isolation with
respect to their relation to alcohol use, but PBT postulates a reciprocal influence of the different
systems and the inherent risk factors (Jessor, 1991). This raises the question of how the
individual risk factors interact in their influence on adolescent drinking behavior. This thesis

therefore attempts to evaluate the reciprocal relationship of individual risk factors within the
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“social context”, “behavior system” and “problem behavior” in their interaction and their effect

on adolescents’ drinking behavior in three studies (see Figure 7).

Figure 7
Scheme of Problem Behavior Theory adapted for the aim of the current thesis

Social Background

and Context
COVID-19 Pandemic

v

Behavior

System
Empathy
Interoception
Emotion Regulation

A

Problem Behavior of Adolescents
Bullying Alcohol use

Note. The figure is based on Figure 1. The PBT systems of primary interest for this thesis are
highlighted in black. The risk factors for adolescent alcohol use relevant to each study are

integrated and highlighted in color: study 1 = green, study 2 = blue and study 3 = purple.

Study 1 explores the possible relationship between the problem behavior of bullying and the
socially relevant emotion of empathy, and examines the development of alcohol use in relation
to these risk factors over the course of a longitudinal study. The specific hypotheses are as
follows:

1.1 Victims and perpetrators of bullying use more alcohol than noninvolved adolescents

do.

1.2 Affective empathy further increases the association between the bullying role and

alcohol use.
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In Study 2, the aspect of affective empathy is taken up again and examined in relation to

interoception and emotion regulation. Here, the following hypotheses are guiding the analyses:

2.1 Emotion regulation, interoception and affective empathy independently lead to

increased alcohol use.

Considering the sparsity of adaptive emotion regulation strategies in adolescence

(Zimmermann & Iwanski, 2014), it is also hypothesized that

2.2 Interoception and affective empathy independently modulate the association between

emotion regulation and alcohol use.

Study 3 analyzes a recent macro-social crisis in terms of its impact on a risk factor for alcohol
use, namely negative thoughts as part of maladaptive emotion regulation, and the associated
alcohol use. In contrast to most of the existing work in the field of COVID-19 (e.g., Liang et
al., 2020; Ellis et al., 2020), a longitudinal survey on the first wave of the pandemic in Germany

is used in order to better map the development over time. It is assumed that:

3. There is a positive association between the intensity of negative thoughts and

alcohol use among adolescents during the COVID-19 pandemic.

This study uses a sub-sample of the adolescents recruited in Study 2. Study 3 also sheds light
on a possible protective factor in the context of adolescent alcohol use, namely mindfulness.
However, as this thesis focuses primarily on risk factors, mindfulness has not been included in
the considerations so far, but will be discussed as an implication of the findings in the general

discussion.
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2.1 The Role of Empathy in Alcohol Use of Bullying Perpetrators and Victims:

Lower Personal Empathic Distress Makes Male Perpetrators of Bullying
More Vulnerable to Alcohol Use!

Prignitz, M., Banaschewski, T., Bokde, A. L. W., Desriviéres, S., Grigis, A., Garavan, H., Gowland, P., Heinz,
A., Martinot, J.-L., Paillére Martinot, M.-L., Artiges, E., Papadopoulos Orfanos, D., Poustka, L., Hohmann, S.,
Frohner, J. H., Robinson, L., Smolka, M. N., Walter, H., ... Winterer, J. M. (2023). The Role of Empathy in
Alcohol Use of Bullying Perpetrators and Victims: Lower Personal Empathic Distress Makes Male Perpetrators

of Bullying More Vulnerable to Alcohol Use. International Journal of Environmental Research and Public Health,
20(13), 6286. https://doi.org/10.3390/ijerph20136286
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Abstract:

Bullying often results in negative coping in victims, including an increased consumption
of alcohol. Recently, however, an increase in alcohol use has also been reported among
perpetrators of bullying. The factors triggering this pattern are still unclear. We investigated the
role of empathy in the interaction between bullying and alcohol use in an adolescent sample
(IMAGEN) at age 13.97 (£0.53) years (baseline (BL), N = 2165, 50.9% female) and age 16.51
(x 0.61) years (follow-up 1 (FU1), N = 1185, 54.9% female). General empathic distress served
as a significant moderator of alcohol use in perpetrators (F9,493 = 17.978, p <0.01), which was
specific for males and FU1. Male perpetrators, who are generally less sensitive to distress,

might thus be more vulnerable to alcohol abuse.

Keywords: bullying; alcohol; empathy; distress; adolescence
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1. Introduction

Bullying is a major issue in many domains of our social lives. Considering the definition
of bullying from Olweus [1], someone is being bullied when he or she has to suffer over time
from repeated, negative actions towards himself/herself by one or more other people. As a form
of peer harassment at school [2], bullying has its main impact on adolescence and results in
serious and diverse negative outcomes for victims. This includes internalizing problems, such
as depression [3], together with an increase in alcohol use as a potential externalizing coping
strategy [4]. However, studies also report on negative outcomes for perpetrators, mainly
showing externalizing problems such as an increase in aggressive behavior [5,6], and also,
similar to victims, an increase in alcohol use [7,8].

While the increase in alcohol use found in victims of bullying rather confirms
expectations, it is still not clear why perpetrators often respond along those lines. One aspect
that might come into play is emotional reactivity [9]. This develops in adolescence and is an
important aspect of social challenges [10]. In this respect, emotional reactivity might either be
beneficial for or hinder coping with negative events, including events of bullying. If victims’
coping fails due to strong emotional responses, they may develop or regress to alternative
coping strategies such as alcohol use. This has already been shown in response to the experience
of general negative events [11] as well as in response to highly stressful interpersonal situations
[8,12,13].

If we consider the whole bullying process as a socially challenging situation, similar
coping dynamics might also account for perpetrators. Even if perpetrators actively “create” such
situations, those who are highly emotionally responsive might nevertheless also strongly react
to these highly challenging events, similar to victims, and might fail in handling these situations
[8,12,13]. This is in line with results from a meta-analysis by Kowalski et al. [14], who showed
that perpetrators also tend to have higher levels of psychosocial distress and associated negative
outcomes in bullying situations [15]. Moreover, if a perpetrator has higher general levels of
personal empathic distress or empathic concern in intense interpersonal situations [16—18], he
or she may also more strongly perceive any bullying situation as interpersonally challenging
and stressful [12,15]. Thus, aside from emotional reactivity, for perpetrators, more general
aspects of empathic distress or concern might specifically come into play. Empathy can be seen
as a critical facet in regulating our social behavior [19], and indeed, it is defined as the ability
to cognitively and affectively understand and share the emotions of others [20]. In this respect,
general personal empathic distress, as an aspect of affective empathic processing, is supposed

to reflect an individual disposition of a stronger self-focused and aversive emotional response
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when another person is under stress, which also includes the desire to reduce the accompanied
stress in such a situation [16,18]. Thus, higher empathic personal distress can be seen as a
“negative side” of empathic experience, which may be associated with other risk factors of
heightened alcohol use [21]. This also fits with observations that, although perpetrators are
mostly attributed with specific negative behavioral traits such as aggression [5], they still seem
to have positive social skills [22] and are socially integrated into groups [23,24]. It can therefore
be expected that being a perpetrator is more similar to a continuum of characteristics and
influencing factors [25] in a situation-dependent manner rather than an all-or-none
phenomenon, where handling in terms of “coping” with bullying situations might also be
conceivable for perpetrators.

For empathy, it has also been shown that victims of bullying are characterized by
significantly higher empathy compared to noninvolved participants [26]. Fabris et al. [15]
postulate that this association is driven by the continuous experience of victimization, which
may lead to better recognition of signals of other people’s suffering and where personal
empathic distress might then come into play. If such associations exist, this might explain
previous findings of increased alcohol use in both victims and perpetrators of bullying and thus
explain alcohol use as a common medium for both bullying groups. Indeed, the disposition for
empathic distress has been shown to be associated with a higher tendency to initiate negative
coping behaviors, including alcohol use [27,28]. This tendency might even be increased in
females, who usually score higher on measures of empathy than males [29,30]. A higher pattern
of alcohol use among perpetrators and victims might therefore also be sex-specific, assuming
that specifically female perpetrators react with higher alcohol use and that this might be driven
by higher levels of empathy. The former has just been found in a very recent study [31].
Whether and how this is related to facets of empathy has, however, not been investigated.

In the present study, we, therefore, aimed to disentangle the so far under-represented
role of empathy as a potential moderator in the association between bullying and alcohol use,
compare both adolescent victims and perpetrators of bullying, and consider potential sex
differences in a longitudinal dataset, which has so far rarely been used in research on bullying.
We assumed perpetrators and victims would use more alcohol than noninvolved adolescents
and have higher empathic personal distress, resulting in a further increase in this association
(see Figure 1). Additionally, we expected to see differences driven by sex in these associations.
Since internalizing and externalizing problems have been strongly observed in perpetrators and

victims of bullying [12], we controlled for these characteristics.
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Figure 1. Graphical illustration of the hypotheses: 1.) perpetrators and victims are assumed to
consume more alcohol than noninvolved individuals and 2.) higher empathic personal distress

1s assumed to increase this association.

2. Materials and Methods
2.1. Participants

Data for the current work were taken from the IMAGEN project, a longitudinal
European multicenter study, with the aim of identifying genetic and neurobiological risk factors
for developing psychological disorders in an ethnically homogenous but socioeconomically
diverse sample [32]. Participants were assessed from adolescence to early adulthood along
different waves (baseline (BL), follow-up 1 (FU1), follow-up 2, and follow-up 3) in eight cities
in three European countries (the United Kingdom, France, and Germany). In the current work,
we used data from BL and FU1. We only included participants, from whom complete datasets
were available, leaving a total sample of 2165 participants at BL (mean age 13.98 +0.487 years,
50.9% female) and 1185 participants at FU1 (mean age 16.493 + 0.643 years, 54.9% female).
A detailed description of the present sample can be found in Tables 1 and 2. Additionally,

country-specific information on bullying distribution can be found in Supplementary Table S1.

42



Original Contributions — Study 1: Bullying, Empathy and Alcohol Use in Adolescents

Table 1. Sample distribution.

Total Male Female
N (%) N (%) N (%)
BL Participants 2165 1062 (49.1) 1103 (50.9)
Language English 853 (39.4) 431 (40.6) 422 (38.3)
French 261 (12.1) 130 (12.2) 131 (11.9)
German 1050 (48.5) 500 (47.1) 550 (49.9)
Bullying role Perpetrator 106 (4.9) 77 (7.3) 29 (2.6)
Victim 276 (12.7) 115 (10.8) 161 (14.6)
Perp.-Victims 72 (3.3) 55(5.2) 17 (1.5)
Noninvolved 1711 (79.0) 815 (76.7) 896 (81.2)
FU1 Participants 1185 533 (45.0) 650 (54.9)
Bullying role Perpetrator 32(2.7) 17 (3.2) 15(2.3)
Victim 63 (5.3) 16 (3.0) 46 (7.1)
Perp.-Victims 15(1.3) 10 (1.9) 5(0.8)
Noninvolved 1075 (90.7) 490 (91.9) 584 (89.8)
OL Bullying role Perpetrator 8 (25.0)* 5(29.4)* 3 (20.0)*
Victim 28 (44.4)* 9 (56.3)* 19 (41.3)*
Perp.-Victims 3 (20.0)* 2 (20.0)* 1 (20.0)*
Noninvolved 873 (81.3)* 383 (78.3)* 489 (83.7)*

Note. BL = baseline, FU1 = follow-up 1, OL = Overlap bullying cases between BL and FU1, N
= total number of cases, % = percentage of all cases, * = percentage of cases compared to groups
at FUI.

Table 2. Sample description.

Total Male Female Sex Differences
M (SD) M (SD) M (SD) t (df)

BL Age 13.973 (0.532) 13.981 (0.502) 13.964 (0.560) 0.715 (2221)
QxF 1.091 (1.559) 1.074 (1.576) 1.115 (1.548) -0.611 (2177)
SDQ 1 4.490 (2.951) 3.879 (2.817) 5.083 (2.959) —9.766 (2194)***

E 6.156 (3.115) 6.287 (3.255) 6.027 (2.969) 1.953 (2194)

FU1 Age 16.511 (0.611) 16.509 (0.633) 16.514 (0.591) -0.154 (1650)
QxF 2.863 (2.330) 3.166 (2.528) 2.581 (2.088) 5.211 (1695)***
SDQ 1 4.729 (3.149) 3.844 (2.848) 5.562 (3.194) —11.695 (1690)***

E 5.290 (3.089) 5.224 (3.124) 5.355 (3.058) —0.871 (1690)
IRI PT 15.218(3.033) 14.900 (3.142) 15.478 (2.918) —3.319 (1214)***
EC 14.760 (2.367) 14.544 (2.560) 14.931 (2.189) —2.801 (1214)**

PD 13.487(3.128) 12.750(3.082) 14.087 (3.042) =7.58 (1213)***
F 15.113(3.442) 14.504 (3.706) 15.608 (3.124) —5.55 (1216)***
Note. BL = Baseline; FU1 = follow-up 1; Q x F = Alcohol Use Disorder Identification Test

quantity % frequency sub score; SDQ = Strengths and Sifficulties Questionnaire; I = subscale

Internalizing Problems; E = subscale Externalizing Problems; IRI = Interpersonal Reactivity
Index; PT = subscale Perspective Taking; EC = subscale Empathic Concern; PD = subscale
Personal Distress; F = subscale Fantasy; M = mean; SD = standard deviation; ¢ =t value; df =
degrees of freedom; ** p <0.01; *** p <0.001.
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2.2. Procedure

Participants underwent a large test battery, including neuropsychological measures (e.g.,
CANTAB), cognitive tasks (e.g., PALP), functional tasks (e.g., face task, monetary incentive
delay task, stop signal task), structural magnetic resonance imaging tasks (volumetry, diffusion
tensor imaging), and blood sampling for genotyping [32]. They also went through a large
interview and questionnaire battery (e.g., on clinical characterization, personality, alcohol and
drug use, and environmental factors) [32], assessed both at the study centers and online at home
via the Psytools software [33]. For the present work, we selected questionnaire data on alcohol,

empathy, bullying, and internalizing and externalizing problems.

2.3. Psychometric Assessments

Due to the multicenter and multilingual structure of the study, we used measures “based
on three criteria: validation across [the] three languages, validation for use with adolescents,
and suitability for electronic assessment” ([32], p. 1131) in the respective first language of the
participants. Measures that did not meet these criteria were piloted and tested within the
IMAGEN centers [32]. For the current work, we used three already validated questionnaires for
empathy, alcohol use, internalizing/externalizing problems, and one questionnaire for bullying,

which was piloted and tested within the IMAGEN study.

2.3.1. Bullying

To measure bullying, a 12-item self-report questionnaire based on [34] was used at BL
and FU1. Participants had to judge how often certain situations occurred in the past six months.
Six items measure bullying perpetration (four items in peer context) and six items measure
victimization (four items in peer context, see Supplementary Materials). All items were
answered on a 5-point scale from 0 = “None” to 4 = “Several times a week”. Cronbach’s alpha
was acceptable, with o = 0.778 at BL and o = 0.693 at FU1.

For the present work, only bullying regarding peers was of interest. Therefore, we
included the eight items asking for peer context in the categorization process and determined
cutoffs in line with suggestions from Solberg and Olweus [35]: answers to items with “2 or 3
times a month” or more often. Participants were categorized into four bullying roles: pure
perpetrators (responding to at least one perpetrator item), pure victims (responding to at least
one victimization item), perpetrator-victims (responding to at least one perpetrator as well as
one victimization item), and noninvolved students [35]. In our study, we are specifically

interested in the differences between perpetrators and victims. The perpetrator-victim category,
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therefore, does not allow for a clear classification [12], nor does it add critical information, but
rather noise to the data with respect to our research question. Therefore, we did not include this
group in our analyses but decided to apply a three-group design with pure perpetrators, pure

victims, and participants who were noninvolved in bullying as controls (see Table 1).

2.3.2. Empathy

To measure trait empathy, we used the Interpersonal Reactivity Index (IRI by [36]) from
FUI1. The IRI has 28 items, evenly divided into four subscales: Perspective Taking (PT),
Fantasy (F), Empathic Concern (EC), and Personal Distress (PD; see Supplementary Materials),
which reflect cognitive (PT and F) and affective aspects (EC and PD) of empathic processing
[16]. Each item is rated on a 5-point scale from 1 = “does not describe me well” to 5 = “describes
me very well”. The IRI is a well-validated and often-used instrument in empathy research.
Cronbach’s alpha for each subscale was low (PT: a = 0.338, F: a = 0.292, EC: a = 0.115, PD:
o = 0.378), but similar to other studies using the IRI in adolescent samples [37]. The IRI
represents a trait-like disposition that is stable over time [16,38]. Based on previous studies
[12,15,27], we were mainly interested in the subscale of Personal Distress. However, since it
can also be argued that the different subscale-based dimensions interact and personal distress
is not the sole factor in an empathic process, we also included the other subscales in our
analyses. This allows a comparison and weighting of the empathic subfactors.
2.3.3. Alcohol Use

To assess alcohol use, the Alcohol Use Disorder Identification Test (AUDIT by [39])
was used, both at BL and FU1. The AUDIT is a 10-item self-report measure to recognize risky
and harmful alcohol use. Therefore, each item gets a score, and the sum score of all items is
used to judge the alcohol use behavior. The AUDIT is a well-validated measurement and
contains three conceptual axes (consumption pattern, dependency symptoms, and feature of
harmful use) to capture a wide range of alcohol-associated problems. Cronbach’s alpha was
good with a = 0.800 at BL and acceptable with a = 0.732 at FU1.

For alcohol use, we used AUDIT conceptual axis “consume pattern™ as outcome [40].
This sum score of 3 items, also called “Quantity, frequency and hazardous use” (Q x F), reflects
the intensity of drinking behavior, from no drinking (0) to heavy drinking (12).

2.3.4. Internalizing and Externalizing Problems

To control for a potential role of internalizing and externalizing problems in the effect
of bullying roles on alcohol use, we included the Strengths and Difficulties Questionnaire (SDQ
by [41]), which was assessed at BL and FU1. The SDQ includes 25 items, equally divided into
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five subscales (emotional problems, conduct problems, hyperactivity/inattention, peer
relationship problems, and prosocial behavior; see Supplementary Materials). For the present
work, we used the subscales externalizing problems (SDQ Extern, sum of emotional symptoms
and peer relationship problems) and internalizing problems (SDQ Intern, sum of conduct

problems and hyperactivity) pursuant to Goodman et al. [42].

2.4. Data Analysis

Analyses were conducted with SPSS for Windows, Version 25.0 [43], and a significance
level of p < 0.05. Differences in sociodemographic data were explored using T-tests for
independent samples. Based on previous studies, we first tested the main effect of bullying role
(perpetrator vs. victim vs. noninvolved) on alcohol use. For this, we used (1) general linear
models for baseline and follow-up 1 separately to also see the stability of this effect over time,
with bullying role as 3-level and covariate sex as 2-level between-subject factors. In these
models, SDQ Intern and SDQ Extern (for both models) and baseline alcohol use and baseline
bullying role (for the FU1 model) were also entered as covariates. Then, we applied (2) general
linear model for repeated measures, with time points (BL, FU1) as within-subject factors,
bullying role at baseline as 3-level and covariate sex as 2-level between-subject factors, as well
as covariates at baseline SDQ Intern and baseline SDQ Extern to test for effects on alcohol use
as it increases over time. Post hoc tests were performed with univariate general linear model
for baseline bullying role on alcohol use at follow-up 1 with bullying role at follow-up 1, SDQ
Intern and SDQ Extern for baseline and follow-up 1, and sex as covariates, as well as with a
difference score of alcohol use (FU1-BL) as dependent variable. To explore the moderating
role of trait facets of empathy on the association between bullying role and alcohol use, both at
baseline and follow-up 1, the SPSS plugin PROCESS macro version 3.4 [44] was used, and
different models for each IRI subscale (PT, F, EC, and PD), with the covariates sex, SDQ Intern,
and SDQ Extern for baseline alcohol use, and additional covariates follow-up 1 SDQ Intern,
follow-up 1 SDQ Extern, baseline alcohol use, and baseline bullying role for follow-up 1
alcohol use, were calculated. In a post hoc analysis, we tested (1) if the effects are also present
in the alcohol difference score (FU1 Q x F-BL Q x F) by 3-level-factor baseline bullying role
and 3-level-factor follow-up 1 bullying role, with covariates sex, baseline alcohol use, and SDQ
Intern and SDQ Extern, both at baseline and follow-up 1 and (2) if the bullying roles (3-level-
between factor), each at baseline and follow-up 1, differ in internalizing and externalizing
problems, using covariates sex for both models and additionally baseline bullying role and

baseline SDQ Intern and baseline SDQ Extern, respectively, for follow-up 1 models.
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3. Results
3.1. General Sample Information

We found no significant sex differences in age at baseline and follow-up 1 and alcohol
use at baseline (all p > 0.05), but a significant difference in alcohol use at follow-up 1: males
had higher scores than females (see Table 2). We also observed significant sex differences in
all IRI subscales and for SDQ Intern, both at baseline and follow-up 1, with females having

higher scores than males (see Table 2).

3.2. Main Effect of Bullying Role on Alcohol Use
3.2.1. Baseline Bullying Role on Baseline Alcohol Use

There was a significant main effect of baseline bullying role on alcohol score at baseline
(see Table 3). Pairwise comparisons showed that perpetrators (M = 1.736, SD =2.117) had a
significantly higher score than victims (M = 1.0, SD = 1.373) with p < 0.01 and noninvolved
(M =1.042, SD = 1.483) with p < 0.001. There was no significant difference between victims
and noninvolved (p > 0.05) (see Figure 2), but a significant difference between females and
males, as well as significant effects for the covariates SDQ Intern and SDQ Extern. Information

on sex-separated models can be found in Supplementary Materials.
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Table 3. Statistical values of all general linear models for the effects of bullying on alcohol use.

Dependent

Covariates/

2
Variable Predictor F (@f1,df2) p 1
BLQ xF sex 5.587 (1,2073) 0.018 0.003
BL SDQ I 10.617 (1,2073) 0.001 0.005
BL SDQ E 92.418 (1,2073) <0.001 0.043
BL BR 6.557 (2,2073) 0.001 0.006
FUI Q xF sex 18.687 (1,1542) <0.001 0.012
BL SDQ I 0.000 (1,1542) 0.998 0.000
BL SDQ E 0.162 (1,1542) 0.687 0.000
BL BR 0.381 (1,1542)  0.537 0.000
BL Q xF 297.321 (1,1542) <0.001 0.162
FUI SDQ I 22.206 (1,1542) <0.001 0.014
FU1 SDQ E 41.455 (1,1542) <0.001 0.026
FUI BR 7.686 (2,1542) <0.001 0.010
Q x F over Time time 165.785 (1,1617) <0.001 0.093
time X sex 37.328 (1,1617) <0.001 0.023
time x BL SDQ I 1.581 (1,1617) 0.209 0.001
time X BL SDQ E 2.866 (1,1617) 0.091 0.002
time x BL BR 0.685 (2,1617) 0.504 0.001
sex 3.329 (1,1617) 0.068 0.002
BL SDQ 1 9.825 (1,1617) 0.002 0.006
BL SDQ E 56.914 (1,1617) <0.001 0.034
BL BR 9.588 (2,1617) <0.001 0.012
FULQx F sex 17.895  (1,1542)  <0.001 0.011
BL SDQ 1 0.103 (1,1542) 0.748 0.000
BL SDQ E 45.192 (1,1542) <0.001 0.028
FUI BR 9.946 (1,1542) 0.002 0.006
BL Q xF 292.428 (1,1542) <0.001 0.159
FUI SDQ I 26472 (1,1542)  <0.001 0.017
FU1 SDQ E 45.192 (1,1542) <0.001 0.028
BL BR 2.514 (2,1542) 0.081 0.003

Note. BL = baseline, FU1 = follow-up 1, Q x F = Alcohol Use Disorder Identification Test Quantity
x Frequency subscore, SDQ I = Strengths and Difficulties Questionnaire subscale “Internalizing
Problems”, SDQ E = Strengths and Difficulties Questionnaire subscale “Externalizing Problems”,
BR = bullying role, main predictor of each model is italic, bold marked values are significant at p
< 0.05 or below.
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Figure 2. Alcohol Use Disorder Identification Test “Quantity x Frequency” (Q x F) score
separated by measurement point. Structure of bars represent measurement point of bullying
with BL = baseline and FU1 = follow-up 1, error bar represents standard error.

3.2.2. Follow-Up 1 Bullying Role on Follow-Up 1 Alcohol Use

There was a significant main effect of follow-up 1 bullying role on the alcohol score at
follow-up 1. Pairwise comparisons showed that perpetrators (M = 4.500, SD = 2.918) had a
significantly higher score than victims (M =2.523, SD = 2.274) with p < 0.01 and noninvolved
(M =2.800, SD =2.301) with p < 0.001. There was no significant difference between victims
and noninvolved (p > 0.05) (see Figure 2), but a significant effect of the covariates sex, baseline
alcohol score, follow-up 1 SDQ Intern, and follow-up 1 SDQ Extern (see Table 3). Information

on sex-separated models can be found in Supplementary Materials.

3.3. Alcohol Use Increases Over Time

A significant main effect of time was found, indicating that participants had a higher
score in alcohol use at follow-up 1 compared to baseline, and of bullying role, indicating
perpetrators to have a higher alcohol score than victims (p < 0.001) and noninvolved (p <
0.001). Moreover, the interaction between time and sex reached significance, indicating a
change in alcohol score in both sexes over time, and the main effects of the covariates sex,

baseline SDQ Intern, and baseline SDQ Extern were found (all p <0.01) (see Table 3).
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Baseline Bullying Role on Follow-Up 1 Alcohol Use

There was no significant main effect of baseline bullying role on alcohol use at follow-
up 1 (p > 0.05, see Figure 2), but a significant effect of covariates sex, baseline alcohol use,
follow-up 1 bullying role, baseline SDQ Extern, follow-up 1 SDQ Intern, and follow-up 1 SDQ
Extern (all p < 0.01, see Table 3). Due to the lack of a significant main effect of the baseline

bullying role, we did not test the models separated for sex.

3.4. Moderation of the Relationship between Baseline Bullying Role and Baseline Alcohol Use by
Empathy

We observed a significant interaction effect between baseline bullying role and the
moderator for IRI F (Fg,1163 = 8.854, p < 0.001, R? = 0.044) (see Figure 3). Specifically, we
found a significant main effect of IRI F, a significant interaction between baseline bullying role
and F, and significant covariates sex, SDQ Extern, and SDQ Intern. For a detailed overview of

the statistical values of all models, see Supplementary Table S3.
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Figure 3. Moderation effect of IRI subscale Fantasy on the association between bullying role
and Alcohol Use Disorder Identification Test Quantity x Frequency score (Q x F) both
measured at baseline.

3.5. Moderation of the Relationship between Follow-Up 1 Bullying Role and Follow-Up 1
Alcohol Use by Empathy

We observed significant models for all empathy scores (see Table 4), however, mainly
driven by significant effects of covariates sex, baseline alcohol use, SDQ Extern, and SDQ

Intern at follow-up 1 (see Table 5). Only for the moderation model with IRI PD as moderator,
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we found a main effect of follow-up 1 bullying role in alcohol use in males, but not in females
(see Figure 4), and a significant interaction between follow-up 1 bullying role and moderator

IRI PD for males, but not females. Details on statistical values can be found in Tables 4 and 5.

Table 4. General model information of separated moderator models for each IRI subscale as
moderators on the association between FU1 bullying role and FU1 alcohol use, separated by
sex.

Total Male Female
Model F p R? F P R? F P R?
PT 32.512 <0.001 0.225 16.841 <0.001 0.235 18.427 <0.001 0.211
F 32.693 <0.001 0226 16980 <0.001 0.236 18.089 <0.001 0.208
EC 32.280 <0.001 0.223 16935 <0.001 0.236 18.021 <0.001 0.208
PD 33.061 <0.001 0228 17978 <0.001 0.247 17910 <0.001 0.210

Note. “Model” refers to the applied moderator, PT = Perspective Taking, F = Fantasy, EC =
Empathic Concern, PD = Personal Distress.

Table 5. Detailed description of separated moderator models for each IRI subscale as
moderators on the association between FU1 bullying role and FU1 alcohol use, separated by
sex.

Total Male Female

Predictors/

Model Covariates b t p b t D b t )2

PT constant 5.637 3.235 0.001 3.369 1.161 0.246 5.834 2.685 0.007
BR —0.654 —1.467 0.143 -0.136 —0.186 0.853 —0.995 —1.780 0.076
PT —0.119 —-1.082 0.279 0.045 0.236 0.813 —0.236 —1.761 0.079
BR x PT 0.025 0.869 0.385 —0.016 —0.321 0.748 0.053 1.524 0.128
BL BR —0.054 -0.756 0.500 —-0.106 —0.995 0.320 0.010 0.101 0.920
BLQXF 0.647 14.431 <0.001 0.766 10.131 <0.001 0.546 10.098 <0.001
BLSDQE —0.027 —-1.038 0.299 —0.058 —1.415 0.158 0.001 0.041 0.968
BL SDQ I 0.019 0.713 0476 0.035 0.798 0.425 —0.001 —0.044 0.965
FUI SDQE 0.157 6.231 <0.001 0.182 4.480 <0.001 0.138 4.340 <0.001
FUISDQI -0.113 —4.504 <0.001 —0.169 —3.792 <0.001 —0.066 —2.249 0.025
sex —0.440 —3.427 0.001

F constant 4.928 2.676 0.007 5.375 1.744 0.082 2.052 0.903 0.367
BR —0.667 —1.441 0.150 —-0.796 —1.025 0.306 —0.283 —0.494 0.622
F —0.066 —0.594 0.553 -0.085 —0.444 0.657 0.003 0.025 0.980
BR x F 0.025 0.879 0.380 0.028 0.571 0.568 0.008 0.232 0.816
BL BR —0.045 0.632 0.528 -0.104 —0.980 0.328 0.025 0.260 0.795
BLQXF 0.648 14.474 <0.001 0.757 10.025 <0.001 0.552 10.147 <0.001
BLSDQE —0.025 —0.941 0.347 —-0.056 —1.371 0.171 0.002 0.050 0.960
BL SDQ I 0.014 0.544 0.587 0.032 0.738 0.461 —0.004 —0.121 0.904
FUI SDQE 0.155 6.160 <0.001 0.180 4.467 <0.001 0.143 4.497 <0.001
FU1 SDQI -0.116 —4.591 <0.001 —0.173 -3.877 <0.001 —0.074 —2.493 0.013
sex —0.480 —3.732 <0.001
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Table 5. Cont.

Total Male Female
Predictors/
Model Covariates b t D b t D b t D
EC constant 3512 1.469 0.142 7.121 1.681 0.093 —1.185 —0.419 0.676
BR —0.259 —-0.424 0.672 —-1.241 -1.148 0.252 0.659 0.906 0.365
EC 0.024 0.150 0.881 —0.209 —0.728 0.467 0.217 1.193 0.234
BR X EC —0.001 -0.028 0.978 0.060 0.815 0416 —0.054 —1.138 0.256
BL BR —0.049 —-0.686 0.493 -0.110 —-1.027 0.305 0.031 0.315 0.753

BLQxF 0.647 14.413 <0.001 0.760 10.060 <0.001 0.545 10.065 <0.001
BLSDQE —-0.028 —-1.051 0.294 —0.057 —1.385 0.167 —0.002 —0.052 0.959
BL SDQ I 0.014 0.538 0.590 0.033 0.750 0.454 —0.005 —0.152 0.879
FUI SDQE 0.156 6.209 <0.001 0.180 4.457 <0.001 0.147 4.628 <0.001
FUI1 SDQI -0.113 —4.519<0.001 —0.172 -3.880 <0.001 -0.070 —2.372 0.018

sex —0.457 —-3.566 <0.001

PD constant 7.304 4.951 <0.001 10.060 4.110 <0.001 3.425 1.794 0.073
BR -1.218 -3.232 0.001 -2.035 —3.256 0.001 —0.442 —0.967 0.334
PD —0.252 -2.443 0.015 -0.477 -2.529 0.012 —0.092 —0.737 0.462
BR x PD 0.069 2.585 0.010 0.133 2.752 0.006 0.022 0.660 0.510
BL BR —0.054 —0.759 0.448 —-0.114 —-1.080 0.281 0.015 0.153 0.879

BLQXF 0.649 14.503 <0.001 0.767 10.232 <0.001 0.54 10.049 <0.001
BLSDQE -0.207 —1.027 0.305 —0.060 —1.477 0.140 —0.001 —0.019 0.985
BL SDQI 0.016 0.591 0.554 0.038 0.864 0.388 —0.001 —0.027 0.978
FUI SDQE 0.154 6.131 <0.001 0.182 4.516 <0.001 0.144 4.550 <0.001
FU1SDQI -0.110 —4.374 <0.001 —0.179 —4.047 <0.001 —0.066 —2.228 0.026
sex —0.463 —3.589 <0.001

Note. “Model” refers to the applied moderator, PT = Perspective Taking, F = Fantasy, EC =

Empathic Concern, PD = Personal Distress, BR = bullying role at follow-up 1, BL BR = bullying

role at baseline, BL Q x F = Alcohol Use Disorder Identification Test Quantity x Frequency score
at baseline, BL SDQ E = Strengths and Difficulties Questionnaire subscale “Externalizing
Problems” at baseline, BL SDQ I = Strengths and Difficulties Questionnaire subscale “Internalizing
Problems™ at baseline, FUl SDQ E = Strengths and Difficulties Questionnaire subscale
“Externalizing Problems™ at follow-up 1, FU1 SDQ I = Strengths and Difficulties Questionnaire
subscale “Internalizing Problems™ at follow-up 1, main predictors are written in italic, bold marked
coefficients are significant at p < 0.05 or below.

3.6. Post-Hoc Analysis with a Difference Score (FUI-BL) of Alcohol Use

There was a significant main effect of bullying role on the change in alcohol use (FU1
Q x F-BL Q x F, BL: F», 1537 = 4.518, p < 0.05, n*> = 0.006; FU1: F>, 1537 = 7.826, p < 0.001, n?
= 0.010), with significant effects of the covariates baseline alcohol use (F1, 1537 = 97.281, p <
0.001, n* = 0.060), follow-up 1 SDQ Extern (Fi, 1537 = 43.269, p < 0.001, n?> = 0.027), follow-
up 1 SDQ Intern (Fi, 1537 = 23.576, p < 0.001, n?> = 0.015) and sex (F1, 1537 = 17.457, p < 0.001,
n? =0.011). This association was not significantly moderated by empathy (all models p > 0.05).

52



Original Contributions — Study 1: Bullying, Empathy and Alcohol Use in Adolescents

3.7. Post-Hoc Analysis: Do Perpetrators, Victims, and Noninvolved Differ in Internalizing and
Externalizing Problems?

There was a significant main effect of bullying in the SDQ subscale Internalizing
Problems (BL: F>, 2083 = 129.803, p < 0.001, 1> = 0.111; FU1: F>, 1556 = 33.344, p < 0.001, > =
0.041), with significant effects of the covariate sex (BL: F1,20s3 = 97.710, p <0.001, 1> = 0.045;
FUI1: F1, 1556 = 66.405, p < 0.001, n?> = 0.041) in both models. For follow-up 1 SDQ Intern, the
covariate baseline SDQ Intern (F, 1556 = 436.763, p < 0.001, n? = 0.219), but not the baseline
bullying role (p > 0.05), reached significance. Pairwise comparisons showed that victims (BL:
M =6.932, SD = 3.432, FU1: M = 8.253, SD =3.593) have significantly higher scores than
perpetrators (BL: M =4.141, SD = 2.990, FU1: M = 4.146, SD = 3.062) and noninvolved (BL:
M=4.048, SD =2.613, FUL: M =4.464, SD = 2.976) (all p <0.001), whereas scores between

perpetrators and noninvolved were not significantly different (all p > 0.05).
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Figure 4. Moderation effect of Interpersonal Reactivity Index subscale of Personal Distress on
the association between follow-up 1 bullying role and Alcohol Use Disorder Identification Test
Quantity x Frequency score (Q % F), separated by sex: (A) male participants, (B) female
participants.

There was a significant main effect of bullying in the SDQ subscale Externalizing
Problems (BL: F», 2083 = 20.851, p < 0.001, n? = 0.020, FU1: F>, 1556 = 3.446, p < 0.05, 0> =
0.004) for both models. Pairwise comparison showed that perpetrators (BL: M = 7.755, SD =
3.601; FU1: M = 6.195, SD = 3.558) have significantly higher scores than victims (BL: M =
6.441, SD =3.198; FU1: M =5.943, SD = 3.404—p < 0.01) and noninvolved (BL: M = 5.896,
SD =2.948; FUL: M = 5.105, SD = 2.971—p < 0.001), and that victims have significantly
higher scores than noninvolved for baseline (p < 0.05), but not for follow-up 1 (all p > 0.05).
The covariate sex did not reach significance in both models (both p > 0.05). Additionally, for
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follow-up 1 SDQ Extern, we found a significant effect of the covariate baseline SDQ Extern

(F1, 1556 = 652.332, p < 0.001, n? = 0.295), but not of the baseline bullying role (p > 0.05).

4. Discussion

Bullying behavior is associated with various individual risk outcomes for victims, but
also perpetrators. While most of them, like depression and aggression, vary between victims
and perpetrators, an increase in alcohol use has mostly been found in both [3,5,45]. Studies so
far have tried to disentangle drinking motives as possible moderators of associations between
different bullying roles and alcohol use and found enhancement and social motives to moderate
alcohol use in perpetrators (in both sexes) and coping motives to moderate alcohol use in
victims in males and at least partly also in females [8]. In this vein, we tested the role of trait
empathy, in a large longitudinal sample of healthy adolescents.

We found an increase in alcohol use from BL to FU1 in our sample, with higher levels
in males compared to females at FU1 [46—48] as well as higher levels of trait empathy scores
in females compared to males [29,30]. This corroborates previous findings, and our sample
might therefore be comparable with those from other studies in the distribution of our main
variables.

When looking at the association between bullying role and alcohol use, perpetrators had
not only higher levels of alcohol use than noninvolved, as previously reported [6], but also
compared to victims. This was observed both at BL and FU1 and for the increase in alcohol use
over time. Moreover, those associations were specific for males and not found in females, and
also only in males a significant moderating effect of trait empathy, particularly of empathic
personal distress at follow-up 1, was observed. In females, therefore other factors might play a
role for the use of alcohol as a potential handling or coping mechanism in bullying. In male
perpetrators, less empathic distressed ones had higher levels of alcohol use and alcohol use
decreased with increasing empathy scores for this bullying role. This indicates that, in contrast
to victims, where alcohol use usually serves as a coping mechanism in response to negative
experiences of bullying [4], in perpetrators alcohol use may rather reflect a correlate of a
“negative” trait with low empathic distress, as an aspect of affective emotional processing. This
might be indicative of a potentially aggressive and/or psychopathic personality characteristic
[18] and might result in less sensitivity to the social environment or social feedback. This is
also supported by our results that perpetrators showed a significant increase in alcohol use over
time, but without any effect of empathy. Previous studies already reported that males try to gain

or maintain their status by showing aggressive behavior [23]. Moreover, adolescents with

55



Original Contributions — Study 1: Bullying, Empathy and Alcohol Use in Adolescents

psychopathy traits score low on cognitive and affective empathy [49], show higher antisocial
behavior [50] and positive associations to alcohol use [51]. This is related to our result that
heightened fantasy, as a cognitive aspect of empathy, was associated with enhanced alcohol use
in perpetrators at baseline. The IRI subscale Fantasy is defined as a tendency to identify oneself
with fictional characters [36] rather than with real life situations. Therefore the heightened
effect of fantasy on alcohol use in perpetrators might reflect the tendency to “create their own
world”, which would go along with research showing perpetrators to consume media suiting
their own beliefs and preferences, i.e., for aggression [52,53]. Taken together our results
substantially amend these previous findings.

In contrast to previous studies [7], we found no significant difference in alcohol use
between victims and noninvolved in our sample. Our sample of bullying victims might therefore
rather be characterized by a stronger use of internalizing facets as coping strategies, indicated
by our post hoc results and also found in previous research [3,54]. We also found no significant
effect of trait empathy on alcohol use in bullying victims, indicating that empathy might indeed
serve as a perpetrator-specific trait in the context of alcohol use. Moreover, different forms of
bullying may be differentially be affected by trait empathy, which could also explain the sex-
specific effects: for example, physical aggression is more strongly used by males, whereas
relational aggression has more often been observed for females [6,13] and also bullying intensity
is often stronger when bullying is performed by males vs. females [55]. It might therefore be
assumed that bullying intensity has an effect on changing the use of alcohol to handle or cope with
bullying. This also indicates the presence of subgroups of perpetrators and victims with different
empathic abilities and therefore different patterns of alcohol use. However, these aspects still need
to be tested explicitly in future studies.

Some limitations of the current study should be mentioned. We did not control for
possible confounders like general drinking motives [8], socioeconomic status variables like
educational level or household income [56—60], cultural background [61], personality facets
[62,63], popularity [64,65] or other forms of peer victimization [66]. Taking all these
contributing factors into account, future studies might benefit from a comprehensive approach
and complex analyses like structural equation modeling.

Moreover, we had a rather large dropout rate with respect to the bullying data. This
resulted in rather small bullying groups with an unequal size, and thus also a smaller overlap
between BL and FU1 (see Table 1). However, they also map previously reported lower
prevalence rates for bullying behavior in adolescence [35]. Given that we have longitudinal

data, which are still rather rare, our data can thus still add valid information in the context of
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bullying, empathy and alcohol use during adolescence. Finally, the lower number of female
participants in the perpetrator group should be considered when interpreting sex effects.
Nevertheless, we mainly included sex as a covariate in our models, due to previous research
suggesting differences in bullying behavior [31], empathy [30], and alcohol use [47] between
sexes. Future studies on the association of bullying and alcohol use should therefore look at a
younger age, where bullying behavior occurs more frequently and the lasting effects of (state)
empathy might be further followed in longitudinal designs.

Additionally, self-report on bullying behavior could be seen as an undesirable behavior,
and research showed only a small overlap between self-report and peer nomination in bullying
behavior [67]. Furthermore, the self-reported trait empathic score, which showed low internal
consistency in the current work, could be empowered by using other empathy questionnaires
(e.g., Questionnaire of Cognitive and Affective Empathy [68] or Basic Empathy Scale [69])
and additional state-like measures, both on a behavioral as well as physiological level [70]. This
could also provide further information in terms of sex-specific differences in empathy based on
self-reports [71]. Nevertheless, at the start of the IMAGEN project, the IRI was the best-
validated and most used questionnaire in empathy research, and due to the longitudinal
assessment strategy, it was kept within the project.

Moreover, for the present study, we excluded the perpetrator-victims group as it does
not allow a clear classification in terms of our specific research question [12]. Additionally, the
size of this group in our sample was rather small, which does not allow any add-on analyses.
However, in terms of alcohol abuse, one could also argue that specifically this double role
serves an interesting aspect, which is also underlined by some previous work showing that
perpetrator-victims might be even more at risk for negative outcomes associated with bullying
[72]. Future research on empathy and bullying behavior might therefore benefit from including
this high-risk group, if it is meaningful with respect to the research question and if the sample
size is large enough. Along with this, future research should also disentangle how stressful and
negative perpetrators experience bullying situations they are involved in [73] and if this (co-)
modulates their alcohol use in dealing with the bullying situation.

Finally, our results can also be discussed in the context of bullying and related negative
outcome prevention in adolescence [ 74—77], where empathy enhancement might be a promising
target to decrease the risk of alcohol use in a bullying situation and potentially also decrease
bullying itself. Along those lines, promising interventions might be the Olweus Bullying
Prevention Program [78] and mindfulness-based stress reduction programs [79], which may

also function as prevention approaches.
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5. Conclusions

The current paper aimed to disentangle whether empathy has an impact on the alcohol
use behavior of adolescents when they are perpetrators or victims of bullying. We found
perpetrators, but not victims, to use more alcohol than noninvolved adolescents. In males, this
association was moderated by personal empathic distress; perpetrators with decreasing personal
empathic distress showed an increase in alcohol use. With decreasing empathic distress,
behaviors, such as aggression or psychopathic characteristics, often described in perpetrators,
might prevail over any empathic feeling for the victims’ situation. As a consequence, this might
provoke more inappropriate and harmful behaviors, which could be reflected in an increase in
alcohol use. On the other hand, our findings suggest that females and bullying victims may use
more internalizing strategies to cope with bullying experiences. Therefore, empathy
enhancement might be relevant in preventing bullying and its negative consequences in

adolescents.
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The Role of Empathy in Alcohol Use of Bullying Perpetrators and Victims:
Lower Personal Empathic Distress Makes Male Perpetrators of Bullying More

Vulnerable for Alcohol Use — Supplementary Material

Table S1 — Distribution of bullying roles at baseline (BL) and follow up 1 (FU1) separated
by country

United Kingdom France Germany
N (%) N (%) N (%)
BL  Participants 853 261 1,050
Bullying role  Perpetrator 21 (2.5) 12 (4.6) 72 (6.9)
Victim 137 (16.1) 22 (8.4) 117 (11.1)
Perp.-Victims 36 (4.2) 8(3.1) 28 (2.7)
Noninvolved 659 (77.3) 219 (83.9) 833 (79.3)
FU1 Participants 423 153 605
Bullying role ~ Perpetrator 7(1.7) 5(3.3) 20 (3.3)
Victim 35(8.3) 3(2.0) 25(4.1)
Perp.-Victims 5(1.2) 2(1.3) 8(1.3)
Noninvolved 376 (88.9) 143 (93.5) 552 (91.2)

Item examples for the used questionnaires of bullying, empathy and internalizing and

externalizing problems

Bullying: Bullying questionnaire based on Olweus (1986)
Example for bullying perpetration in peer context:

“I took part in bullying another student/ peer at school”
Example for bullying victimization in peer context:

“I was bullied at school (a student/ peer said or did nasty or unpleasant things to me)”

Empathy: Interpersonal Reactivity Index (Davis, 1980)
Perspective Taking:
“I try to look at everybody’s side of a disagreement before I make a decision.”
Fantasy:
“When I watch a good movie, I can very easily put myself in the place of a leading
character.”
Empathic Concern:
“I often have tender, concerned feelings for people less fortunate than me.”
Personal Distress:

“I sometimes feel helpless when I am in the middle of a very emotional situation.”
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Internalizing and Externalizing Problems: Strengths and Difficulties Questionnaire (SDQ;
Goodman, 2001)
Each item is rated on a three-point scale with options “not true”, “somewhat true” and “certainly
true”.
Emotional Problems:
“I worry a lot”
Conduct Problems:
“I fight a lot”
Hyperactivity/Inattention:
“I am constantly fidgeting”
Peer Relationship Problems:
“I am usually on my own”

Prosocial Behavior:

“I try to be nice to other people”

Sex-separated general linear models for the effect of baseline bullying role (perpetrator
vs. victim vs. noninvolved) on baseline alcohol use with covariates baseline SDQ subscale
“externalizing problems” and baseline SDQ subscale “internalizing problems”

For males, but not females (p > 0.05), we observed a significant main effect of BL
bullying role on BL alcohol score (see Table S2 and Figure S1). Perpetrators (M = 1.688, SD =
2.148) had a significantly higher alcohol score than victims (M = 0.861, SD = 1.242) with p <
0.05 and noninvolved (M = 1.004, SD =1.427) with p < 0.01. In males and females the
covariates SDQ Intern and SDQ Extern reached significance (see Table S2).

Sex-separated general linear models for the effect of follow up 1 bullying role (perpetrator
vs. victim vs. noninvolved) on follow up 1 alcohol use and covariates baseline bullying role,
baseline alcohol use, SDQ subscale “externalizing problems” and SDQ subscale
“internalizing problems” (both measured at baseline and follow up 1)

For males, but not females (p > 0.05), we observed a significant main effect of bullying
role at FU1 on alcohol score at FU1 (see Table S2 and Figure S1). Perpetrators (M = 5.240, SD
= 3.059) showed significantly higher scores than victims (M = 2.778, SD = 2.636), with p <
0.01, and noninvolved (M = 3.074, SD = 2.506), with p < 0.001). In males and females the
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covariates BL alcohol use, FU1 SDQ Intern and FU1 SDQ Extern reached significance (see
Table S2).
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Figure S1 — AUDIT Quantity x Frequency (Q%F) score separated by measurement point

and sex
o
6 4
5 4
4 M perpetrator (BL)
ey
é, Bvictim (BL)
34 Enoninvolved (BL)
% perpetrator (FU L)
2 #victim (FU1)
#noninvolved (FUL)
1 4
0
male female male
BL FU1

measurement point for QxF

Note. X-axis shows the measurement point of QxF and y-axis shows QXF score. Structure of
bars represent point of bullying role with BL = baseline and FU1 = follow up 1.
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Table S3 — Moderation of the relation between baseline bullying role (predictor) and

baseline alcohol use (criterium) by empathy (moderator) for the total sample with

covariates sex and SDQ subscales Internalizing Problems and Externalizing Problems

Model  predictors/ F p R? b t p
covariates

PT 7.820 <0.001 0.039
constant 1.323 1.723 0.085
BR -0.273 -1.307 0.191
PT -0.027 -0.564 0.564
BR x PT 0.009 0.656 0.512
sex 0.161 1.937 0.053
SDQ Extern 0.082 5.745 <0.001
SDQ Intern -0.040 -2.714 0.007

F 8.834 <0.001 0.044
constant -0.786 -1.067 0.286
BR 0.340 1.722 0.085
F 0.109 2.396 0.017
BR X F -0.031 -2.504 0.012
sex 0.166 1.990 0.047
SDQ Extern 0.083 5.809 <0.001
SDQ Intern -0.042 -2.839 0.005

EC 7.949 <0.001 0.040
constant 0.843 0.867 0.386
BR -0.195 -0.730 0.466
EC 0.006 0.095 0.924
BR x EC 0.003 0.205 0.837
sex 0.162 1.955 0.051
SDQ Extern 0.080 5.614 <0.001
SDQ Intern -0.043 -2.892 0.004

PD 7.759 <0.001 0.039
constant 0.680 1.033 0.302
BR -0.073 -0.407 0.684
PD 0.017 0.362 0.718
BR x PD -0.005 -0.387 0.699
sex 0.164 1.946 0.052
SDQ Extern 0.082 5.715 <0.001
SDQ Intern -0.041 -2.728 0.006

Note. “Model” refers to the applied Interpersonal Reactivity Index subscale as moderator, PT =

Perspective Taking, F = Fantasy, EC = Empathic Concern, PD = Personal Distress. BR =

bullying role at baseline, SDQ Extern = Strengths and Difficulties Questionnaire Subscale

“Externalizing Problems”, SDQ Intern = Strengths and Difficulties Questionnaire Subscale

“Internalizing Problems”. Main predictors are written in italic, bold marked values are

significant at p < 0.05 or below.
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2.2 The Association Between Emotion Regulation and Alcohol Use in

Adolescence Is Moderated by Interoception and Affective Empathy?

In preparation for submission to the journal Addictive Behaviors
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Association Between Emotion Regulation and Alcohol Use in
Adolescence Is Moderated by Interoception and Affective

Empathy
Maren Prignitz!, Stella Guldner’, Michaela Ruttorff**, Frauke Nees® and the IMAC-

Consortium
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Abstract
Background: The first contact with alcohol often occurs in early adolescence and increases
rapidly, but the motives of this early alcohol use are still not fully understood, and may depend
on several individual factors. When adolescents are highly emotional sensitive, emotion
regulation may become most relevant, but often fail and alcohol might be used as an alternative
coping strategy. Whether this comes into play only for emotions based on own internal
perceptions (interoception) or also when emotions are triggered by others (empathy) is not clear.
Objective: Therefore, the present study aimed to investigate the association between emotion
regulation and adolescent’ alcohol use and its interaction with interoception and empathy.
Method: 70 adolescents (34 female, mean 15.11 (SD 1.0) years) completed an emotion
regulation task, the Heartbeat Counting Task (HCT, measure of interoception) and the
EmpaToM (measure of empathy) as well as a self-report measure of interoception and alcohol
use.
Results: Interoception was significantly positively associated with frequency of drinking, while
emotion regulation was significant negatively associated with amount of drinking.
Additionally, self-report interoception and empathy, but not HCT, significantly moderated the
association between emotion regulation and amount of drinking.
Conclusion: Emotion regulation is related to the amount of alcohol used, but varies depending
on empathy and interoceptive sensibility. Emotion regulation becomes increasingly relevant
when empathy is low, whereas interoceptive sensibility might act as a protective factor.

Moreover, increased interoceptive accuracy is a motive of more frequent alcohol use.

Keywords: adolescence, alcohol use, emotion regulation, interoception, empathy
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Introduction

Alcohol (ab)use causes a major health problem. The first contact to alcohol often occurs
already in early adolescence (Wittchen et al., 2008) and increases rapidly with a peak in late
adolescence (Brown et al., 2009). In Germany, 51% of 11 to 17 year-olds have already
consumed alcohol, with 12.1% showing risky alcohol use and 7% binge drinking on a regular
basis (Zeiher et al., 2018). Boys were observed to show higher levels of binge drinking
compared to girls, who instead show stronger risky use of alcohol (Zeiher et al., 2018). These
early alcohol use patterns are suggested as risk factors for later and even rapidly developing
alcohol abuse and the development of an alcohol use disorder (Wittchen et al., 2008).

Although there is strong evidence for such developmental patterns of alcohol use, the
motives of adolescents to use alcohol are still not fully clear and appear to be complex. Social
motives, such as belonging to a peer group (Bremner et al., 2011; Brown et al., 2009), seem to
play a role during this phase of intense social and physical changes (Ozdemir et al., 2016).
Moreover, emotion regulation has often been identified as another potential motive for alcohol
use (e.g. Aurora & Klanecky, 2016). Emotion regulation is defined as the ability to influence
the experience, intensity, duration, timing and expression of emotions (Gross, 2008).
Difficulties in emotion regulation are considered as risk factor not only for the development of
alcohol use (Shadur & Lejuez, 2015), but also of an alcohol use disorder (AUD) (Petit et al.,
2015; Norberg et al., 2016). According to arousal theory, here alcohol is used as strategy to
regulate unpleasant or negative emotions (Lannoy et al., 2021). Since adolescence is a period
of high emotionality, it is not surprising that adolescents tend to use alcohol as emotion
regulation strategy more often than adults (Casey et al., 2010; Cooper et al., 1995).
Interestingly, alcohol is even more often used to regulate emotions when individuals show high
level of interoception, depending on the method used to assess interoception (Jakubczyk et al.,
2020). However, whether and how emotion regulation and the different components of
interoception interact and significantly contribute to alcohol use in adolescents is still not clear.

Interoception, or more precisely interoceptive accuracy, is the ability to accurately
perceive internal signals (Garfinkel et al., 2015), such as heart rate. It therefore forms a basis of
emotions (Ainley et al., 2015) and emotion perception (Loffler et al., 2018) and is associated
with increased arousal during emotional experiences (Wiens, 2005; Fiistos et al., 2012).
Interoception may thus also contribute to the increased emotionality during adolescence, and

influence the ability to regulate emotions.
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However, in our social world, emotion regulation does not only relate to emotions
triggered by our internal feelings, but is also sensitive to emotions triggered by feelings
stemming from others. For example when we observe others suffering from distress, we often
feel distressed ourselves (Davis, 1983; Eisenberg et al., 2010). This feeling is much stronger
pronounced when individuals are highly interoceptive (Fukushima et al., 2011; Heydrich et al.,
2020; Ernst et al., 2013). This phenomenon is known as emotional contagion or personal
distress (Ainley et al., 2015; Davis, 1983) and is a core aspect of affective empathy (Dalvi-
Esfahani et al., 2021; Davis, 1983). One could therefore assume that the need for emotion
regulation may be particularly relevant when experiencing increased affective empathy in the
sense of personal distress, and this could then trigger the use of alcohol as a potential source of
coping. However, research actually shows that increased personal distress is associated with a
lack of emotion regulation (Grynberg & Lopez-Pérez, 2018; Ardenghi et al., 2023). In this
sense, it could make a difference whether interoception or empathy are the driving forces behind
emotion regulation, and both could act as independent factors when it comes to the motivation
to use alcohol.

Therefore, the present study addresses the question of whether, in addition to poor
emotion regulation abilities, higher interoception and higher affective empathy are also possible
motives for alcohol use among adolescents. Moreover, we hypothesise that increased
interoception and increased affective empathy have a moderating effect on the relationship
between emotion regulation difficulties and alcohol use. As alcohol frequency and quantity may
be subject of different processes (incentive motivation vs. hedonic purpose) (Robinson &
Berridge, 1993; Berridge & Robinson, 2016; Wardell et al., 2016) and might therefore be
influenced differently by emotion regulation, interoception and empathy, these alcohol

measures are considered separately in the present study.

Method
Participants
Participants were part of a subproject (TP2) of the IMAC-Mind consortium
(https://www.imac-mind.de/). Recruitment was done via advertisements in schools of
metropolitan area Rhine-Neckar, in social media, as well as with help of the registration office
Mannheim, Germany (see also Prignitz et al., 2021). Inclusion criteria were: being age 14 or
16, speaking German, being right handed (for MRI tasks), no current or history of psychological

or psychiatric disorders, no ongoing medication (Prignitz et al., 2021). Overall, 72 participants
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were recruited of whom 70 participants (34 female, mean age 15.11 (SD 1.0) years) underwent

the whole assessment in the study.

Procedure

Participants were screened for inclusion criteria via telephone and invited to take part in
the study. After written informed consent of the participants and their primary caretaker was
obtained, participants were assessed with a large test battery, including questionnaires, MRI
tasks, ecological momentary assessment, and physiology measures within behavioural tasks
(see also Prignitz et al., 2021) during August 2018 and October 2020. For the current analyses,
we used the Heartbeat counting task, the EmpaToM task, the Emotion Regulation task, the
Time Line Follow Back interview, as well as a questionnaire assessing trait interoception. The
study was approved by the ethics committee of Medical Faculty Mannheim, University of

Heidelberg (2007-024N-MA).

Psychometric assessments
Emotion Regulation

To assess emotion regulation, participants underwent an Emotion Regulation task
(adapted from Silvers et al., 2012) using functional magnetic resonance imaging in a 3T
Siemens PrismaFit MRI scanner. For the present work, we used behavioral data only.

Participants were presented with an instructional cue (2 s), followed by a picture of a
human face with a neutral or negative emotional expression (8 s), i.e. a neutral or emotionally
aversive stimulus. The instructional cue required participants to either engage with the
emotional content of the stimuli fully (e.g. focus on the expressed emotion) (close) or to
disengage from the emotional content (focussing on neutral content of the stimuli, such as hair
or eye colour) (far) (Silvers et al., 2012). After an interstimulus interval (3 s) following the
picture, participants were asked to respond to the question “How bad do you feel?” on a 5-point
Likert scale from 1 = “not at all” to 5 = “very bad”, followed by another intertrial interval (~3
s). A total of 32 pictures were presented, equally divided into eight pictures per condition

(close/neutral, close/negative, far/neutral, far/negative).
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We calculated emotion regulation ability (ER) by averaging the ratings for each
condition, controlling for the effect of neutral emotional expressions using the following
formula:

ER = (negative/far — neutral/far) — (negative/close — neutral/close)

Lower values indicate stronger ability to regulate emotions.

Interoception

The interoceptive ability to feel one’s own heartbeat was assessed with an adapted
version of the Heartbeat Counting Task (HCT) by Schandry (1981). After two test trials (lasting
10 and 15 s), to familiarise participants with the procedure, the task consisted of five trials
(lasting 25 s, 30 s, 35 s, 40 s and 45 s) presented in a randomized order (Garfinkel et al., 2015).
Each trial began with a visual “start” signal and ended with a visual “stop” signal presented on
a black screen, both accompanied by an acoustic signal. Sitting relaxed in a chair, participants
were instructed to silently count their heartbeats, without touching their pulse or manipulating
their heartbeat (e.g., by stopping breathing) (De Witte et al., 2016). After each trial, participants
were asked “How many heartbeats did you feel?” and “How confident are you, that you hit all
the heartbeats that actually occurred?” and were given a 9-point Likert scale from 0 = “not at
all sure” to 8 = “completely sure” (De Witte et al., 2016). During the task, the actual heartbeat
was assessed using ECG electrodes placed on the participant’s chest.

Interoceptive accuracy (IAcc) was calculated by matching the reported heartbeats to
actual heartbeats using the following formula, with a higher scores indicating higher IAcc (De

Witte et al., 2016):

1 |acutual heartbeats — reported heartbeats|
S - )
5 actual heartbeats

In line with Garfinkel et al. (2015), interoceptive sensibility (IS) was calculated by averaging
the confidence scores across all trials, with higher scores indicating higher IS. Interoceptive
awareness (IAw) was calculated as the within-person correlation between [Acc and IS for each
trial, with higher correlations indicating higher IAw (Garfinkel et al., 2015).

Eleven participants had to be excluded from the analyses due to errors in the ECG signal, and
five participants had to be excluded due to an inability to feel their own heartbeat, leaving a

sample of 59 participants with valid HCT data.
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Additionally, we assessed interoception using the self-report Multidimensional Assessment of
Interoceptive Awareness questionnaire (MAIA, by Mehling et al., 2012; for the German version

see Bornemann et al., 2014) (see Supplement S1).

Empathy

To assess empathy, we used the EmpaToM task by Kanske et al. (2015). The EmpaToM
assesses affective empathy, compassion and cognitive empathy via theory of mind (ToM).
Starting with a fixation cross (1-3 s), the person’s name (1 s) and then a video (~ 15 s) of that
person is presented, in which the person talks about either an emotional or neutral situation that
he/she has experienced (negative/neutral). The video is followed by two questions: “How do
you feel?” (measure of affective empathy on a visual analogue scale from “negative” to
“positive”, 4 s) and “How much compassion do you feel for the person in the video?” (measure
of compassion on a visual analogue scale from “none” to “very much”, 4 s). After an
interstimulus interval (1-3 s), the participant has to choose one of three options in a multiple-
choice question (either with ToM content or factual reasoning (FR), presented for 14 s),
followed by another interstimulus interval (0-2 s) and the question “How confident are you, that
you chose the correct answer?” (visual analogue scale ranging from “not sure” to “sure”, 4 s).
The complete task contains 48 trials, with 12 trials per condition (negative/ToM, neutral/ToM,
negative/FR, neutral/FR) (Kanske et al., 2015). For the present work, we used the affective
empathy component by creating an empathy score (ET). The ET was calculated by subtracting
participants’ mean affect in the neutral videos from participants mean affect in the emotional

videos, with lower scores indicating more empathic feelings for videos with emotional content.

Alcohol use

Alcohol use was assessed using the Time-Line Follow-Back interview for alcohol and
drugs (TLFB, Sobell & Sobell, 1992). Participants were asked to retrospectively review their
alcohol use for the 30 days prior to study participation and, if alcohol was used, to report how
much they drank. The TLFB provides a differentiated picture of alcohol use, as it can provide
information on frequency and quantity of alcohol used and additionally the frequency of binge
drinking. Based on this information, we calculated alcohol frequency by summing all days of
alcohol use and alcohol quantity by transforming alcoholic drinks into standard units and
summing all standard units. Binge drinking was calculated by summing all days on which boys

(girls) consumed five (four) or more standard units of alcohol (Sobell & Sobell, 1992). One
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participant had to be excluded from the analyses because the values deviated more than three
standard deviations from the mean (Sarmad, 2006), leaving a total sample of 58 participants for

analysis (28 females, mean age 15.1 (SD 1.0) years, see Table 1).

Data analysis

SPSS for Windows, version 27.0 (IBM Corp., 2020) and the SPSS plug-in PROCESS
macro version 3.5.3 (Hayes, 2017) were used to analyse the data. All analyses were conducted
at a significance level of p <.05.

Sociodemographic differences between age groups, sexes and experience with COVID-
19 were examined using t-test for independent samples. The test for differences in COVID-19
experience was included in the analyses as the data acquisition partly coincided with the
COVID-19 pandemic in Germany (Robert-Koch Institut, 2021) and research could show the
impact of the COVID-19 pandemic on risk factors for alcohol misuse and alcohol use as such
(e.g. Prignitz et al., 2021; Liang et al., 2020; Dumas et al., 2020).

The effect of emotion regulation, interoception and empathy on alcohol use was
examined in separate hierarchical linear regression models, with ER, HCT IAcc and ET as
predictors and TLFB alcohol frequency and alcohol quantity as outcome. For all models, age
and sex were included as covariates in a first step and additionally HCT IS and [Aw as
covariates for the HCT IAcc model, and the main predictor was added in a second step. This
analysis was repeated for 14-year-olds and 16-year-olds separately, with sex as a covariate and
HCT IS and IAw as additional covariates for the HCT IAcc model.

Whether interoception and empathy have a moderating effect on the association between
emotion regulation and alcohol use was tested by separate moderation models for significant
main effects of ER on TLFB alcohol quantity with either HCT [Acc or ET as moderator. For
the moderator HCT TAcc, sex, age, HCT IS and IAw were used as covariates.

Because interoception has been found to be differentially associated with alcohol use in
previous studies depending on the choice of the method (self-report vs. behavioural measure)
(Jakubczyk et al., 2020), we examined the main and moderation effects of the MAIA,
specifically the Attention Regulation subscale (see Supplement S1) as attention regulation
enhance interoceptive feelings (Mehling et al., 2012), in post-hoc analyses. Similar to the main
analyses, MAIA Attention Regulation was examined as a predictor of TLFB alcohol frequency
and alcohol quantity in hierarchical linear regressions. Age and sex as well as the other seven

MAIA subscales were included in the model as covariates in a first step and in a second step
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the main predictor MAIA Attention Regulation was included. Similar to the main analyses,
MAIA Attention Regulation was also examined as a possible moderator between emotion
regulation and TLFB alcohol quantity and binge drinking, with age and sex as well as the other
seven MAIA subscales as covariates.

The focus of this study is not on alcohol misuse in adolescents. Nevertheless, as binge
drinking is often prevalent in adolescence (Zeiher et al., 2018), it was also examined in post-

hoc analyses using the methods already described for alcohol frequency and alcohol quantity.

Results
General sample information

General sample information can be found in Table 1 and Table S1. We found significant
differences between age-groups for TLFB alcohol frequency (#43.658) =-5.183, p <.001) with
14-year-olds having a lower score than 16-year-olds, for TLFB alcohol quantity (#(32.645) = -
4.161, p < .001) with 14-year-olds having a lower score than 16-year-olds and TLFB binge
drinking (#31.0) =-4.478, p <.001) with 14-year-olds having a lower score than 16-year-olds
(see Table 1).

Additionally, we found significant differences between sexes for HCT IS (#56)=2.761,
p <.01) with males (M =4.560 +1.421) having a higher scores than females (M = 3.457 +1.619)
and for ET (#56) = 2.947, p <.01) with males (M = -1.718+.867) having a higher scores than
females (M = -2.340+.731, see Table S1).

To check whether experience with COVID-19 had an influence on alcohol use, we
compared participants assessed before COVID-19 onset (n = 45) and participants assessed
during COVID-19 conditions (n = 13). We found no effect of COVID-19 in our sample (alcohol
frequency: #(56) = -1.127, p = .264; alcohol quantity: #(56) = -.878, p = .384; binge drinking:
#(56) =-.850, p =.399) so this variable was excluded from further analyses.
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Effects of emotion regulation, interoception and empathy on TLFB alcohol frequency
No association between emotion regulation and TLFB alcohol frequency

For the whole sample we found a significant general model for ER on TLFB alcohol
frequency (F(3,54)=8.317, p<.001), with covariate age as the significant component
(b=1.331, p <.001). The main predictor ER did not reach significance (p > .05, see Table 2),
neither in the whole sample, nor in age separated models (both p > .05, see Table S2). Hence
no moderation models where calculated for whole or age separated samples.
Positive association between interoceptive accuracy and TLFB alcohol frequency

We found a significant model for HCT [Acc on TLFB alcohol frequency within the
whole sample (F(5,52) = 6.182, p <.001), with significant main effect HCT IAcc (b =3.674,
p <.05) and significant covariate age (b =1.164, p <.001, see Table 2 and Figure 1). Age
separated models revealed no significant model for 14-year-olds (p >.05), but we found a
significant model for HCT [Acc on TLFB alcohol frequency for 16-year-olds (F(4,27) = 2.944,
p <.01), with a significant main effect of HCT [Acc (b =6.979, p <.05, see Table S2 and
Figure 1). See Table S3 for post-hoc analyses of the main effect of MAIA Attention Regulation
on TLFB alcohol frequency.
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Figure 1

Effect of Heartbeat counting task (HCT) Interoceptive Accuracy on TLFB alcohol frequency.
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Note. Black line represents regression line for the whole sample; blue (16-year-olds) and green

(14-year-olds) lines represent regression lines for each age group.

No association between empathy and TLFB alcohol frequency

For the whole sample the general model for ET on TLFB alcohol frequency was
significant (F(3,54) =8.317, p<.001), with covariate age as the significant component
(b=1.333, p <.001). The main predictor ET did not reach significance (p > .05, see Table 2)
and neither did the age separated models (both p > .05, see Table S2).

88



68

]

Ioddn = 7/ ‘NI J0MO] = 77 ‘[BAIIUL DUIPHUO)) %S6 = 1) %S6 0L pIepue)s = 7§ S} Sununod 1edquedy = [DH ‘MO[q 10 G()° > d Je JuedlTu3Is

oIe SO[qeLIBA PIdIEW P[Oq ‘[opou oy} 0} Pappe SI J03o1pard uaym .y ul sagueyd o) IoJo1 sanjea el ‘1oyorpaid porjdde oy 03 S19Jo1 [OPOIN 210N

1L9°0 $69°0- TL6°  +00-  I¥€0  TI00- Ayivdwg 000

€TH0 068'1- 60T  +SI-  LLSO  +ELO- pEN

6L8'1 L8L0 000" LSS TLTO0  €€€°T o3¢

vrL8-  SPI'ST-  000° 060y  ¥b691- yueisuod 8L 0000 (bS°€)  LIES Aqredurg
S60°L ¥ST'0 90" ¥LT  VOL'T  PLYE O3y aaydado.ou; 960

€960 860°'T-  ST6  010-  +0S0  Lb0O- ssouaIeMy dAndadoIolu]

8¥C°0 §TS0- 9Ly T60- €610  8EI0- Aiqisuag aandasorajuy

7550 LIL'T-  80¢  TTI-  S9S°0  €85°0- X3

61L°1 809°0 000" L8¥  LLTO  ¥II'T o3¢

€TI'8-  $98vT-  000° ILT'Y  €6V'91- jueisuod I 0000 (TSS) 7819  Adoemooy sandsdorduy 1DH
I¥L0 8LL 0" 196 900- 6L£0  6100- uoyvINSRY uoouy ()00

$S€°0 118°1- €81 €SI 0PSO 8TLO- X3S

788°1 8LL0O 000" LSS 9LT0  IE€T o3¢

66S'8-  LTTST- 000 LIy €16'91- jueisuod LT 0000 (bS°E)  LIES uone[n3ay uonowy
N 17 SAJBLIBAOD IV

1D %S6 d g As q /sdoptpaid [y d (gp‘ip) A [opow

‘Kouanbaiy [oyoore g4 1L uo Ayredwd pue uordosoidjur ‘uonen3ar uorowd s103o1paid JO S[opow 1931J9 UTBA

¢d1qeL

SIUQOSI[OPY UI 3s() [0Y0o]y pue Ayedwy ‘uondosorou] ‘uonengoy uonowy :z ApmS — suonnqrijuo)) [euisLiQ



Original Contributions — Study 2: Emotion Regulation, Interoception, Empathy and Alcohol Use in Adolescents

Effects of emotion regulation, interoception and empathy on TLFB alcohol quantity
Emotion regulation is positively associated with TLFB alcohol frequency, and is moderated
by empathy

With covariates age (b= 7.002, p <.001) and sex (b=-7.707, p <.05) as significant
components, the general model for ER on TLFB alcohol quantity reached significance for the
whole sample (F(3,54) = 8.748, p <.001). The main predictor ER did not reach significance
(p > .05, see Table 3). Therefore, no moderation model was calculated for the whole sample.

While we did not find a significant model of ER on TLFB alcohol quantity in 14-year-
olds (p > .05) in the age separated models, we found significant main effect of ER (b = 8.491,
p <.05) and covariate sex (b =-15.805, p <.01) in the 16-year-olds (significant main model fit:
F(2,29)=7.635, p < .01, see Table S4 and Figure 2). Due to the non-significant model of ER
on TLFB alcohol quantity, no moderation model was calculated for 14-year-olds. For 16-year-
olds we found a significant model for the moderation of ER and TLFB alcohol quantity with
ET as moderator, with significant main effect of ER (b =27.512, p <.01), significant interaction
ER %X ET (b = 8.364, p <.05) and significant covariate sex (b =-17.835, p <.01) (see Table S5,
Figure 3 and Figure S1). The moderation model with HCT [Acc as moderator did not reach
significance for 16-year-olds (p >.05), but we observed a significant moderation of MAIA
Attention Regulation on the association between emotion regulation and TLFB quantity in 16-

year-olds (see Table S5).
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Figure 2
Effect of Emotion Regulation on TLFB alcohol quantity.
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Figure 3

Moderation effect of empathy on the association between Emotion Regulation and TLFB

quantity in 16 year-olds
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No association between interoception and TLFB alcohol quantity

We found a significant model for HCT [Acc on TLFB alcohol quantity (F(5,52) = 5.074,
p <.01) in the whole sample, with covariates age (b =5.790, p <.001) and sex (b =-8.516,
p <.05) as significant components. The main predictor HCT [Acc did not reach significance
(p > .05, see Table 3). Models separated by age revealed no significant effect in 14-year-olds
(p > .05), but a significant model for HCT IAcc on TLFB alcohol quantity for 16-year olds
(F(4,27) =3.264, p < .05), with covariate sex (b =-16.056, p <.05) as significant component
(see Table S4). See Table S6 for post-hoc analyses of the main effect of MAIA on TLFB alcohol
quantity.
No association between empathy and TLFB alcohol quantity

We found a significant model for ET on TLFB alcohol quantity (F(3,54)= 7.369,
p <.001) within the whole sample, with covariates age (b =6.479, p <.001) and sex (b =-
8.112, p <.05) as significant components. The main predictor ET did not reach significance
(p > .05, see Table 3). Looking at age separated models, we found no significant model for ET
on TLFB alcohol quantity for 14-year-olds (p > .05), but we found a significant model for 16-
year-olds (F(2,29) =3.575, p <.05), with covariate sex (b =-14.347, p <.05) as significant

component (see Table S4).
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Post-hoc analyses: Effects of emotion regulation, interoception and empathy on TLFB
binge drinking
The analyses of emotion regulation, interoception and empathy on TLFB binge drinking

can be found in Table S7 to Table S10 and Figure S2 and Figure S3.

Discussion

The motives for adolescent alcohol use are complex but one important function of
alcohol use might be related to managing aversive emotions. However, the mechanisms
underlying this process are not well understood. Adolescents with higher interoceptive
awareness and higher affective empathy capacities, might experience negative emotions more
strongly and more often, thus rendering them particularly vulnerable to alternative coping
strategies to regulate these emotions. Here, we investigated if in addition to poor emotion
regulation, higher interoception, and higher affective empathy function as motives for increased
alcohol use among adolescents. Moreover, we tested whether the relation between emotion
regulation and alcohol use is moderated by higher interoception and increased affective
empathy. We examined alcohol frequency and quantity separately, as these two parameters may
be subject of different processes and therefore affected differently.

We found lower emotion regulation, but not interoception and empathy, to be a
significant predictor for higher alcohol quantity, especially among 16-year-olds. Similar
significant results were found for alcohol misuse in the form of binge drinking (see Table S7
and Table S9), but not for the frequency of drinking. These findings support previous work,
particularly of alcohol misuse (e.g. Aurora & Klanecky, 2016), and suggest that adolescence
with poorer ability to regulate negative emotions are more prone to binge drink on drinking
occasions. On the one hand, this might point to alcohol use as an alternative strategy for coping
with negative emotions when emotion regulation abilities are poor, on the other, it might be due
to generally lower ability for self-regulation (i.e. impulse-inhibition, Schreiber et al., 2012).
This is in line with arousal theory and provide an indication of the coping mechanism even
before the development of an AUD (Shadur & Lejuez, 2015; Lannoy et al., 2021). Moreover,
our results support the assumption that alcohol frequency and alcohol quantity may be subject
to different processes (Robinson & Berridge, 1993; Berridge & Robinson, 2016). This is also
supported by the significant positive association between increased interoceptive accuracy and
more frequent drinking, but not the amount of alcohol or binge drinking, especially among 16-

year-olds in our sample. According to these findings, interoception is more important for the
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onset of alcohol use, i.e. how often adolescents drink, with the rewarding effects of alcohol
being “liked” (Robinson & Berridge, 1993), such as lowering the experience of arousal
triggered by heightened interoception (Wiens, 2005; Fiistos et al., 2012; Peacock et al., 2015).
But once drinking starts, the amount of alcohol serves a more instrumental purpose, that of
coping with emotions when emotion regulation is poor, i.e. the wanting mechanism (Robinson
& Berridge, 1993).

Interestingly, although empathy was not found to directly predict alcohol outcomes, it
had an indirect effect, by significantly moderating the association between emotion regulation
and alcohol quantity in 16-year-olds. Interestingly, we found a strong effect of emotion
regulation ability on quantity of alcohol use in 16-year-olds, if their affective empathy was
lower. That is, better emotion regulation was associated with smaller amounts of alcohol, but
only in adolescents where affective empathy was low (see Figure 3). This was quite surprising
as it was contrary to our assumption, but may be explained by a number of factors. First, it may
indicate an underlying factor such as alexithymia, which is associated with lack in emotion
regulation and empathy and higher alcohol use (Bird & Viding, 2014; Linn et al., 2021; Mul et
al., 2018). Second, social competence, which is characterized by high levels of emotion
regulation and empathy (Klinkhammer et al., 2022), contributes to adolescents popularity
(Bukowski et al., 2011). In turn, higher popularity is associated with increased alcohol use in
adolescence (Choukas-Bradley et al., 2015; Gommans et al., 2017). Thus, affective empathy,
in the sense of coping with emotions triggered by feelings stemming from others (Davis, 1983;
Ainley et al., 2015), seems to play a subordinate role in the relationship between emotion
regulation and alcohol use.

The findings on the influence of interoception on the relation between emotion
regulation and alcohol quantity point in a similar direction. In the present findings, however, a
distinction must be made between interoceptive accuracy and interoceptive sensibility, as has
been shown in previous studies (Jakubczyk et al., 2020; Garfinkel et al., 2015). While, contrary
to expectations, interoceptive accuracy (as measured by the HCT) had no moderating effect on
the relation between emotion regulation and alcohol quantity, there was a significant
moderating effect for interceptive sensibility (as measured by the MAIA), particularly in 16-
year-olds (see Table S5 and Figure S1). Intriguingly, adolescents with higher levels of
interoceptive sensibility tended to drink less with increasing emotion regulation abilities. In
contrast, those with lower levels of interoceptive sensibility tended to drink more with higher

levels of emotion regulation ability. Similarly, this effect was also true for binge drinking (see
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Table S8 and Table S10). These findings, however, were contrary to expectations and previous
findings of higher interoceptive sensibility in AUD patients (Jakubczyk et al., 2019; Jakubczyk
et al., 2020), but interestingly, indicate that emotion regulation abilities are particularly
important and positively influence alcohol intake, when bodily (and emotional) awareness is
high. This is in line with our proposed hypothesis and could be due to the fact that the MAIA
and attention regulation in particular, the capacity to focus and sustain attention to internal
experiences (Mehling et al., 2012), are closely related to the concept of mindfulness (Burg &
Wolf, 2012) and thus could be an indicator of a possible protective factor (Garland & Howard,
2018).

Finally, it is important to recognize some of the study’s limitations. Only two age groups
— 14 and 16 years old — were included in our cross-sectional sample and our findings were
primarily true for 16-year-olds. The low variance in alcohol frequency and quantity among 14-
year-olds may be the reason for the lack of effect in this age group. Nevertheless, the drinking
pattern of 14-year-olds, but also 16-year-olds, is consistent with previous literature (Brown et
al., 2009; Zeiher et al., 2018). Future investigations using a longitudinal design would not only
provide a clearer picture of how adolescent alcohol use evolves over time, it would allow us to
examine the development of emotion regulation, interoception and empathy during
adolescence, and assess the (causal) relation between these factors and alcohol use. To better
understand how emotion regulation and alcohol drinking patterns relate to each other, future
work might benefit from examining additional factors, such as drinking motives (Kuntsche et
al., 2005). Nevertheless, our findings provide a preliminary evidence that emotion regulation
interacts with adolescents’ interoception and empathy, thereby influencing early patterns of
risky drinking behavior such as binge drinking. Lastly, our results are partly based on self-
report judgments made by adolescents. Further research could examine whether these
assessments can also be mapped to involuntary processes and provide information about the
actual arousal experienced (Peacock et al., 2015), using physiological markers like heart rate
variability or electro dermal activity.
Implications for clinical work

The results of this study imply that it might be useful to strengthen adolescent” emotion
regulation ability, as social stimuli are particularly relevant during adolescence (quelle) and
adolescent face increased difficulties with emotion regulation due to protracted development of
frontal brain networks involved in self-regulation (quelle). However, emotion regulation

becomes particularly relevant as adolescents are more aware of their emotions and less able to
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empathize with others. Mindfulness, as a factor that has already been shown to strengthen self-
regulation and emotion regulation skills (quelle), may be a useful starting point. Our results
support this with the findings on attention regulation. Given that attention regulation is a crucial
aspect of mindfulness (Burg & Wolf, 2012; Kabat-Zinn, 1990), the significant moderation
effect of the MAIA Attention Regulation subscale in our sample implies that it may mitigate
the relationship between poorer emotion regulation ability and increased alcohol use
(Cavicchioli et al., 2019). However, more research is required as mindfulness in adolescents
and at an early stage of alcohol use has only recently been discussed (e.g. Arnaud et al., 2020).
It is possible, nevertheless, that increasing mindfulness in preventive approaches may already
have a beneficial effect and thus reduce the risk of developing an alcohol use disorder in
adolescence. This may be particularly relevant during pandemic situations. Although the
COVID-19 experience did not directly affect alcohol use in our sample, it may have a negative
effect on factors that are predictive of alcohol use (Prignitz et al., 2021; Ellis et al., 2020; Liang

et al., 2020), making prevention particularly relevant in this context.

Conclusion

Emotion regulation abilities have been suggested to be an important risk factor in the
development of unhealthy drinking habits in adolescents — particularly, when adolescent use
alcohol to cope with negative emotions. Here we investigated which factors might drive this
association in healthy adolescent and found that the adolescents’ level of interoceptive
sensibility and affective empathy moderated the association between alcohol use and emotion
regulation. Depending on lower empathy, the ability to regulate emotions becomes increasingly
relevant for the amount of alcohol used, whereas interoceptive sensibility might have a
protective effect on the relationship. The results also show that the effect of alcohol on body
perception, i.e. interoceptive accuracy, is relevant for initiation of drinking, while the amount
of alcohol becomes relevant for emotion regulation. This suggests that alcohol frequency and

alcohol quantity are controlled by two different mechanisms already at the onset of alcohol use.
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The Association Between Emotion Regulation and Alcohol Use in Adolescence Is
Moderated by Interoception and Affective Empathy
Supplement

S1 — detailed description of the self-report questionnaires MAIA

As interoceptive accuracy is influenced by situations and person-situation interactions
(Wittkamp et al., 2018), we decided to additionally assess interoceptive ability using a self-report
measure, the Multidimensional Assessment of Interoceptive Awareness questionnaire (MAIA, by
Mehling et al., 2012; for the German version see Bornemann et al., 2014). Specifically, we were
interested in the Attention Regulation subscale, which is defined as the ability to focus and
maintain attention on internal bodily signals (7 items, e.g. “I can pay attention to my breath without
being distracted by things happening around me.”) and is considered a particularly important skill
in interoceptive processing due to its ability to enhance interoception (Mehling et al., 2012). The
MAIA consists of seven additional subscales, namely Noticing (4 items), Not-Distracting (3
items), Not-Worrying (3 items), Emotional Awareness (5 items), Self-Regulation (4 items), Body
Listening (3 items) and Trusting (3 items). Each item is rated on a 6-point Likert scale from 0 =
“never” to 5 =“always”. [tems for each subscale are averaged with higher scores indicating greater

interoceptive awareness.
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Original Contributions — Study 2: Emotion Regulation, Interoception, Empathy and Alcohol Use in Adolescents

Figures

Figure S1. Moderation effect of MAIA subscale Attention Regulation (MAIA — AR) on the

association between Emotion Regulation and TLFB alcohol quantity in 16-year olds.
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Note. Higher MAIA-AR scores indicate higher attention regulation abilities.

Figure S2. Effect of Emotion Regulation on TLFB Binge Drinking.
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Note. Black line represents regression line for the whole sample; blue line represent regression

line for 16-year-olds, no binge drinking was observed in 14-year-olds.
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Original Contributions — Study 2: Emotion Regulation, Interoception, Empathy and Alcohol Use in Adolescents

Figure S3. Moderation effect of MAIA subscale Attention Regulation (MAIA-AR) on the

association between Emotion Regulation and TLFB Binge Drinking for the whole sample.
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Note. Higher MAIA-AR scores indicate higher attention regulation abilities.
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Original Contributions — Study 3: Alcohol Use during COVID-19 and Mindfulness

2.3 Jugendliches Alkoholkonsumverhalten wahrend der COVID-19-Pandemie
und die Bedeutung von Achtsamkeit®

Prignitz, M., Guldner, S., & Nees, F. (2021). Jugendliches Alkoholkonsumverhalten wéhrend der COVID-19-
Pandemie und die Bedeutung von Achtsamkeit. Sucht, 67(6), 287-297. https://doi.org/10.1024/0939-
5911/a000734
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Original Contributions — Study 3: Alcohol Use during COVID-19 and Mindfulness

Zusammenfassung:

Zielsetzung: Kognitive und psychosoziale Faktoren konnen zu individuellen
Verdnderungen im Alkoholmissbrauch beitragen und fithren im Jugendalter zu einer erhéhten
Vulnerabilitit. In diesem Kontext spielt die aktuelle COVID-19 Pandemie eine wichtige Rolle.
In der aktuellen Studie wird untersucht, ob ein Anstieg negativer Gedanken in der Pandemie
einen Risikofaktor fiir einen erhohten Alkoholkonsum darstellt und welche Rolle hierbei
Achtsamkeit spielt.

Methodik: An der Untersuchung nahmen 72 Jugendliche (36 weiblich, Alter 15.13 + 1.0
Jahre) teil, von denen N = 21 einen Onlinefragebogen vollstindig wéhrend der ersten
Lockdown-Phase der Pandemie (Frithjahr 2020) und dem Ubergang in die zweite Welle im
Abstand von jeweils 14 Tagen und {iber 6 Wochen zu ihrem Alkoholkonsum, Kognitionen,
Emotionserleben und ihrer sozialen Belastung ausfiillten.

Ergebnisse: Wihrend sich der Alkoholkonsum der Jugendlichen im Verlauf der
Pandemie nicht signifikant verénderte, zeigten sich deutlichere Verdnderungen in den
kognitiven und psychosozialen Belastungen der Jugendlichen. Negative Gedanken waren
hierbei ein signifikanter Pradiktor fiir den Alkoholkonsum zu Beginn der zweiten COVID-19-
Welle (b =1.314, p <.01). Dieser Zusammenhang wurde durch Trait-Achtsamkeit signifikant
moderiert (b =-.283, p <.01).

Diskussion: Negative Gedanken scheinen ein wichtiger Faktor fiir das
Alkoholkonsumverhalten im ersten Verlauf der COVID-19 Pandemie zu sein und konnten
somit das Risiko eines Alkoholmissbrauchs im weiteren Verlauf der Pandemie deutlich

erhohen. Achtsamkeit scheint solchen negativen Entwicklungen entgegenwirken zu kénnen.

Schliisselworter: Alkoholkonsum, Achtsamkeit, Jugendalter, COVID-19, Emotion

Adolescence Alcohol Use Behaviours During the COVID-19 Pandemic and the Role of
Mindfulness Abstract:

Objective: Cognitive and psychosocial factors contribute to individual differences in
alcohol (mis)use and increase the risk of alcohol abuse during adolescence. In this context, the
COVID-19 pandemic is of high importance. The current study investigates whether an increase
in negative thoughts during the COVID-19 pandemic is a risk factor for heightened alcohol use,

and the extent to which mindfulness plays a role.
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Original Contributions — Study 3: Alcohol Use during COVID-19 and Mindfulness

Methods: We examined 72 adolescents (36 female, age 15.13 £ 1.0 years), with N =21
completing an online survey over 6 weeks, with an interval of 14 days, during the first lock-
down in Germany (Spring 2020) and the transition into the second wave, to examine alcohol
use, emotional factors and social burdens during the COVID-19 pandemic.

Results: While alcohol use did not significantly change during the first wave of the
pandemic, more clear changes were observed for cognitive and psychosocial factors. Negative
thoughts at the end of the first lock down hereby significantly predicted alcohol use at the
beginning of the second wave (b = 1.314, p < .01). Trait mindfulness served as a significant
moderator in this context (b =-.283, p <.01).

Conclusion: Negative thoughts seem to play an important role for alcohol use during
the first wave of the COVID-19 pandemic and could therefore increase the risk of substance
abuse considerably in the following course of the pandemic. Mindfulness seems to counteract

such negative developments.

Keywords: alcohol use, mindfulness, adolescence, COVID-19, emotion
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Original Contributions — Study 3: Alcohol Use during COVID-19 and Mindfulness

Identifikation neurobehavioraler Risiko- und Resilienzprofile des Suchtverhaltens bei
Jugendlichen (TP1) & Entwicklung von suchtrelevanten Screening und
Priventionsinstrumenten in einem mechanismen-orientierten Ansatz (TP2)
Zusammenfassung der Teilprojekte 1 und 2 im IMAC-Mind Verbund: Die bisherige
Forschung hat eine Reihe von Faktoren identifiziert, die vermutlich zu individuellen
Unterschieden in der Vulnerabilitit fiir Substanzmissbrauch und -abhingigkeit beitragen.
Diese Faktoren erstrecken sich iiber soziale, neurobiologische sowie psychologische
Bereiche und scheinen vor allem im Jugendalter, als ein kritischer Lebensbereich fiir die
Entwicklung psychischen Stérungen, von besonderer Bedeutung zu sein. Ca. 34 % der in
Therapie zur Behandlung einer Substanzabhéngigkeit befindlichen Personen sind unter 25
Jahren und 55 % der minnlichen 18-Jihrigen zeigen bereits einen gefdhrlichen
Alkoholgebrauch.

Basierend auf einem Mechanismen orientierten Ansatz fiir psychische Stérungen,
zielen wir in zwei Projekten (TP1 und TP2) des IMAC-Mind Verbundes (,,Improving
Mental Health and Reducing Addiction in Childhood and Adolescence through
Mindfulness: Mechanisms, Prevention and Treatment™; https://www. imac-mind.de) darauf
ab, a) diese Vulnerabilitits- und Resilienzfaktoren fiir Suchterkrankungen weiter anhand
biopsychosozialer Komponenten zu klassifizieren, und b) evidenzbasierte Screening- und
Praventionsinstrumente zu entwickeln, die Impulsivitdt, Belohnungsabhingigkeit und
negative Affektivitit auf neuronaler Ebene bei Kindern und Jugendlichen erfassen und es
den Kindern und Jugendlichen ermdglichen sollen, diese zu regulieren.

Dies erfolgt durch den Riickgriff auf verschiedene ldngsschnittlich untersuchte
Kohorten und die Biindelung der erhobenen individuellen, Umwelt- und neurobiologischen
Datenséitze  entlang der folgenden zentralen  Konstrukte:  Selbstregulation,
Belohnungssensitivitdt, Impulsivitidt und emotionale Reaktivitét.

Dartiber hinaus werden Familiengeschichte, negative Lebensereignisse, soziale und
genetische Faktoren sowie Komorbidititen (Depression, Angst) untersucht und beziiglich
Suchtverhalten und Substanzmissbrauch evaluiert. Die Daten der verschiedenen
Langsschnittstudien werden entlang eines multimodalen Ansatzes integriert und
kreuzvalidiert.

Die zu untersuchenden Mechanismen stellen dabei auch zentrale Komponenten
achtsamkeitsbasierter Mediation und Intervention dar, welche auf die Verbesserung der

Aufmerksamkeitskontrolle, Emotionsregulation und Bewusstsein fiir das Selbst abzielt.
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In diesem Zusammenhang ist es auch wichtig, auf Strategien zu fokussieren, die im
Alltag Anwendung finden kénnen und somit eine hohe 6kologische Validitét besitzen, und
die nicht durch retrospektive oder generalisierte Reaktionen beeinflusst sind, sondern
dynamische Prozesse abbilden und intraindividuelle Variabilitdt erfassen kdnnen. Diese
zentralen Bereiche werden auf Verhaltens- und neuronaler Ebene definiert und durch
Computer/ Internet/Smartphone basierte Technologie fiir die Entwicklung der Screening-
und Praventionsinstrumente (,,Ecological Momentary Assessment” [EMA], ,,Ecological
Momentary Intervention [EMI]) eingesetzt, die leicht zu handhaben sind und eine

personalisierte Intervention ermdglichen.

Einfithrung

Die Risiken fiir die Entstehung von Substanzmissbrauch und Sucht sind multifaktoriell
und haufig kumulativ (z. B. Appleyard, Egeland, van Dulmen & Sroufe, 2005). Sie umfassen
Faktoren wie das soziale Umfeld, neurobiologische und psychologische Prozesse (Conrod &
Nikolaou, 2016). Hierbei spielen Mechanismen wie Belohnungssensitivitét, Impulskontrolle,
Risikobereitschaft und emotionale Regulation eine wichtige Rolle (z. B. Nees et al., 2012), aber
auch das emotionale Erleben und kognitive Faktoren wie vermehrt auftretende negative
Gedanken konnen das Alkoholkonsumverhalten negativ beeinflussen (Heinrich, Schumann,
Flor & Nees, 2016; Nees et al., 2012; Whelan et al., 2014; White, Xie, Thompson, Loeber &
Stouthamer-Loeber, 2001; Disner, Beevers, Haigh & Beck, 2011). Solche Faktoren sind vor
allem im Jugendalter zentral, wo der Konsum von Alkohol héufig seinen Anfang nimmt
(Wittchen et al., 2008; Brown, et al., 2008; Swendsen et al., 2012) und rapide klinisch
bedeutsam werden kann (Wittchen et al., 2008): 34 % der Suchtpatienten in Behandlung sind
unter 25 Jahre alt und ca. 55 % der méannlichen 18-Jéhrigen zeigen bereits einen kritischen
Alkoholgebrauch mit fiinf oder mehr alkoholischen Getrdanken hintereinander (EMCDDA,
2011). Dies unterstreicht die Notwendigkeit der Entwicklung geeigneter Screening-,
Praventions- und Interventionsinstrumente, die frith im Jugendalter ansetzen und auf fiir das
Alkoholkonsumverhalten kritischen neurokognitiven und psychosozialen Mechanismen
aufbauen (Zielsetzung in Teilprojekt 2 des IMAC-Mind Ver- COVIDbundes). Eine weitere
mogliche FEinflussgroe konnten achtsamkeitsorientierte Prozesse bzw. interindividuelle
Unterschiede in dispositioneller (Trait-)Achtsamkeit sein (Karyadi, VanderVeen & Cyders,
2014), welche den Alkoholkonsum iiber die Assoziation mit den genannten Mechanismen

mitbestimmen konnte. Trait-Achtsamkeit wird vermehrt als wichtiger Resilienzfaktor bei
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Substanzmissbrauch und -sucht im Jugendalter diskutiert (Christopher, Ramsey & Antick,
2013; Bowen & Enkema, 2014) und scheint mit den zuvor genannten Mechanismen wie
Impulskontrolle und Emotionsregulation assoziiert zu sein (Oberle, Schonert-Reichl, Lawlor &
Thompson, 2012; Lyvers, Makin, Toms, Thorberg & Samios, 2014). Dies bedeutet, dass
achtsamkeitsbezogene Aspekte auch fiir die Priavention und Intervention von
Alkoholmissbrauch wirkungsvolle Ansatzpunkte bieten konnten (Goldberg, Riordan, Sun &
Davidson, 2021; Dunning et al., 2019; Cavicchioli, Movalli & Maff ei, 2018). In diesem
Zusammenhang ist es des Weiteren von grofler Bedeutung, die Verldufe des
Alkoholkonsumverhaltens zu charakterisieren, um so Pridiktoren und Moderatoren genauer
bestimmen zu konnen. Dies kann durch den Riickgriff auf und die Biindelung von
langsschnittlichen Kohorten realisiert werden, deren Daten dann entlang multimodaler Ansitze
integriert und kreuzvalidiert werden konnen (Zielsetzung in Teilprojekt 1 im IMAC-Mind
Verbund).

Im Kontext solcher Risikofaktoren wird aktuell auch die COVID-19-Pandemie als eine
sensible Phase fiir die Entwicklung eines Alkoholmissbrauchs diskutiert. Forderungen nach
geeigneten und  wirkungsvollen,  individuell  angepassten  Prdventions-  und
InterventionsmaBBnahmen werden daher momentan umso lauter (Figueiredo et al., 2021; Galea,
Merchant & Lurie, 2020). Sie sollen helfen Kinder und Jugendliche rechtzeitig vor moglichen
negativen Entwicklungen durch die multifaktorielle Belastung der Pandemie zu schiitzen (Ellis,
Dumas & Forbes, 2020). Die Pandemie hat bereits jetzt einen deutlichen Einfluss auf das
alltdgliche Leben, vor allem hinsichtlich psychosozialer Faktoren wie beispielsweise Isolation
und depressiver Symptome, die bisher als kritisch fiir einen erhohten Alkoholkonsum
identifiziert werden konnten (Le et al., 2021; Bravo et al., 2018). Bereits kurz nach Beginn der
Pandemie in China zeigten sich dort bis zu 40 % der Jugendlichen starken negativen
emotionalen Belastungen ausgesetzt (Liang et al., 2020). Hierbei scheint sich vor allem auch
die Isolation im Rahmen von Lockdown-MaBnahmen und die dadurch entstehende vermehrte
Einsamkeit negativ auf die kognitive und emotionale Belastung auszuwirken (Ensel & Lin,
1991; Saltzman, Hansel & Bordnick, 2020). Das vermehrte Auftreten depressiver Symptomatik
scheint auch einen Risikofaktor fiir einen erhohten Alkoholkonsum in der Pandemie
darzustellen (Dumas, Ellis & Litt, 2020). Die Héufigkeit des Alkoholkonsums scheint bei
jungen Menschen in der COVID-19 Pandemie generell zu steigen und dies nicht nur bei
virtuellen Zusammenkiinften mit der Peer-Gruppe, sondern vor allem auch in Situationen, wenn

die Jugendlichen alleine waren (Dumas et al., 2020), und wurde verstirkt, wenn bei
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Jugendlichen pra-pandemisch bereits depressive Symptome vorlagen (Dumas et al., 2020), was
wiederum das Stresserleben negativ zu beeinflussen scheint (Shanahan et al., 2020).

Welche Faktoren in dieser Hinsicht spezifisch durch die COVID-19 Pandemie wirken
ist bisher, vor allem im Jugendalter, allerdings noch nicht hinreichend untersucht. Beziiglich
depressionsbezogener Faktoren haben sich negative Gedanken und -prozesse schon lianger als
zentraler Faktor gezeigt (z. B. Disner et al., 2011) und sorgen hierbei flir erh6hten Stress
(Engert, Smallwood & Singer, 2014). Bisher ist jedoch noch nicht klar, wie sich kognitive und
psychosoziale Faktoren bei Jugendlichen im Verlauf der durch die Pandemie hervorgerufenen
Lockdown-Phasen hinweg verdndern, ob diese den Alkoholkonsum in diesen Phasen
mitbestimmen und welche Resilienzfaktoren hierbei eine Rolle spielen konnten.

Die aktuelle Studie fokussierte auf negative Gedanken und deren Einfluss auf
Veranderungen im Alkoholkonsum iiber die erste Lockdown-Phase der Pandemie. Hierbei
gehen wir von einem positiven Zusammenhang zwischen der Stirke negativer Gedanken und
dem Konsum von Alkohol aus. Des Weiteren mochten wir untersuchen, ob dieser mogliche
positive Zusammenhang durch Trait-Achtsamkeit, welche als Resilienzfaktor wirken konnte,

moderiert wird.

Methodik
Stichprobe und Durchfiihrung

Die Rekrutierung der Teilnehmenden erfolgte iiber Werbung an Schulen der
Metropolregion Rhein-Neckar und in sozialen Netzwerken, sowie {ber das
Einwohnermeldeamt der Stadt Mannheim. Fiir die Teilnahme an der in TP2 {ibergeordneten
MRT-Untersuchung war es erforderlich, dass die Teilnehmer keine Probleme mit der deutschen
Sprache hatten, Rechtshénder waren, keine psychischen oder akuten/ chronischen korperlichen
Erkrankungen angaben und keine Medikamente einnahmen. Von den in TP2 erhobenen 72
Jugendlichen (48 % weiblich, Durchschnittsalter 15.11 + 1.0 Jahre) nahmen 21 Teilnehmende
(14 weiblich, Durchschnittsalter 15.14 + 1.014 Jahre) vollstidndig an der mehrwelligen Online-
Befragung zu COVID-19 teil. Eine Ubersicht iiber die Gesamt- und die COVID-19-Stichprobe
findet sich in Tabelle 1. Die Teilstichprobe, die an der COVID 19-Befragung teilnahm,
unterschied sich weder im Alter (¢(69) = .087, p > .05), der Geschlechterverteilung (t(69) =
1.757, p > .05), dem allgemeinen Alkoholkonsum (t(72) = -.837, p > .05) noch der Trait-
Achtsamkeit (t(72) = .423, p > .05) von der Teilstichprobe, die nicht an der COVID-19-

Befragung teilnahm.
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Tabelle 1. Ubersicht iiber Verteilung und Mittelwerte der Gesamtstichprobe in TP2 und der
Teilstichprobe der COVID-19-Befragung.

Gesamtstichprobe COVID-19-Stichprobe
N (%) M (SD) N (%) M (SD)
Teilnehmer 72 21
Alter 15.11 (1.0) 15.14 (1.014)
14 Jahre 32 (42.7) 9 (42.9)
16 Jahre 40 (53.3) 12 (57.1)
Geschlecht ménnlich 36 (48.0) 7 (33.3)
weiblich 36 (48.0) 14 (66.7)
AUDIT Gesamtwert 3.47 (4.282) 2.81 (4.203)
MAAS-A Mittelwert 4.141 (.734) 4.198 (.691)

Die Daten wurden in der Rhein-Neckar Metropolregion vom 16.04.2020 bis 19.11.2020
erhoben. Die erste harte Lockdown-Phase in Deutschland begann am 22.03.2020 und endete
am 04.05.2020 mit ersten Lockerungen (Bundesregierung Deutschland, 2021). Die ersten vier
Messzeitpunkte lagen somit innerhalb der ersten COVID- 19-Welle, die laut Robert-Koch
Institut (2021) von Januar bis Mitte Juni 2020 andauerte. Der fiinfte Messzeitpunkt wurde im
Abstand von vier Monaten erhoben, als die Inzidenzzahlen in Deutschland im Rahmen der
zweiten COVID- 19-Welle wieder anstiegen (November 2020 bis Februar 2021; Robert-Koch
Institut, 2021) und der ,,Lockdown light* mit Beginn zum 02.11.2020 von der Bundesregierung
beschlossen wurde (Bundesregierung Deutschland, 2021). Zum Zeitpunkt des ersten
Lockdowns wurde in der Rhein-Neckar Metropolregion unter anderem ein Kontaktverbot
erlassen. Hierzu zdhlten das Einhalten eines Mindestabstandes zur nédchsten Person von
mindestens 1,5 Metern und die Begrenzung der Personenzahl, die sich im 6ffentlichen oder
privaten Raum treffen durfte. Des Weiteren wurden Grof3- und Privatveranstaltungen untersagt
und eine Maskenpflicht fiir das Betreten von Geschiften und dem Offentlichen
Personennahverkehr erlassen. Auflerdem wurden Schulen und Kindertagesstitten geschlossen
(Bundesregierung Deutschland, 2021).

Die ldngsschnittliche Befragung wurde anonym als Onlinebefragung durchgefiihrt und
durch die Ethikkommission der Medizinischen Fakultdt Mannheim der Universitit Heidelberg
genehmigt. Fiir die Erhebung der COVID-19-Daten wurden die Teilnehmenden der Studie in
TP2 zum Beginn des ersten Lockdowns in Deutschland per Mail kontaktiert, ausfiihrlich {iber
den Zweck der Untersuchung aufgekldrt und um Mitwirkung an der COVID- 19-Befragung
gebeten. Nach schriftlicher Einwilligung der Sorgeberechtigten und der Jugendlichen, erhielten

die Teilnehmenden via Mail einen Link zu der Online-Erhebungsplattform SoSci Survey
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(Leiner, 2019), wo sie mit einem personlichen Teilnehmercode die Befragung am heimischen

Computer starten konnten.

Instrumente

Die Auswirkungen der COVID-19-Pandemie wurden iiber das Coronavirus Health
Impact Survey (CRISIS) V0.1 (Nikolaidis et al., 2021) in deutschsprachiger Form erfasst. Der
CRISIS umfasst Fragen zu depressionsbezogenen (z. B. Konzentration, Sorge, Unruhe) und
sozialen Faktoren (z. B. Einsamkeit), sowie zu verschiedenen psychischen Storungen und durch
COVID-19 ausgeloste Verdanderungen im alltdglichen Erleben. Fiir die aktuelle Studie haben
wir die Fragen zu negativen Gedanken sowie die Angaben zum Alkoholkonsum (,,Wéhrend der
letzten 14 Tage: Wie viel und haufig hast du Alkohol konsumiert?*; 5-stufige Antwortskala von
1 = ,,iiberhaupt nicht* bis 5 = ,,reguldr — Wie viele Einheiten pro Woche?*) herangezogen. Die
Erfassung negativer Gedanken erfolgte mittels eines einpoligen Items (,,Wahrend der letzten 14
Tage: inwieweit hattest du negative Gedanken und hast iiber unangenehme Erfahrungen oder
Dinge nachgedacht, die dir ein schlechtes Gefiihl geben?*; 5-stufige Antwortskala: 0 =
,.uberhaupt nicht* bis 4 = ,.die meiste Zeit™). Weitere Beispielitems des CRISIS-Fragebogens
finden sich im Elektronischen Supplement (ESM) 1.

Der allgemeine Alkoholkonsum vor der Pandemie wurde mit dem Alcohol Use Disorder
Identification Test (AUDIT) von Babor und Grant (1989) erfasst. Der AUDIT umfasst 10 Items,
die auf einer 5-stufigen Skala beantwortet werden (z. B. ,,Wie oft haben Sie an einem Tag mehr
als 6 alkoholische Getrdnke getrunken?).

Achtsamkeit wurde mit der Mindful Attention Awareness Scale - Adolescents (MAAS-
A; Brown, West, Loverich & Biegel, 2011) in deutscher Fassung erhoben. Der Fragebogen
erfasst Achtsamkeit unidimensional {iber 14 Items, die auf einer sechsstufigen Likert-Skala von
1 = ,fast immer™ bis 6 = ,fast nie®“ bewertet werden (Beispiel- Item: ,Ich hetze durch

Aktivitdten, ohne wirklich aufmerksam fiir sie zu sein®).

Statistische Auswertung

Zur Analyse der Unterschiede im Alkoholkonsum sowie der negativen Gedanken iiber
die erste Lockdown-Phase wurden Messwiederholungsmodelle berechnet. Mittels
Korrelationsanalyse wurden die Zusammenhédnge zwischen negativen Gedanken wéhrend der
ersten Lockdown- Phase (Messzeitpunkte 1-4) und dem Alkoholkonsum zu Beginn der zweiten
Welle (Messzeitpunkt 5) ermittelt. Schlieflich wurde die Rolle von Achtsamkeit auch

beziiglich einer moglichen priadiktiven Eigenschaft negativer Gedanken wihrend der
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Lockdown-Phase (Messzeitpunkt 4 /Follow Up 3 (FU3)) auf den Alkoholkonsum zu Beginn
der 2. Welle (Messzeitpunkt 5 (FU4)) mittels eines Regressionsmodells untersucht (Pradiktor:
Negative Gedanken zu FU3, Kriterium: Alkoholkonsum zu FU4, Moderator: Achtsamkeit).
Neben Alter und Geschlecht wurde auch fiir Alkoholkonsum und Negative Gedanken vor
COVID-19 kontrolliert, um prapandemische Unterschiede in Alkoholkonsum und negativen
Gedanken herauszurechnen.

Alle Analysen wurden mittels SPSS fiir Windows, Version 25.0 (IBM Corporation,
2017) und des SPSS Erginzung- Werkzeug PROCESS macro Version 3.4 (Hayes, 2017)

durchgefiihrt und mit einem Signifikanzniveau von p <.05 berechnet.

Ergebnisse

Die Messwiederholungsmodelle fiir Alkoholkonsum (Fsg5=1.296, p = .273, .= .071)
und negative Gedanken (Fss5=1.997, p = .087, n.=.105) wurden nicht signifikant (beide p >
.05). Die Verldufe von Alkoholkonsum und negativen Gedanken sind in Abbildung 1
dargestellt. Die Verldufe weiterer psychosozialer Faktoren, die mit dem CRISIS Fragebogen

erfasst wurden, finden sich zur Information in ESM 2 und 3.
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Abbildung 1. Zeitlicher Verlauf fiir den Alkoholkonsum (1 = ,iiberhaupt nicht* bis 5 =
,reguldar”) und negative Gedanken (0 = ,,liberhaupt nicht™ bis 4 = ,,die meiste Zeit™) wihrend
der COVID-19-Befragung iiber alle Befragungszeitpunkte hinweg, dargestellt fiir jeden der N
=21 Teilnehmenden. Regressionslinien bilden den allgemeinen Trend iiber alle Messzeitpunkte
ab. Messwiederholungsmodelle wurden nicht signifikant (beide p > .05).
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Es zeigten sich signifikante Korrelationen zwischen dem Alkoholkonsum zu FU4 und
negativen Gedanken zu Baseline, FU1 und FU3 (siehe Tabelle 2). Die Korrelationen weiterer
psychosozialer Faktoren, die mit dem CRISIS Fragebogen erfasst wurden, finden sich zur

Information in ESM 4.

Tabelle 2. Partielle Korrelationen zwischen den Erhebungszeitpunkten negativer Gedanken der

COVID-19-Befragung (Vor C-19 = vor COVID-19) kontrolliert fiir Alter, Geschlecht und
AUDIT.

Negative Gedanken
Alkohol Vor C-19  Baseline FUI1 FU2 FU3 FU4
Vor C-19 390 656" 414 419 516" -.041
Baseline 693" 852 809" 605" 8177 337
FUI 692" 815" 637" 596" 842" 4477
FU2 A451°F 686" 754 674 881" 600"
FU3 544" 763 545" 560" 795" 370
FU4 4487 692" 6317 4617 760" 243

Anmerkungen. Vor C-19 = vor COVID-19; Tp<.1; "p<.05; " p<.01; ™" p<.001.

Zudem zeigte sich ein signifikanter Moderationseffekt von Achtsamkeit auf die
Vorhersage des Alkoholkonsums zu FU4 durch negative Gedanken (Negative Gedanken FU3:
b=1.314, p <.01, Achtsamkeit: b =.523, p < .05, Alkohol vor COVID-19: b = .352, p <.001,
Interaktionseffekt (Moderation) zwischen Negative Gedanken FU3 x Achtsamkeit: b = -.283,
p < .01) (siche Tabelle 3 und Abbildung 2). Die Zusammenfassung entsprechender
Moderationsmodelle fiir die weiteren Faktoren des CRISIS Fragebogens findet sich zur

vollstdndigen Information in ESM 5 und 6.
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Abbildung 2. Moderationsmodell fiir negative Gedanken zu FU3 und Alkoholkonsum zu FU4
moderiert durch Achtsamkeit (MAAS-A). Hoherer MAAS-A-Wert entspricht hoherer
Achtsamkeit. Regressionsgleichungen sind fiir jede MAAS-A-Gruppe abgetragen und bilden
den allgemeinen Trend der Gruppe ab.
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Diskussion

Ziel der aktuellen Studie war es, negative Gedanken im Verlauf der durch die Pandemie
hervorgerufenen ersten Lockdown-Phase bei Jugendlichen zu charakterisieren und deren
Auswirkungen auf den Alkoholkonsum zu Beginn der zweiten Welle, sowie die Rolle von
Achtsamkeit als einen moglichen Resilienzfaktor zu untersuchen.

Uber die Befragungszeitpunkte hinweg zeigte sich kein signifikanter Anstieg im
Alkoholkonsum, sondern dieser blieb in der ersten Lockdown-Phase bei den untersuchten
Jugendlichen eher stabil. Auch in negativen Gedanken zeigte sich kein signifikanter Anstieg
iiber die erste Lock-down-Phase hinweg, jedoch zeigte sich ein genereller negativer Trend —
auch bei psychosozialen Faktoren und im emotionalen Erleben (siehe elektronisches
Supplement [ESM] 2-3), die sich alle im Verlauf verschlechterten.

Eine mogliche Erklérung fiir den relativ stabilen Verlauf des Alkoholkonsums kénnte
darin liegen, dass die Restriktionen durch die Ausgangssperre und das Kontaktverbot die
Gelegenheiten zum Alkoholkonsum gerade in dieser ersten Lockdown-Phase doch deutlich
minimierten. Gleichzeitig ist jedoch auch hervorzuheben, dass der Alkoholkonsum {iiber diese
Zeitspanne, trotz der Einschrankungen, nicht abnahm. Unter diesem Gesichtspunkt sind die zu

beobachteten Verdnderungen in negativen Gedanken (Abbildung 1) nochmals stirker
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hervorzuheben. Auch wenn sich in der aktuellen Studie nur ein Trend zeigte, konnten sie ein in
der momentanen Pandemie-Phase noch verstecktes Risikopotential bergen, welches erst
entscheidende negative Auswirkungen bei einer Normalisierung und/oder einem Riickgang der
Pandemie hat. Dies trifft auch auf die weiteren erfassten psychosozialen Faktoren zu, die sich
ebenso tiiber die erste Lockdown-Phase hinweg teilweise stark verdndern (siche ESM 2-3).
Diese Annahme eines erhohten Risikopotentials wird auch dadurch untermauert, dass negative
Gedanken zum Erhebungszeitpunkt FU3 (Ende Mai 2020) den Alkoholkonsum zu Beginn der
zweiten COVID- 19-Welle signifikant vorhersagten. Diese Ergebnisse unterstiitzen au3erdem
vorhandene Studien, die bereits eine positive Assoziation zwischen wiederholtem Griibeln und
negativen Emotionen und spéterem Alkoholkonsum zeigen (Bravo, Pearson & Baumgardner,
2020; Memedovic et al., 2019), sowie Befunde, wonach Alkohol als Coping-Strategie gegen
erlebten Stress und Depressivitit eingesetzt wird (Windle, 2000; Bravo et al., 2018), was
wiederum ebenfalls mit Rumination und dem Risiko zu Problemtrinken in Zusammenhang zu
stehen scheint (Atkinson, Ortiz & Smith, 2020).

Geht man von einem solchen versteckten Risikopotential aus, dann ist die Identifikation
moglicher Resilienzfaktoren, die solchen negativen Zusammenhédngen entgegensteuern
konnten, wichtig. Hierbei ist interessant zu sehen, dass Achtsamkeit solchen negativen
Entwicklungen entgegenwirken konnte: Hoch achtsame Jugendliche tranken bei vermehrten
negativen Gedanken weniger Alkohol, wohingegen wenig achtsame Jugendliche bei
vermehrten negativen Gedanken einen erhdhten Alkoholkonsum aufwiesen (Abbildung 2).
Achtsamkeit ist mit Rumination und negativen Gedanken assoziiert (z. B. Deyo, Wilson, Ong
& Koopman, 2009) und die Ergebnisse stehen damit im Einklang mit fritheren Studien zur
Schutzfunktion von Achtsamkeit (z. B. Robinson, Ladd & Anderson, 2014; Broderick &
Jennings, 2012). Ahnliche Wirkmechanismen von Achtsamkeit auf depressionsbezogene
Emotionen und Alkoholkonsum konnten bereits gezeigt werden (Diehl et al., 2020; Garland,
Gaylord, Boettiger & Howard, 2010).

Zusammenfassend zeigt die vorliegende Studie, dass negative Gedanken in der ersten
COVID-19 Lockdown-Phase zu vermehrtem Alkoholkonsum bei Jugendlichen zu Beginn der
zweiten Lockdown-Phase fiihren kdnnen und so sogar die Entwicklung in einen kritischen
Alkoholkonsum nach dieser Phase mitbestimmen konnten. Es ist nicht auszuschlieBen, dass mit
Andauern der Pandemie und in Ermangelung anderer Strategien zur Emotionsregulation der
Alkoholkonsum bei Jugendlichen vermehrt als eine Bewéltigungsstrategie eingesetzt wird. Die
signifikante Rolle von Achtsamkeit legt zudem nahe, dass kognitive und psychosoziale

Schnittstellen, wie sie etwa im Rahmen von TP2 des IMAC-Mind Verbundes evaluiert werden,
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sinnvoll in priaventive MalBnahmen integriert werden konnten, um in starken
Belastungssituationen einem erhohten Alkoholkonsum friithzeitig entgegenzuwirken. Diese
MaBnahmen konnten mit digitaler Technologie, beispielsweise iliber Smartphone Apps,
implementiert und somit im Alltag einfacher einsetzbar gemacht werden. Dies ist auch eines
der Hauptziele des TP2, unter Einbezug der neuropsychosozialen Mechanismen des
Alkoholkonsums.

Einige Limitationen sollten bei der Interpretation der Ergebnisse Beachtung finden. Die
Teilstichprobe der COVID-19-Befragung ist mit N = 21 relativ klein und weist eine niedrige
Varianz im Alkoholkonsum auf. Zudem erfasst der CRISIS-Fragebogen Alkoholkonsum nur
als einen Teilaspekt mdoglicher COVID-19-Folgen und lediglich durch ein Item, sodass
prizisere Aussagen iiber Konsummuster der Jugendlichen (wie bspw. Binge drinking) nicht
moglich sind. Zusitzliche Untersuchungen regelméfBig Alkohol konsumierender Jugendlicher
mit detaillierteren Erfassungsinstrumenten fiir Alkoholkonsum konnten einen tieferen Einblick
in den Verlauf des Alkoholkonsums und dessen Risikofaktoren iiber die COVID-19-Pandemie
geben. Weiterhin wurden in der vorliegenden Arbeit zusétzliche mogliche Einflussgrofen, wie
etwa eine mogliche restriktive Uberwachung des Alkoholkonsums durch die Eltern oder andere
entwicklungspsychosoziale Faktoren, wie etwa individuelle Trinkmotive (Kuntsche, Knibbe,
Gmel & Engels, 2005; EMCDDA, 2011), das Netto-Einkommen des Haushalts (z. B. Goodman
& Huang, 2002), oder das Alkoholkonsum- und Gesundheitsverhalten der Eltern (z. B. Yu,
2003) nicht konkret erfasst, welche in kiinftigen Arbeiten mit eingehen sollten. Beriicksichtigt
man den lidngsschnittlichen Verlauf, haben die Ergebnisse dennoch einen signifikanten
Mehrwert, mangelt es doch gerade weiterhin noch an solchen ldngsschnittlichen Daten. In
diesem Zusammenhang sollten vor allem zukiinftige Ansdtze versuchen, Daten zu
Pandemieeffekten in bereits bestehenden ldngsschnittlichen Kohorten zu erheben. Dies wiirde
auch wichtige Moglichkeiten im Hinblick auf weitere prapandemische Faktoren bieten und
somit die Prizision in Richtung Privention bei Alkoholkonsum bezogenen Risikoprofilen
deutlich erhohen. Dies verfolgen wir aktuell in TP1 des IMAC-Mind Verbundes. Hier
integrieren wir unterschiedliche Léngsschnittkohorten und analysieren die Daten im Hinblick
auf neuropsychosoziale Mechanismen des Alkoholkonsums und deren Bezug zu Achtsamkeit,

um schlieBlich solche priadiktiven Verlaufsmodelle ndher zu bestimmen.

Schlussfolgerungen fiir die Praxis
» Wihrend der 1. Welle der COVID-19 Pandemie zeigt sich der Alkoholkonsum bei 14- und

16-jahrigen Jugendlichen relativ stabil
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* Negative Gedanken zum Ende der 1. Welle sagen den Alkoholkonsum zu Beginn der zweiten
COVID-19-Welle vorher

* Achtsamkeit wirkt moderierend auf diesen Zusammenhang

* Kognitive und psychosoziale Faktoren sollten daher als priaventive MaBnahmen zur
Verhinderung eines iibersteigerten Alkoholkonsums bei Jugendlichen im weiteren Verlauf bzw.

als Folge der Pandemie friihzeitig Beriicksichtigung finden

Elektronisches Supplement

Das elektronische Supplement (ESM) ist mit der Onlineversion dieses Artikels verfiigbar unter
https://doi.org/10.1024/0939-5911/a000734

ESM 1. Beispielitems des CRISIS-Fragebogens

ESM 2. Verlauf zweipoliger Items getrennt fiir jeden Teilnehmenden iiber die Messzeitpunkte
(Abbildung)

ESM 3. Verlauf einpoliger Items getrennt fiir jeden Teilnehmenden iiber die Messzeitpunkte
(Abbildung)

ESM 4. Partielle Korrelationen der Faktoren mit Alkohol zu allen Erhebungszeitpunkten
(Tabelle)

ESM 5. Moderationsmodelle fiir Pradiktor zu FU3 und Alkoholkonsum zu FU4 mit Moderator
MAAS-A (Tabelle)

ESM 6. Signifikantes Moderationsmodell fiir Entspannung/Nervositit zu FU3 und
Alkoholkonsum zu FU4 moderiert durch Achtsamkeit (MAAS-A) (Abbildung)
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Jugendliches Alkoholkonsumverhalten wihrend der COVID-19-Pandemie und

die Bedeutung von Achtsamkeit

Elektronisches Supplement

Das elektronische Supplement (ESM) ist mit der Onlineversion dieses Artikels verfiigbar
unter https://doi.org/10.1024/0939-5911/a000734

ESM 1. Beispielitems des CRISIS-Fragebogens

Emotionen und soziales Erleben werden im CRISIS Fragebogen durch einpolige und
zweipolige Items erfasst.

Beispiel fiir einpoliges Item:

,»Wihrend der letzten 14 Tage: Wie besorgt warst du im Allgemeinen?*

S-stufige Antwortskala: 0 = ,,iiberhaupt nicht besorgt™ bis 4 = ,,sehr besorgt™

Beispiel fiir zweipoliges Item:
,Wihrend der letzten 14 Tage: Wie gliicklich oder traurig warst du?
S-stufige Antwortskala: -2 = ,;sehr traurig™, -1 = ,,miBig traurig®, 0 = ,,neutral®,

1 =,,mdBig gliicklich®, 2 = ,,sehr gliicklich*
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ESM 2. Verlauf zweipoliger Items getrennt fiir jeden Teilnehmenden {iber die Messzeitpunkte
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Anmerkung. Die gestrichelte, graue Linie entspricht der Kategorie ,,neutral” und dient der
besseren Ubersicht innerhalb der Grafik. Negative Ausprigung der Emotion (z.B. Nervositit)
ist am negativen Pol, positive Auspragung der Emotion (z.B. Entspannung) ist am positiven
Pol abgetragen. Regressionslinien bilden den allgemeinen Trend {iber alle Messzeitpunkte ab.
Messwiederholungsmodelle wurden nicht signifikant (alle p > .05).
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ESM 3. Verlauf einpoliger Items getrennt fiir jeden Teilnehmenden iiber die Messzeitpunkte
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Anmerkung. Regressionslinien bilden den allgemeinen Trend {iber alle Messzeitpunkte ab.
Messwiederholungsmodelle wurden nicht signifikant (alle p > .05).
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ESM 4. Partielle Korrelationen der Faktoren mit Alkohol zu allen Erhebungszeitpunkten

Erschopfung

Alkohol Vor C-19 Baseline FU1 FU2 FU3 FU4

Vor C-19 4741 .107 .139 4817 4541 .019

Baseline 659" 290 336 .655™ 615" 362
FU1 530" 220 432 .645™ 591" 524"
FU2 595" 569" 4691 635" 635" .369
FU3 .396 .169 478t 561" 4777 4761
FU4 708" 4811 .549" .810™" 716" 290

Unruhe

Vor C-19 314 175 315 .166 277 247

Baseline 131 .072 558" 245 362 352
FU1 133 229 .855™ 5517 440 302
FU2 -.103 =270 414 226 131 -.105
FU3 277 .390 823" 537" 178 211
FU4 .009 -.038 387 .099 .076 .037

Einsamkeit

Vor C-19 .607" 592" .071 .094 490f .192

Baseline .660™ 760" 505t 427 .843™ 557"
FU1 554 799" 422 .602" 4691 556"
FU2 613" . 733" 708" .740™ .686"™ .660™
FU3 ’ 477t . 740" 458t 554" .390 474%
FU4 476t 574" 487t .394 737 487t

Sorge

Vor C-19 237 157 410 387 498 204

Baseline .340 406 .606" 652" 812" 501%
FU1 .149 691" .638™ 701 .896™" .636"
FU2 138 378 .360 432 773" 425
FU3 .164 .588" 422 .544" .824™ 461t
FU4 .176 167 255 421 709" 272

Gliick/Trauer

Vor C-19 -479f -.619" =251 -.209 -234 .012

Baseline -573" -786™ -.685™ -417 -.563" -.459%
FU1 -.258 -.615" -.499% -.499% -.332 -522"
FU2 -.330 -.635" -.581" -.528" -.615" -541"
FU3 -.376 -.560" -.469°7 -4517 -.347 -421
FU4 -462% -.594" -457% -.188 -473% =279

Entspannung/ Nervositit

Vor C-19 -.025 -.135 -.301 -.395 -.404 175

Baseline -.138 -.243 -.383 -.681™ -.586" -.263
FU1 -.069 -.614" -.533" -.626" -574" -.406
FU2 .017 -.163 -.407 =762 -.649™ -.283
FU3 -.174 -.548" -.459f -.579" -.400 -.319
FU4 .107 -.092 -.387 -.692™ -.354 .050

Konzentration/ Ablenkbarkeit

Vor C-19 -416 -.161 -.231 -.4497 4757 .083

Baseline -.446% -.161 -.468" -.667 -.450% -.246
FU1 -.141 -.074 -.420 -.687 -.280 -.136
FU2 -.286 -.191 -.332 -.634 -.633 .019
FU3 -.362 -.110 -.622 =731 -.398 -.109
FU4 -.314 -.084 -.407 -.608 -.598 .005

Anmerkung. Partielle Korrelationen wurden kontrolliert fiir Alter, Geschlecht und AUDIT; Vor
C-19 =vor COVID-19; T p<.1, " p< .05, ™ p< .01, ™ p <.001.
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Original Contributions — Study 3: Alcohol Use during COVID-19 and Mindfulness

ESM 6. Signifikantes Moderationsmodell fiir Entspannung/Nervositit zu FU3 und
Alkoholkonsum zu FU4 moderiert durch Achtsamkeit (MAAS-A)

1,5
e~y = 1.49-0.19%x
o —— ¥ /
< 13 y = 1.27+0.05*x s {/
2 ’ /"J T
3 2
£ // MAAS-A
E 1,1 o ® 3,67
(=]
-
3 / 413
o
2 / ® 5,07
= 09 i
o y=0.83+0.55%x
L
0,7
-0,1 0,1 0,3 0,5 0,7 0,9 1,1

Entspannung/Nervositit zu FU3

Anmerkung. Hoherer MAAS-A-Wert entspricht hoherer Achtsamkeit. Regressionsgleichungen
sind fiir jede MAAS-A-Gruppe abgetragen und bilden den allgemeinen Trend der Gruppe ab.

Positiver Pol der X-Achse entspricht der Auspragung ,.Entspannung®, negativer Pol entspricht
der Ausprdgung ,,Nervositét™.
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General Discussion

3 GENERAL DISCUSSION

Adolescence, the transitional period between childhood and adulthood, is characterized
by extensive developmental tasks along the path to a successful integration into the adult world.
At the same time, adolescence is prone to a range of maladaptive behaviors, such as alcohol
use, which are referred to as problem behavior in the framework of Problem Behavior Theory.
In accordance with this framework, there are several risk factors that may influence these
problem behaviors. In this context, this dissertation focused on the problem behavior of alcohol
use and examined the question of how different risk factors interact in their influence on
adolescent alcohol use. The focus was on the systems “social context”, “behavior” and
“problem behavior”. Study 1 used self-report measures of bullying, empathy and alcohol use
from a longitudinal, multi-center study and examined the relation between the socially relevant
emotion of empathy and the problem behavior of bullying in relation to alcohol use among
adolescents at two time points. It was hypothesized that active and passive bullying would be
associated with increased alcohol use (Hypothesis 1.1) and that affective empathy would have
a moderating (namely, a strengthening) effect on this relation (Hypothesis 1.2). Study 2
revisited the concept of empathy and examined it in relation to emotion regulation and
interoception. In a cross-sectional design, behavioral measures of empathy (EmpaToM task),
emotion regulation and interoception (Heartbeat Counting Task) and a self-report of
interoception and alcohol use were used. It was hypothesized that difficulties in emotion
regulation, higher interoception and higher affective empathy would be associated with higher
alcohol use (Hypothesis 2.1) and that interoception and affective empathy further increase the
relation between emotion regulation and alcohol use (Hypotheses 2.2). Study 3 investigated the
social context of adolescent alcohol use and examined how the macrosocial crisis of the
COVID-19 pandemic affected alcohol use and negative thoughts over the course of the first
wave of the pandemic. For this purpose, a longitudinal online survey was conducted with a sub-
sample of the participants used in Study 2. It was assumed that the COVID-19 pandemic would
have an effect leading to an increase in alcohol use and negative thoughts among adolescents
(Hypothesis 3). The different methods used in the different studies allowed not only for a
longitudinal comparison and thus the test of causal relationship (Study 1 and Study 3), but also
for a comparison of behavioral measures with self-report results (Study 1 and Study 2) and thus

for an analysis of different levels of each factor.
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The following sections summarize the results in relation to the hypotheses, before
integrating them in the context of the current state of research and PBT. Furthermore, some
general limitations of the presented studies are discussed, and an outline for future research is

given.

3.1 Summary of findings

The main empirical finding of Study 1 was only partially in line with the predictions
made by hypothesis 1.1. At both time points, perpetrators of bullying were found to use more
alcohol than those participants noninvolved in bullying and victims of bullying. This effect was
particularly true for male participants. However, contrary to hypothesis 1.1, there was no
difference between victims and noninvolved participants. Hypothesis 1.2 was only partially
supported by the results of Study 1. A moderating positive effect of the empathy aspect of
fantasy on alcohol use at time one, as well as a moderating negative effect of the empathy aspect
of personal distress at time two, were found for perpetrators, particularly for male participants.

Study 2 replicated previous findings which had shown that difficulties in emotion
regulation are commonly associated with increased alcohol use (Nawi et al., 2021; Khosravani
et al., 2017). In Study 2, lower emotion regulation was associated with more alcohol use and
more frequent binge drinking. It was also shown that higher interoception was associated with
more frequent drinking. However, hypothesis 2.1 was only partially supported by our analyses,
as no direct influence of empathy on adolescents’ drinking behavior could be shown in Study
2. Similarly, hypothesis 2.2 was only partially supported by the results of Study 2. Empathy
showed a moderating negative effect on the relation between emotion regulation and the amount
of alcohol use in 16-year-old participants, but not in 14-year-old participants. In addition, Study
2 only showed a moderating effect of self-reported interoception (in the form of attention
regulation) on the relation between emotion regulation on the one hand and alcohol quantity
and binge drinking on the other hand in 16-year-olds, but in the opposite direction as expected.
Behavioral interoception, as measured by the Heartbeat Counting Task, did not moderate the
association between emotion regulation and alcohol use in Study 2.

Hypothesis 3 did not find empirical support, based on the results of study 3. The study
showed no direct influence of the COVID-19 pandemic on adolescent alcohol use, which
remained relatively stable during the study period. Similarly, there was no direct effect of the

COVID-19 pandemic on negative thoughts. Only a trend towards significance for negative
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thoughts was observed. Nevertheless, negative thoughts were clearly positively correlated with
alcohol use over the course of the study. In addition, mindfulness was found to moderate the
relation between negative thoughts and alcohol use: highly mindful adolescents showed a
decrease in alcohol use when negative thoughts increased. In contrast, adolescents who were

less mindful showed increased alcohol use when negative thoughts increased.
3.2 Integration of the findings

There are many studies that examine risk factors and their interactions for adolescent
alcohol use. These studies mainly focued on risk factors associated with brain maturation
(Conrod & Nikolaou, 2016), such as reward sensitivity and impulsivity, as well as other risk
behaviors and personality factors (Nees et al., 2012). The results of this dissertation extend
these findings by including additional factors from other PBT systems, investigating their

interaction and partially confirming their effect on adolescent alcohol use.

3.2.1 Bullying

Study 1 shows that active bullying can be considered a risk factor for increased alcohol
use in adolescence, reflecting the fact that, in line with the assumptions of PBT, different
problem behaviors can co-occur (Weichold & Blumenthal, 2018). Similar findings have been
reported in other studies, according to which bullying behavior is not only associated with
heightened alcohol use, but also with heightened probability of crime (Ttofi et al., 2011),
aggression and antisocial behavior (Solberg & Olweus, 2003), more smoking (Carvalho et al.,
2017) and use of illicit drugs (Valdebenito et al., 2015). Contrary to expectations and previous
research (Topper et al., 2011; Radliff et al., 2012; Tharp-Taylor et al., 2009), victims did not
show increased alcohol use in our study. In a broader sense, victims are more likely to be
“involuntary recipients” of the problem behavior of bullying, and therefore bullying should
rather be categorized in the system of “social context™ or “perceived environment™ for victims
within the PBT framework. In contrast to perpetrators, there was no direct association between
the two types of problem behaviors for victims. The results of Study 1 also suggest that victims
of bullying are more likely to show internalizing problem behavior. This is consistent with other
studies reporting higher levels of depression and anxiety (Hong et al., 2014; Kretschmer, 2016),
but also low self-esteem (Olweus, 2013) and feelings of isolation (Carvalho et al., 2017) in

victims, factors that are commonly associated with increased alcohol use (Briere et al., 2014;
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M. d. A. Costa et al., 2013; Bartsch et al., 2017; Le et al., 2021). Given the importance of
popularity and belonging to a group in adolescence (Vierhaus & Wendt, 2018), this may be
particularly relevant to the development of problem behaviors in victims.

In the terminology of PBT, bullying can therefore also be seen as a risk factor for
problem behaviors in victims. However, given the differences between perpetrators and victims,
it might be useful to differentiate the problem behavior summarized in PBT into internalizing
and externalizing problem behavior, as already suggested by the taxonomy of Achenbach
(1966). This distinction may also be relevant for differences in experiences with bullying
between males and females and with respect to the type of bullying. For example, males are
more likely to experience direct bullying, while females are more likely to experience indirect
bullying (Carbone-Lopez et al., 2010; Salmon et al., 2018). Similarly, males are more likely to
show externalizing problem behaviors associated with bullying, while females are more likely

to show internalizing problem behaviors (Carbone-Lopez et al., 2010).
3.2.2 Empathy

In Study 1, lower affective empathy was correlated with higher alcohol use in
perpetrators, with a similar effect of higher cognitive empathy. This highlights the need to
distinguish between affective and cognitive empathy (Weisz & Cikara, 2021; Stietz et al.,
2019), as these two mechanisms may affect associations in contrary directions. Study 2 added
to these findings of Study 1. Again, affective empathy was found to moderate the relation
between lower emotion regulation and higher alcohol use, increasing this correlation for lower
affective empathy levels. Contrary to the prior assumption, this finding suggests that it is not
increased affective empathy but rather the lack of it that can be considered a risk factor of
alcohol use in the sense of PBT. Therefore, this dissertation builds on previous findings and
shows that empathic abilities are not only impaired in the presence of alcohol problems
(Nachane et al., 2021; Le Berre, 2019), but can also be considered a relevant factor in the
development of alcohol use in adolescence.

As the findings of Study 1 and Study 2 show, empathy has primarily an indirect effect
on the relation between risk factors. Thus, the results may be indicative of another underlying
factor that was not explicitly measured. For example, the lack of affective empathy may indicate
a lack of general social skills (Ishak et al., 2014). As the latter are central to peer popularity and
thus to group membership (Bukowski et al., 2011; Meijs et al., 2010), this could explain the
indirect influences found in our studies. Consistently with this assumption, previous research

showed that low empathy is associated with aggressive behavior (Giancola, 2003) and with
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belonging to deviant peer groups (Lenzi et al., 2015), which are more likely to engage in active
bullying (Nickerson & Mele-Taylor, 2014). This not only leads to an increased risk for alcohol
use in the PBT “problem behavior” system. In addition, the surrounding deviant peers
themselves are also more likely to use alcohol (Samek et al., 2013), thus providing the
individual with a corresponding model for problem behavior in the “perceived environment
system”.

In a more pathological sense, the lack of affective empathy might also relate the
underlying trait of psychopathology, which, according to PBT, belongs to the “personality
system” and is associated with lower empathy (Dadds et al., 2009), higher antisocial behavior
(Fanti et al., 2009) and also higher alcohol use (Anderson et al., 2018). Psychopathology may
therefore also be a risk factor for alcohol use among adolescents.

Taking all of this together, it can be assumed that higher affective empathy may not only
be beneficial for social interaction as a form of prosocial behavior and social competencies
(Bach et al., 2017; Saarni, 1999; Portt et al., 2020), but may thus also be considered a protective
factor in the sense of the PBT.

3.2.3 Interoception

Increased interoceptive accuracy was found to be a risk factor of adolescent alcohol use
in terms of PBT in our studies, as expected and in line with the Transactional Model of Stress
and Coping (Lazarus & Folkman, 1984). The additional value of this finding is that the effect
of interoception on alcohol use was analyzed in healthy adolescents, providing initial evidence
that the perception of bodily signals plays a relevant role in this early stage of alcohol use. At
the same time, the results on the interaction with emotion regulation also show that
interoception has to be considered in a differentiated way with respect to its sub-components
(Garfinkel et al., 2015) and therefore interoception as a whole should not be seen as risk factor
in the sense of PBT. Current research shows that alcohol-dependent patients report higher
interoceptive sensibility and lower interoceptive accuracy compared to healthy individuals
(Jakubczyk et al., 2019), and greater problems in controlling their behavior in response to
negative emotions when they show higher interoceptive sensibility (Jakubczyk et al., 2020).
Moreover, interoceptive awareness appears to be negatively correlated with craving in alcohol
dependence (Ates Col et al., 2016). In addition, adolescents with alcohol use disorder respond
to aversive internal signals with higher metabolic activation in brain regions associated with

interoception and show lower activation for positive internal signals (Berk et al., 2015).
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In contrast, in the present dissertation, interoceptive sensibility, as measured by the self-
report questionnaire in Study 2, appeared to be a protective factor in reducing the relation
between emotion regulation and adolescent alcohol use. This may be mainly due to the fact that
the Multidimensional Assessment of Interoceptive Awareness (Mehling et al., 2012) is highly
associated with the concept of mindfulness (Machorrinho et al., 2019). Mindfulness is defined
as the ability to be aware and focused in the present moment without judging or reacting to
external or internal stimuli (Kabat-Zinn, 1990) and has a very strong link to interoceptive
perception (Fletcher et al., 2010). Increased mindfulness is also associated with attentional and
cognitive control processes (K. W. Brown & Ryan, 2003), as well as improved impulse
inhibition (Lyvers et al., 2014), emotion regulation (K. W. Brown & Ryan, 2003) and
attentional control (Baer et al., 2006). Mindfulness also appears to have a direct positive effect
on alcohol use (Charles, 2010; Fernandez et al., 2010; Karyadi et al., 2014) and through training
also improves attention (Jha et al., 2007). In terms of the PBT, therefore, mindfulness appears
to be a protective factor that has an indirect effect on the problem behavior alcohol use via
moderation of the influences of risk factors, as well as a direct effect. In this context, the self-
report findings from Study 2 can also be interpreted as hinting at a protective factor in terms of

mindfulness, which weakens the relation between emotion regulation and alcohol use.
3.2.4 Emotion regulation

The results of Study 2 support previous research in that a lack of emotion regulation
appears to be a risk factor for increased alcohol use in adolescence (Nawi et al., 2021; Estévez
et al., 2017; King et al., 2023). The literature mainly discusses response-focused emotion
regulation strategies, such as suppression and rumination (Gross, 1998; Brandstitter et al.,
2018b; Nolen-Hoeksema, 2012), as risk factors for increased alcohol use (Norberg et al., 2016;
Devynck et al., 2019). On the other hand, the use of antecedent-focused strategies like
reappraisal appear to have a protective effect on the use of alcohol and other drugs (Norberg et
al., 2016; Fucito et al., 2010; Laghi et al., 2021). In addition to findings that adolescents have
more difficulties in successfully using reappraisal (Silvers et al., 2012), the results of Study 2
showed that a lack of reappraisal strategies was associated with increased alcohol use. Emotion
regulation seems to have an effect mainly on the amount of alcohol used and the frequency of
binge drinking, although the two alcohol measures are undoubtedly related, as more frequent
binge drinking goes along with a generally higher amount of alcohol. Interestingly, compared
to alcohol frequency, a different underlying mechanism seems to be at work here, and alcohol

may be used primarily as a coping strategy to deal with negative emotions (Lazarus & Folkman,
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1984). Thus, this dissertation builds on work that has focused primarily on the relation between
alcohol misuse, for example in the form of binge drinking, and emotion regulation, and shows
that emotion regulation difficulties are associated with increased binge drinking (Benzerouk et
al., 2022; Laghi, Liga, & Pompili, 2018; Lannoy et al., 2021). Thus, a lack in emotion regulation
can certainly be seen as a risk factor for the problem behavior of alcohol use in the sense of
PBT.

In Study 2, lower emotion regulation also interacted with lower empathy in their effect
on alcohol use. This may indicate a relation that has been found in previous research, but was
not explicitly investigated here: reappraisal is associated with higher affective empathy and
increased prosocial behavior (Laghi, Lonigro, et al., 2018). This may illustrate a part of social
skills, namely emotional competence, that comprise both mechanisms (Saarni, 1999) and has
already been discussed in section 3.2.2. It should also be noted that children and adolescents
with maladaptive emotion regulation strategies also tend to have poorer social outcomes, such
as less emotion-sharing, less social support and less closeness to peers (Gross & John, 2003;
Srivastava et al., 2009; Laghi, Lonigro, et al., 2018). Thus, emotion regulation could not only
be a risk factor for the problem behavior of alcohol use, but could also affect the PBT systems

of “social context” and “perceived environment”.
3.2.5 Macrosocial factors: the COVID-19 pandemic

Macrosocial changes, such as economic crises or pandemics, can occur rather
unexpectedly and can be seen as stressful societal experiences. These experiences often have
negative consequences for mental health, such as triggering problem behavior (see section
1.4.2). The recent COVID-19 pandemic can also be classified as such an unexpected and
stressful societal experience.

The results of Study 3 did not replicate previous research which had shown that the
COVID-19 pandemic led to increased feelings of isolation (Ellis et al., 2020; Liang et al., 2020),
more depressive symptoms (Bignardi et al., 2020; Loades et al., 2020) and more stress (Twenge
& Joiner, 2020; Qiu et al., 2020), factors commonly associated with increased risk of alcohol
use (Dumas et al., 2020; Pelham et al., 2021). In Study 3, only a general negative trend was
observed for psychosocial factors and emotional experiences like negative thoughts.

In addition, studies show mixed results on the impact of the COVID-19 pandemic on
alcohol use, depending on the country and the alcohol measure examined, for example general
drinking frequency versus frequency of heavy episodic drinking (Sohi et al., 2022). For

instance, during the COVID-19 pandemic, there was a general decline in alcohol use (Sohi et
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al., 2022; Patrick et al., 2022; Kilian et al., 2022), and adolescents’ alcohol use habits remained
unchanged (Kapetanovic et al., 2022), which is further corroborated by the results of Study 3.
However, for individuals who had expressed problematic patterns of alcohol use already prior
to the pandemic, there was an increase in alcohol use during the COVID-19 pandemic (Kilian
et al., 2022; Patrick et al., 2022).

Other studies have shown that the increase of alcohol use during the COVID-19
pandemic is certainly related to other (risk) factors, such as changes in context (e.g., loss of
income), individual variables (e.g., younger age) and the presence of depressive symptoms
(Acuff et al., 2022; Baptist Mohseni et al., 2022). The findings of Study 3 point in a similar
direction, as negative thoughts, but not the COVID-19 experience itself, were positively
correlated with and partly predicted increased alcohol use. Here, negative thoughts can be
interpreted as a sign of depressive symptoms, which are linked to alcohol use (Dixit & Crum,
2000), and rumination, which is a maladaptive emotion regulation strategy (see section 3.2.4).

The results considered suggest that the effects of the COVID-19 pandemic do not only
directly affect adolescent alcohol use, but should always be considered in interaction with other
risk factors from other PBT systems (Bountress et al., 2022) and may only become apparent in
the longer term. This also reflects what studies have found in previous crises and pandemics,
which have commonly found that such stressful societal experiences are primarily associated
with risk factors of alcohol use. These include increased stress and the occurrence of post-
traumatic stress disorder symptoms (Chua et al., 2004; T. M. C. Lee et al., 2006; Reynolds et
al., 2008), and depression and anxiety symptoms (Sargent-Cox et al., 2011). In general,
therefore, stressful societal experiences such as the COVID-19 pandemic can be considered as
risk factor for the development of problem behaviors in the sense of PBT. In this context, as the
findings of Study 3 also show, mindfulness may be a relevant protective factor in such
unexpectedly stressful situations, as it not only shows moderating effects between negative
thoughts and alcohol use, but also between emotion regulation and alcohol use in Study 2, as

already discussed in section 3.2.3.
3.3 Limitations and implications

In addition to the limitations already discussed in the individual studies, some general
limitations of the dissertation project should be noted. First, the primary focus was on a limited
number of risk factors for the development of alcohol use. However, for a broader picture of

adolescent development, there are also other key problem behaviors that should be taken into
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account, besides alcohol use in its already complex and multifactorial etiological structure
(Appleyard et al., 2005). These other key behaviors include the development of internalizing
behaviors such as anxiety and depression, that often occur in adolescence (Ravens-Sieberer et
al., 2008). In addition, some of the risk factors analyzed here were not related to each other in
their influence on alcohol use, so other additional factors may be more important. For example,
emotion regulation is highly associated with reward sensitivity (Aghajani et al., 2021; Kelley
et al., 2019) and behavioral inhibition (Leen-Feldner et al., 2004). In turn, these factors are
highly associated with alcohol use (Simons et al., 2017; UroSevi¢ et al., 2015; van Hemel-Ruiter
et al., 2015; Peeters et al., 2017). Moreover, as the results on mindfulness show, protective
factors also play a crucial role in the model of PBT, so future research should not only examine
the interaction of risk factors, but also include more protective factors. Furthermore, these
results might then be used to derive preventive steps, such as the promotion of social-emotional
competence (Domitrovich et al., 2017; Malik & Furman, 1993). At the same time, future
research should also take into account the personal and social functions of problem behavior,
as it might serve as a solution to some developmental tasks, like PBT already postulates (Jessor,
1991). For example, in the case of alcohol use, it has been shown that adolescents perceive
alcohol use as a social catalyst (Goldman, 2002; Kuntsche et al., 2005), as a way of enhancing
their popularity (Dumas et al., 2020) or supporting their peer relationships and bonding to their
peer group (S. A. Brown et al., 2009). Future research could also focus on analyzing such short-
term functions of alcohol use, adding yet another aspect to the complex interplay of influences
on adolescent problem behaviors. On the way towards such a multifaceted picture, this
dissertation provides an extension of previous findings on risk factors for adolescent alcohol
use by not only analyzing factors that have received little attention, but also their relation to
each other. This adds to the rather complex picture of factors influencing adolescent alcohol
use and additionally provides information on a protective factor. Now, these factors and their
associations can also be examined in the context of other problem behaviors such as depression.

Furthermore, the present dissertation primarily used questionnaire data and behavioral
measures under experimental conditions, both of which required conscious ratings by the
participants. Future research could combine the methods used here with functional magnetic
resonance imaging or peripheral physiological measures such as skin conductance responses or
heart rate variability to understand whether ratings can also be mapped to processes at a
physiological level. It also provides an opportunity to take into account the neurobiological
changes in the brain that are very important during adolescence (see section 1.2) and to study

the mechanisms mentioned at a functional level.
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In addition, the methods used restrict the ecological validity of the findings. The
dissertation aimed to understand the underlying mechanisms of alcohol use. For this purpose
the used methods were appropriate, but could be complemented in future research by novel
methods that better reflect the reality of everyday life. For example, ecological momentary
assessment could help to examine the association between risk factors in adolescents’ everyday
lives (Wray et al., 2014), as has already been shown for emotions (Silk et al., 2003; Maciejewski
et al., 2015) and their direct influence on alcohol use (Kashdan et al., 2010; Dvorak et al., 2014).
Empathy is also an emotion that arises primarily through direct contact and interaction with
other people (Roth et al., 2016) and therefore was only measured indirectly but on a behavioral
level in this dissertation. Here the dissertation extends previous research mainly using
questionnaires to assess affective empathy (e.g., Nachane et al., 2021; Ainley et al., 2015;
Ardenghi et al., 2023). Methods such as virtual reality could complete this approach and
measure empathy in direct interaction with an avatar or another person in a standardized virtual
environment. Virtual reality might also be considered in the context of bullying surveys, as
bullying assessment methods have been limited to self-report or very large survey methods
(e.g., Rivers et al., 2009; Espelage et al., 2003).

As Jessor (2001) describes, ,all behavior is the result of person-environment
interaction” (p. 65). Emotions, which motivate or are a consequence of behavior (Kleinginna &
Kleinginna, 1981), and which are triggered by environmental situations and stimuli
(Brandstdtter et al., 2018a), appear to be particularly relevant in the context of problem
behavior. However, the “behavior system” of PBT refers primarily to volitional behavior (F.
M. Costa et al., 2007), and emotions are clearly underrepresented in the model. This may be
due to the social-psychological orientation of the model (Jessor, 2001), but also to the fact that
emotions change relatively quickly, whereas the PBT primarily includes stable, enduring
factors. It can therefore be assumed that changes in the PBT systems only occur very slowly, if
at all, whereas emotions can sometimes change in a matter of seconds, as the physiological
component of emotions shows (LeDoux, 1996). Nevertheless, the results of this dissertation
and earlier research on the motives for alcohol use (enhancing positive emotions and coping
with negative emotions, Cooper et al., 1995; Arbeau et al., 2011) show that emotions and their
regulation may be relevant factors in the development of problem behavior. Therefore, it seems
reasonable to include emotions in the PBT model. However, one difficulty seems to be that
emotions cannot be clearly assigned to one of the systems. Emotions can be part of a stable
personality trait, as for example, in the form of neuroticism within the Big Five model

(Goldberg, 1990; Zimmermann et al., 2018) (personality system), but they can also be seen as
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a subsystem of behavioral characteristics (Singh, 2022), and can also play a central role in the
social context (perceived environment system) (Brandstétter et al., 2018b). For this reason, an
extension of the PBT could also include emotions as a further system that interacts with all the
systems mentioned and thus allows a clearer differentiation of the systems (see Figure 8).
Building on the results of this dissertation, future research could examine other components of
emotions and analyze them in the context of the PBT. For example, the evaluation of emotions
and stimuli (i.e., the cognitive component) has an impact not only on the development of
emotions (Brandstitter et al., 2018c) but also on problem behavior, as studies on emotion in

depression indicate (Vanderlind et al., 2020; Rottenberg, 2005; Mennin et al., 2007).

Figure 8
Scheme of Problem Behavior Theory domains of risk and protective factors extended by the

system “Emotion”
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4 CONCLUSION

Adolescence is a period characterized by developmental tasks and a range of
maladaptive behaviors, such as alcohol use. The factors that influence adolescent alcohol use
are manifold and complex. Within the framework PBT, the studies in this dissertation provided
relevant findings on risk factors and their interaction on alcohol use among adolescents.
However, this also raises further questions.

Study 1 provided evidence that involvement in bullying, combined with lower affective
empathy, is a risk factor for increased alcohol use. In addition, Study 2 showed that emotion
regulation and interoceptive accuracy have a direct effect on adolescent drinking and that
empathy only has a partial moderating role. Study 3 showed no direct effect of the COVID-19
pandemic on alcohol use and negative thoughts, but increased negative thoughts were
associated with increased alcohol use. This effect was attenuated by mindfulness. In summary,
the studies presented were not only able to demonstrate direct effects on alcohol use among
adolescents. The interactions assumed in the PBT were also partially supported by the studies.
In addition, Study 2 and 3 also showed the effect of a protective factor, namely mindfulness.

The presented results indicate that other risk factors and protective factors may also have
a relevant influence on alcohol use in adolescence. It appears to be necessary to examine these
relevant factors together in order to understand their mode of action and to obtain a
comprehensive picture of adolescent alcohol use in the context of this sensible developmental
phase. Furthermore, it also seems necessary to look at different problem behaviors in
combination, in order to assess common risk factors, so that the results can be used to develop

more specified interventions and prevention approaches.
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5 SUMMARY

5.1 Summary

Risk factors for adolescent alcohol use are multifactorial and complex. In line with
Problem Behavior Theory (PBT), this dissertation investigated the impact and interaction of the
risk factors bullying, empathy, emotion regulation, interoception and the COVID-19 pandemic
on adolescent alcohol use.

In Study 1, 2,165 adolescents in a longitudinal study completed self-report
questionnaires about their involvement in bullying (active and passive), their empathy and
alcohol use at two time points. Active bullying, especially among male participants, showed a
positive association with increased alcohol use at both time points. This effect was stronger in
participants with higher cognitive empathy levels at time 1, and it was reduced for higher
affective empathy levels at time 2. The results suggest that psychopathology may be an
underlying factor associated not only with reduced affective empathy, but also with increased
antisocial behavior and increased alcohol use.

Study 2 revisited the concept of empathy and examined it in relation to emotion
regulation and interoception. For this purpose, 72 adolescents completed three different tasks
in the laboratory. Emotion regulation was measured using an emotion regulation task, empathy
was measured using the EmpaToM task and the Heartbeat Counting Task (HCT), and a
questionnaire was used to assess interoception. Alcohol use was assessed using the Time Line
Follow Back Interview. The results of the study replicated previous research showing that
deficits in emotion regulation are associated with increased alcohol use. Emotion regulation
was primarily associated with the amount of alcohol used and the frequency of binge drinking.
A lack of affective empathy strengthened the relationship between emotion regulation and the
amount of alcohol used. In addition, higher interoception, as measured by questionnaire, had a
protective effect on the relationship between emotion regulation and the amount of alcohol used
and binge drinking. These relations were particularly relevant for the 16-year-old participants.
Increased interoception, measured by the HCT, was also positively associated with increased
alcohol frequency. The results of Study 2 suggest that emotion regulation and interoception
have different effects on different mechanisms of alcohol use, and that empathy is more
indirectly related to alcohol use. In addition, self-report interoception seems to have a protective

influence. Here, increased interoception seem to be associated with the concept of mindfulness.

160



Summary

Study 3 focused on a recent macrosocial stressful experience, the COVID-19 pandemic,
and its influence on negative thoughts and alcohol use among adolescents. For this purpose, 21
adolescents from Study 2 were surveyed online over a period of six weeks during the first wave
of the COVID-19 pandemic in Germany. Among other questions, they were asked about the
occurrence of negative thoughts and their alcohol use. The results of Study 3 show no direct
effect of the COVID-19 pandemic on negative thoughts or alcohol use, but a general negative
trend in negative thoughts was observed. Negative thoughts were positively correlated with
alcohol use over the study period. Negative thoughts at the end of the first COVID-19 wave
predicted alcohol use at the beginning of the second COVID-19 wave in Germany. In addition,
mindfulness moderated this relation, with highly mindful adolescents using less alcohol as
negative thoughts increased, whereas less mindful adolescents reported increased alcohol use
as negative thoughts increased. Even if the COVID-19 pandemic did not have an immediate
effect on alcohol use, the consequences may only become apparent in the long term, as the
COVID-19 pandemic could affect risk factors of alcohol use, as was the case with other stressful
societal experiences. Here, mindfulness seems to have a significant protective effect.

The results of the three studies were discussed in detail in relation to current research
on each risk factor and their interaction and in accordance with the PBT framework. It is also
suggested that the risk factors identified in the present dissertation should be considered more
comprehensively in terms of their interaction with protective factors and examined in relation

to other problem behaviors.
5.2 Zusammenfassung

Die Risikofaktoren fiir jugendlichen Alkoholkonsum sind multifaktoriell und komplex.
Entlang der Problem Behavior Theory (PBT) wurden in der vorliegenden Arbeit die Wirkweise
und Interaktion der Risikofaktoren Mobbing, Empathie, Emotionsregulation, Interozeption und
der COVID-19 Pandemie auf den Alkoholkonsum Jugendlicher untersucht.

In Studie 1 gaben in einem ldngsschnittlichen Verlauf 2.165 Jugendliche zu zwei
Zeitpunkten tiber Selbstberichtsfragebdgen Auskunft tiber ihre Beteiligung an Mobbing (aktiv
und passiv), ihre empathischen Féhigkeiten und ihren Alkoholkonsum. Dabei zeigte vor allem
aktives Mobbing unter minnlichen Teilnehmern einen positiven Zusammenhang mit
vermehrtem Alkoholkonsum zu beiden Zeitpunkten. Dieser Effekt wurde durch erhohte
kognitive Empathie zu Zeitpunkt 1 und eine reduzierte affektive Empathie zu Zeitpunkt 2

verstérkt. Die Ergebnisse deuten auf Psychopathologie als einen zugrundeliegenden Faktor hin,
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der nicht nur mit reduzierter Empathie, sondern auch mit vermehrtem antisozialen Verhalten
und erhohtem Alkoholkonsum assoziiert ist.

In Studie 2 wurde das Konzept der Empathie noch einmal aufgegriffen und im
Zusammenhang mit Emotionsregulation und Interozeption untersucht. Hierflir durchliefen 72
Jugendliche drei verschiedene Aufgaben im Labor. Emotionsregulation wurde mittels einer
Emotionsregulationsaufgabe erfasst, Empathie anhand der EmpaToM Task gemessen und die
Heartbeat Counting Task (HCT) sowie ein Fragebogen zur Einschitzung von Interozeption
herangezogen. Alkoholkonsum wurde mittels des Time Line Follow Back Interviews erfasst.
Die Studienergebnisse replizieren frithere Forschung, wonach Defizite in der
Emotionsregulation mit einem erhohten Alkoholkonsum assoziiert sind. Hierbei war
Emotionsregulation vornehmlich mit der Menge des konsumierten Alkohols und der Haufigkeit
des Binge Drinkings assoziiert. Ein Mangel an affektiver Empathie wirkte sich verstarkend auf
den Zusammenhang von Emotionsregulation und der Alkoholmenge aus. AuBerdem wirkte
hohere Interozeption, gemessen anhand des Fragebogens, protektiv auf den Zusammenhang
zwischen Emotionsregulation und Alkoholmenge sowie Binge Drinking. Diese
Zusammenhdnge zeigten sich vor allem bei 16-jdhrigen Teilnehmern als besonders relevant.
Erhohte Interozeption, gemessen mit der HCT, war zudem positiv mit vermehrter
Trinkhdufigkeit assoziiert. Die Ergebnisse von Studie 2 deuten darauf hin, dass
Emotionsregulation und Interozeption auf verschiedene Mechanismen des Alkoholkonsums
unterschiedlich wirken und Empathie eher indirekt mit dem Alkoholkonsum assoziiert ist.
AuBerdem scheint Interozeption in Form des Fragebogenmalles einen protektiven Einfluss zu
haben. Hier scheitn die erhohte Interozeption mit dem Konzept der Achtsamkeit in Verbindung
zu stehen.

Studie 3 beschéftigte sich mit dem Einfluss einer kiirzlich aufgetretenen makrosozialen
Stresserfahrung, der COVID-19 Pandemie, auf negative Gedanken und den Alkoholkonsum
Jugendlicher. Hierfiir wurden 21 Jugendliche der Studie 2 mittels einer Onlineerhebung {iber
einen Zeitraum von sechs Wochen innerhalb der ersten COVID-19-Pandemie-Welle in
Deutschland befragt. Unter anderem wurden sie zum Auftreten negativer Gedanken und ihrem
Alkoholkonsum befragt. Die Ergebnisse von Studie 3 zeigen keinen direkten Einfluss der
COVID-19-Pandemie auf negative Gedanken oder den Alkoholkonsum, jedoch war ein
genereller negativer Trend in negativen Gedanken zu beobachten. Negative Gedanken waren
iiber den Erhebungszeitraum positiv mit dem Alkoholkonsum korreliert. Hierbei sagten
negative Gedanken zum Ende der ersten COVID-19 Welle den Alkoholkonsum zu Beginn der

zweiten COVID-19 Welle in Deutschland voraus. Auflerdem moderierte Achtsamkeit diesen
162



Summary

Zusammenhang, wobei hoch achtsame Jugendliche bei vermehrten negativen Gedanken
weniger Alkohol konsumierten, wohingegen wenig achtsame Jugendliche einen erhdhten
Alkoholkonsum bei negativen Gedanken berichteten. Auch wenn die COVID-19 Pandemie
keinen direkten Einfluss auf den Alkoholkonsum zeigte, konnen die Folgen erst auf lange Sicht
deutlich werden, da die COVID-19 Pandemie Risikofaktoren fiir den Alkoholkonsum
beeinflussen konnte, wie es bei anderen makrosozialen Stresserfahrungen der Fall war.
Achtsamkeit scheint hier einen wesentlichen protektiven Einfluss zu haben.

Die Ergebnisse der drei Studien werden im Hinblick auf aktuelle Forschung der
einzelnen Facetten ausfiihrlich und in Ubereinstimmung mit der PBT diskutiert. Zudem wird
vorgeschlagen, die in der vorliegenden Arbeit identifizierten Risikofaktoren im Hinblick auf
ihre Interaktion mit protektiven Faktoren umfassender zu betrachten und im Hinblick auf andere

Problemverhaltensweisen zu untersuchen.
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Supplement

References to the publication of the studies related to the dissertation ‘The Relation Between Risk Factors
for Adolescent Alcohol Use in the Context of Problem Behavior Theory’ by Maren Prignitz

Three references are missing in the passage entitled ‘Implications for clinical work’ on pages 96 and 97 of my
thesis.

The passage is reproduced here with the reference to the findings of the respective statements:

“The results of this study imply that it might be useful to strengthen adolescent’ emotion regulation ability, as social stimuli
are particularly relevant during adolescence (Foulkes & Blakemore, 2016) and adolescent face increased difficulties with
emotion regulation due to protracted development of frontal brain networks involved in self-regulation (Shadur & Lejuez,
2015). However, emotion regulation becomes particularly relevant as adolescents are more aware of their emotions and
less able to empathize with others. Mindfulness, as a factor that has already been shown to strengthen self-regulation and
emotion regulation skills (Holzel et al., 2011), may be a useful starting point. Our results support this with the findings on
attention regulation.”
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