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1. Allgemeine Einleitung

1.1 Einordnung des Dissertationsprojekt in das Gesamtprojekt ,,Healthy Campus Mainz — gesund

studieren”

Die vorliegende Promotionsarbeit wurde im Rahmen des Projektes Healthy-Campus Mainz — gesund
studieren bearbeitet. Dieses Projekt wurde 2018 als Kooperation der Johannes-Gutenberg-Universitat
(JGU) Mainz und der BARMER Krankenkasse ins Leben gerufen, mit dem Ziel, ein evidenzbasiertes,
nachhaltiges und ganzheitliches Programm zum Gesundheitsmanagement fiir die ca. 32000
Studierende an der JGU zu entwickeln, umzusetzen und zu evaluieren.

Das Projekt stiitzt sich auf die Empfehlungen aus der Okanagan-Charta von 2015. Hier wird die
besondere Bedeutung von Gesundheitsforderung im Hochschulsetting hervorgehoben. Es wird
gefordert, dass die kommenden Generationen an Fiihrungskréften in guter Gesundheitsférderung
ausgebildet werden sollten. So konne ein gesamtgesellschaftlichen Mehrwehrt entstehen, indem die
Studierenden zu Multiplikatoren von Pravention und Gesundheit werden. Durch die
Verabschiedung des Gesetzes zur Gesundheitsforderung und Pravention (Praventionsgesetz, § 20g
SGB V) aus dem Jahr 2015 wurde dieses Vorhaben auch durch die deutsche Politik bestarkt. Daher
startete im Sommer 2018 das Modellvorhaben Healthy Campus Mainz — gesund studieren (HCM) mit
einer geplanten Laufzeit von 5 Jahren.

Um die verschiedenen Aspekte des Gesundheitsmanagements und Gesundheitsforderung adaquat
abbilden zu kénnen, wurde das Projekt interdisziplinar organisiert. So waren das Institut fiir Arbeits-
Sozial und Umweltmedizin, das Institut fiir Psychologie, das Institut fiir Publizistik und
Medienkonvergenz, das Institut fiir Sportwissenschaften sowie die Klinik und Poliklinik fiir
Psychosomatische Medizin und Psychotherapie involviert.

Ein Teil des Projektes waren Studierendenbefragungen. Diese sollten als Grundlage fiir die die
Entwicklung von zielgerichteten Mafinahmen dienen. Im Gesamtverlauf des Projektes wurden drei
Onlinebefragungen durchgefiihrt. Die hier prasentierten Daten beziehen sich auf die erste
Onlinebefragung aus dem Jahr 2019. In Zusammenarbeit mit allen Instituten wurde ein Fragebogen
konzipiert. Dazu wurde basierend auf umfassenden Literaturrecherchen und Auswertung von
vorangegangenen nationalen und internationalen Gesundheitsbefragungen an anderen Hochschulen
eine Auswahl an Fragen zusammengestellt. Die ausgewahlten Fragen gliederten sich in fiinf

inhaltliche Dimensionen: 1. Gesundheitszustand, 2. Gesundheitsverhalten, 3. assoziierte Faktoren



von Gesundheit (wie z.B. die eigene Biografie oder soziale Faktoren), 4. Wissensstand sowie 5.
Inanspruchnahme und Bedarf von Gesundheitsfaktoren. Ziel war es, ein moglichst breites und
vollstandiges Bild von studentischem Leben und ihrer Gesundheit zu erstellen. Insgesamt konnten
bei vollstaindigem Austiillen des Fragenbogens 270 Items erhoben werden. Die durchschnittliche Zeit
zum Ausfiillen des Fragebogens sollte 45 Minuten betragen.

Zu Beginn des Fragebogens wurde fiir jeden Teilnehmenden ein individueller Code generiert, mit
dem Ziel, bei einer Folgeumfrage einen Verlauf der Gesundheitsrelevanten Aspekte verfolgen zu
kénnen. Durch eine spezielles Verschliisselungssystem war eine sichere Wiedererkennung des
Teilnehmenden gewahrleistet, jedoch ohne die Moglichkeit des Testauswertets Riickschliisse auf die
Identitdt der Teilnehmenden zu ziehen. Die Teilnehmenden der Umfrage blieben somit vollstandig
anonym. Die Umsetzung des Fragebogens erfolgte als Online-Fragebogen, da iiber dieses Medium
die grofste Reichweite und hochstmogliche Teilnehmerzahl erwartet wurde. Zeitraum der Umfrage
war der 17.06.2019 bis zum 04.08.2019. Insgesamt wurden die Studenten mehrfach {iber E-Mails an
ihrer Universitdt-Mailadresse {iber den Fragebogen benachrichtigt. AufSerdem wurde Werbung tiber
soziale Medien verbreitet.

Um die Teilnahmebereitschaft der Studierenden zu erhéhen, wurde eine Spende in Hohe von 1000 €
bei 5000 Teilnehmenden an eine wohltitige Organisation, als auch ein Gewinnspiel mit Preisen im
Wert von ca. 1250 €, verteilt auf 28 verschieden hoch dotierte Gutscheine, ausgelobt. Von den ca.
32000 Studenten der JGU offneten 5006 studierende den Link zum Fragebogen. Teilnehmende, die
nicht ausreichend zu wenige Fragen beantwortet haben, als auch eine unglaubwiirdig kurze Zeit zum
Beantworten der Fragen gebraucht haben, wurden ausgeschlossen. Nach diesem Ausschluss blieben
noch 4351 Teilnehmer, damit 13,9% aller Studierenden der JGU als Testgruppe, iibrig. 3914
Studierende beantworteten den gesamten Fragebogen. Aus dem erhobenen Datensatz wurden von
den partizipierenden Instituten verschiedene Auswertung erstellt. Eine Liste der Publikationen kann
aus dem Abschlussbericht des Projektes entnommen werden.

Die nachfolgende Publikation bildet den Kern dieser Promotionsarbeit und beschéftigt sich mit den
Pradiktoren fiir riskanten Konsum von Zigaretten, Alkohol und Marihuana unter Studierenden an
der JGU in Mainz. Dabei wurde auf Grundlage des angegebenen Konsumverhaltes der Studierenden
nach Korrelationen und damit indirekt nach mdéglichen Erklarungen fiir dieses Verhalten gesucht. Im
medizinischen Kontext haben die drei untersuchten Substanzen insbesondere bei jungen Menschen

einen erheblichen Einfluss auf die Entstehung von Krankheit. Uber einen langeren Zeitraum fiihrt



riskanter Konsum dieser Substanzen zu einer Reduktion von Lebenszeit. Umso wichtiger ist es,
Konsummuster und auslosende Faktoren zu erkennen und gezielte Praventionsprogramme gegen
riskanten Konsum zu etablieren. Ziel dieser Arbeit ist es, hier einen Beitrag zu leisten und so
frithzeitig Gesundheitsschdden entgegenzuwirken. Der Artikel ist im Dezember 2023 in der

Zeitschrift Healthcare publiziert worden.

1.2 Einordnung der Eigenleistung des Promovierenden zu dem publizierten Artikel

Leistung Anteil

Konzeption des Fragebogens Kein Anteil

Durchfiihrung der Onlinebefragung | Kein Anteil

Erstellung des Datensatzes Kein Anteil

Auswertung des Datensatzes Hauptanteil,

Unterstiitzung durch S. Heller, J. Reichel, P. Dietz

Statistische Auswertung Hauptanteil,

Unterstiitzung durch S. Heller

Konzeption des Artikels Hauptanteil,

Unterstiitzung durch S. Heller, J. Reichel, P. Dietz

Verfassung von Komplett eigenstandig
Introduktion Korrektur durch Co-Autoren
Materials and Methods

Results

Discussion

Erstellung der Grafiken Komplett eigenstandig

Korrektur durch Co-Autoren

Uberarbeitung der Sprache P. Dietz, S. Heller




2. Abstract in deutscher Sprache

Zigaretten, Alkohol und Marihuana unter Studierenden in Deutschland: Identifikation von
potenziellen soziodemografischen und studienassoziierten Risikogruppen sowie Pradiktoren fiir
riskanten Konsum:

(1) Einleitung: Zigaretten, Alkohol und Marihuana sind weltweit die am haufigsten konsumierten
legalen sowie illegalen Drogen. Besonders unter Studierenden findet man haufig einen ausgepragten
Konsum. Um wirksame und evidenzbasierte Praventionsprogramme fiir riskanten Konsum zu
entwickeln, wurde die ,Healthy Campus”-Studie ins Leben gerufen. Sie zielte darauf ab, potenzielle
soziodemographische und studienbezogene Risikogruppen zu finden sowie Pradiktoren fiir den
riskanten Konsum von Zigaretten, Alkohol und Marihuana zu ermitteln.

(2) Methoden: Unter den Studierenden der Universitat Mainz in Deutschland, wurde eine Online-
Querschnittsbefragung mit rund 270 gesundheitsbezogenen Items durchgefiihrt. Als abhadngige
Variablen wurden Zigarettenrauchen, riskanter Alkoholkonsum (AUDIT-C-Score: weiblich > 4,
mannlich > 5) und Marihuana Konsum gewahlt. Von den 270 gesundheitsbezogenen Items wurden
56 als wunabhdngige Variablen ausgewdhlt und in flinf Gruppen zusammengefasst
(soziodemografische, psychologische, studienbezogene-psychosoziale, allgemeine psychosoziale
und Gesundheitsverhalten). Mittels etablierter und validierter Messinstrumente wurde die Pravalenz
von Zigarettenrauchen, Alkoholkonsum und Marihuana Konsum ermittelt. Zur Analyse der
Unterschiede in den Prédvalenzen zwischen den soziodemografischen und studienbezogenen
Gruppen wurde der Pearsons Chi-Quadrat-Test verwendet. Fiir die Analysen wurde eine bindre
logistische Regression mit schrittweiser Inklusion der fiinf Variablengruppen gerechnet.

(3) Ergebnisse: Von den 3991 Studierenden, die an der Analyse teilnahmen, gaben 14,9% an,
Zigaretten zu rauchen, 38,6% berichteten iiber riskanten Alkoholkonsum und 10,9% gaben an,
Marihuana zu konsumieren. Die Pravalenz dieser Angaben unterschied sich unter anderem nach
Geschlecht, Studienfach und angestrebtem Abschluss. Durch eine bindre logistische
Regressionsanalyse ergaben sich neun signifikante Pradiktoren (p < 0,05) fiir Zigarettenrauchen
(Nagelkerke R2 = 0,314), 18 signifikante Pradiktoren fiir riskanten Alkoholkonsum (Nagelkerke R2 =
0,270) und 16 signifikante Pradiktoren fiir den Konsum von Marihuana (Nagelkerke R2 = 0,239).

(4) Schlussfolgerungen: Diese Studie konnte zeigen, dass Zigarettenrauchen, riskanter
Alkoholkonsum und Marihuana Konsum unter deutschen Studierenden mit mehreren Faktoren,

insbesondere mit dem Gesundheitsverhalten, in Verbindung stehen. Auflerdem war jede der



Substanzen in hohem MafSe mit jeder der beiden anderen untersuchten Substanzen assoziiert. Andere
Variablengruppen, wie psychologische oder psychosoziale Variablen, schienen eine eher
untergeordnete Rolle zu spielen. Daher lautet unsere Empfehlung fiir kiinftige
Praventionsprogramme bei Studierenden, dass der Substanzkonsum von den drei untersuchten

Substanzen als Ganzes und nicht fiir jede Substanz einzeln vorgenommen werden sollte.
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3. Dissertationsartikel

Cigarette Smoking, Risky Alcohol Consumption, and Marijuana
Smoking among University Students in Germany: Identification of
Potential Sociodemographic and Study-Related Risk Groups and

Predictors of Consumption

Thilo A. Hoff 1, Sebastian Heller ., Jennifer L. Reichel !, Antonia M. Werner 2, Markus Schifer 3,
Ana Nanette Tibubos 24, Perikles Simon 5, Manfred Beutel 2, Stephan Letzel 1, Thomas Rigotti ¢, and
Pavel Dietz 1*

1 Institute of Occupational, Social and Environmental Medicine, University Medical
Centre of the Johannes Gutenberg University, Mainz, Germany

2 Department of Psychosomatic Medicine and Psychotherapy, University Medical Center
of the Johannes Gutenberg University, Mainz, Germany

3 Department of Communication, Johannes Gutenberg University, Mainz, Germany

¢ Nursing Science, Diagnostics in Healthcare and E-Health, Trier University, Trier,
Germany

5 Department of Sports Medicine, Rehabilitation, and Disease Prevention, Institute of
Sport Science, Johannes Gutenberg University, Mainz, Germany

6 Department of Work, Organizational, and Business Psychology, Institute of Psychology,
Johannes Gutenberg University, Mainz, Germany

* Correspondence: pdietz@uni-mainz.de; Tel.: +49 6131 17 9213

Abstract: (1) Background: Cigarette smoking, risky alcohol consumption, and marijuana smoking are
the most common behaviors of legal and illicit drug use worldwide, including among university
students. To plan effective evidence-based programs to prevent the risky consumption of these
substances among university students, the present study aimed to identify potential sociodemographic
and study-related risk groups and predictors of consumption. (2) Methods: A cross-sectional online
health survey with approximately 270 health-related items was conducted among students at the
University of Mainz, Germany. Cigarette smoking, risky alcohol consumption (AUDIT-C score: female
>4, male >5), and marijuana smoking were chosen as dependent variables. Fifty-six of the 270 health-
related items were chosen as independent variables and put together in five groups (sociodemographic,
psychological, study-related psychosocial, general psychosocial and health behavior). The prevalence
of cigarette smoking, risky alcohol consumption, and marijuana smoking was assessed using
established and validated instruments. Pearson’s chi-square test was used to analyze the differences in
prevalence between the sociodemographic and study-related groups, and binary logistic regression was
used for analyses with stepwise inclusion of the five variable groups. (3) Results: Of the 3991 university
students who entered analyses, 14.9% reported smoking cigarettes, 38.6% risky alcohol consumption,
and 10.9% smoking marijuana. The prevalence of these differed between genders, fields of study, and
aspired degrees, among other factors. Binary logistic regression analyses revealed nine significant
predictors (p < .05) of cigarette smoking (Nagelkerke R? = 0.314), 18 of risky alcohol consumption
(Nagelkerke R? = 0.270), and 16 of marijuana smoking (Nagelkerke R? = 0.239). (4) Conclusions: This
study showed cigarette smoking, risky alcohol consumption, and marijuana smoking among university
students in Germany to be associated with multiple factors, especially health behaviors. Furthermore,
each of the substances was highly associated with each of the two other substances we examined. Other
variable groups, such as psychological or psychosocial variables, seemed to play a rather minor role.
Therefore, our recommendation for future prevention programs is that substance use among university
students should be addressed as a whole, not just in terms of specific substances.

Keywords: substance use; drugs, college; university; tertiary education
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3.1 Introduction

Cigarette smoking, risky alcohol consumption, and marijuana smoking are known to be the
most common behaviors of legal and illicit drug use worldwide [1]. Globally, 15.2% of all
adults are daily smokers [2]. According to the latest wave of the Global Burden of Disease
(GBD) study, in 2019, 32.7% of men and 6.6% of women were characterized as current cigarette
smokers [3]. In Western Europe, the overall prevalence of current cigarette smoking is quite
similar, but the difference between men and women is much smaller. For example, the GBD
study reported the prevalence of current cigarette smoking as 28.8% for men and 22.7% for
women in Western Europe and Lange et al. (2017) reported 28.7% for men and 19.5% for
women in Germany. A particularly high prevalence of current cigarette smoking was reported
among people living in Greece (32.2% women, 44.1% men), France (31.3% women, 36.9% men),
and Austria (26.1% women, 36.1% men) [3]. In Germany, cigarette smoking still accounts for
the majority of tobacco consumption [4-6]. Similar to the international figures presented
above, recent data revealed that 23.0% of women and 29.9% of men in Germany are current
cigarette smokers [3]. Furthermore, according to the 2018 Annual Survey of the Federal
Government, 23.3% of all German adults reported smoking in the previous 30 days [4]. A
closer look at the age distribution of cigarette smokers in Germany shows in 2017 that younger
people smoke at a significantly higher rate than the population as a whole. For example, a
study of 24,016 adults from Germany showed that 35.1% of men and 28.4% of women aged
18-29 years were smokers, compared to only 9.2% of men and 6.8% of women aged 64 years
and older [7]. In the younger age group, university students are no exception [8]. According
to a recent survey among 7394 university students in Germany, 18.5% of the participants
reported smoking cigarettes [9]. These figures are very similar to those reported by Velten et
al., who surveyed a sample of 2991 university students and identified 20.8% as cigarette
smokers [10]. Although the number of smokers declined slightly in the years up to the
pandemic, most smoking usually starts in the age range between 15 and 24 years [11].

There are different definitions of risky alcohol consumption [12]. In the US, it is defined as
having more than seven alcoholic drinks per week for women (or >3 drinks per occasion) and
more than 14 for men (or >4 drinks per occasion) [13]. In German-speaking countries, it is
defined by drinking more than 12 grams of alcohol per day for women and 24 for men [14,15].

Globally, 32.5% of people are classified as current drinkers, defined as having at least one
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standard drink of 10 grams of pure ethanol per day [16]. Prevalence is higher in Western
countries. For example, a recent review of 4,152,000 participants reported a prevalence of
30.5% for risky alcohol consumption within the previous year [2]. In Germany, 16% of the
general population regularly consume risky amounts of alcohol [17]. University students
appear to be a particularly vulnerable population for risky alcohol consumption [18,19]. For
example, in the US, Slutske et al. [20] and others identified increased risk specifically in the
college student group, compared to non-college students of the same age and the general
population [20,21]. Their results support several other international studies conducted within
the college and university student populations [19,22-25]. Looking more closely at German
university students, the prevalence of risky alcohol consumption is at a very high level [9,26].
For example, Griitzmacher et al. [9] reported a prevalence of 40.6% for risky alcohol
consumption in a sample of 6198 university students.

According to the World Drug Report 2021, marijuana is the most commonly used illicit drug
in the world, and its global prevalence was estimated to be around 4% in 2019 [27].
Significantly higher rates have been reported for North America and Western Europe. For
example, the SAMSHA study, a national survey of drug use and health in the US, showed that
18.0% of 44,958 participants aged 18 years and older had used marijuana within the previous
year [28]. In addition, the United Nations has reported that 14.5% of adults in North America
and 7.8% in Western Europe consume marijuana [29]. Looking at younger age groups, 15% of
Europeans aged 15-34 years reported using cannabis in the previous year. In Germany, the
prevalence in this age group was quite comparable, at 16.9% [30]. In addition, the 18-24-year
age group showed an even higher prevalence, of 22.0%. Marijuana is the most commonly used
drug among university students [31]. Among all graduated US college students, more than
50% have used marijuana at least once in their lifetime, 15.8% within the previous year [28]. In
addition, other studies have reported a prevalence of 29.1% in the past year [32]. Among
university students in Germany, a lifetime prevalence of marijuana use of 45.6% and a 12-
month prevalence of 20.6% were reported. Furthermore, the 12-month prevalence of
marijuana use in Germany approximately doubled between 1990 and 2018 [4,33,34], indicating
an increase in marijuana consumption in recent decades [9,23,35].

From a public health perspective, the prevalence of cigarette smoking, risky alcohol
consumption, and marijuana smoking, especially among university students, is alarming,

since the use of these substances is associated with various physiological and psychological
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side effects, can lead to addiction, and increases mortality. Specifically, cigarette smoking is
one of the leading factors for premature mortality and years of life lost due to disease and
disability [1,36]. It is associated with an increased risk of coronary heart disease and
atherosclerosis [37,38], pulmonary disease such as COPD [39,40], multiple types of cancer
[41,42], and many other diseases [1,5,43,44]. There is no risk-free level of exposure to tobacco
smoke, and even occasional tobacco smoking (e.g. light smoking) is sufficient to increase
mortality and morbidity [45,46]. In 2010, alcohol use was ranked third in the global burden of
disease [1]. Risky alcohol consumption can lead to liver cirrhosis or injury [47] and is
associated with cardiovascular diseases such as hypertension, hypercholesterolemia, and type
2 diabetes [48]. It is also one of the leading risk-factors for cancer [1,36,49,50]. Smoking
marijuana can lead to respiratory disease and, especially in adolescents, psychotic disorders
[51]. For example, a systematic review of longitudinal studies reported increased rates of
mental health problems after marijuana consumption [52]. In addition, according to Manthey
et al. [53], smoking marijuana leads to higher risk for psychotic disorders, acute cognitive
impairment, traffic injuries, respiratory problems, and poorer pregnancy outcomes [53,54].
Studies suggest that in Germany, marijuana is mostly (87.2%) consumed in the form of
cigarettes (also known as “joints”) with tobacco [55]. Therefore, an adjustment for the adverse
health effects of tobacco must be considered when scoping smoking marijuana. In addition,
cigarette smoking, risky alcohol consumption, and marijuana smoking can lead to addiction.
Withdrawal of cigarette smoking and the nicotine contained in joints for marijuana smoking
can lead, among others, to frustration, anger, depressed mood, and insomnia [56]. Alcohol
consumption results in the suppression of nervous system excitability and rebounds during
withdrawal [47]. It can lead to craving, depressed mood, increased agitation, and seizures [57].
Another aspect that is discussed in the literature is the gateway theory, or drug gateway
hypothesis [58]. It states that alcohol consumption promotes the use of tobacco and vice versa
and that both drugs promote the use of marijuana. In turn, marijuana is discussed as
promoting the use of other illicit drugs, such as opioids and amphetamines [59-63]. Although
the different patterns of use are not yet fully understood, a link between these substances is
likely. In addition to adverse health effects, cigarette smoking, risky alcohol consumption, and
marijuana smoking generate high socioeconomic costs each year [64—67].

To plan evidence-based and effective programs to prevent cigarette smoking, risky alcohol

consumption, and marijuana smoking among university students, it is important to
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understand the conditions and factors that predict the use of these substances among this
target group. Therefore, potential correlates (associated factors) or determinants (factors with
a causal relationship) need to be explored for each substance. In this context, several studies
have examined the relationship between sociodemographic, study-related, or psychosocial
factors and cigarette smoking, risky alcohol consumption, or marijuana smoking [10,20,24—
26,43,68-82]. For example, Skidmore et al. [81] identified study-related variables and specific
peer-groups associated with substance use among university students. Van Hooijdonk et al.
[82] identified an association between study-related characteristics and smoking, drinking
alcohol, and consuming marijuana in the Netherlands. Others have shown associations
between psychosocial factors [10,24,25] or health behaviors [26,68] and substance use.

However, to the best of our knowledge, no study has examined sociodemographic,
psychological, study-related, and general psychosocial as well as health behavior variables
simultaneously in one regression model for each of the investigated substances. By doing so,
researchers may be able to paint a more comprehensive picture of the predictors of cigarette
smoking, risky alcohol consumption, and marijuana smoking among university students. In
summary, empirical studies of cigarette smoking, risky alcohol consumption, and marijuana
smoking among university students are heterogeneous in their methodology (e.g., definition
of consumption, surveyed groups) and results [10,20,24-26,43,68-80]. Furthermore, there is a
significant lack of knowledge about potential factors that may predict cigarette smoking, risky
alcohol consumption, and marijuana smoking among university students. Therefore, the
present study aims to address this gap by i) assessing the prevalence of cigarette smoking,
risky alcohol consumption, and marijuana smoking among university students at a large
university in Rhineland-Palatinate, Germany; ii) identifying potential sociodemographic and
study-related risk groups for substance use, especially with regard to age, gender, field of
study, semester, and aspired degree; iii) examining for the first time in a single regression
model the predictors of substance use, including sociodemographic and study-related
variables, psychological variables, general and study-related psychological variables, and
health behavior, simultaneously. These results may contribute to the discussion on developing
and implementing prevention strategies that target cigarette smoking, risky alcohol

consumption, and marijuana smoking among university students.
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3.2 Materials and methods

3.2.1  Study design and survey procedure

As part of the Healthy Campus Mainz project, a cross-sectional online health survey was
conducted during the 2019 summer term (June and July). All registered students of the
University of Mainz (approximately 31,000) were invited to participate via the central mailing
list of the university. An email was sent to all students enrolled at the university at that time.
The students received this email in their official mailing account, were the university also
sends important information about grades. Monetary and nonmonetary incentives and four
reminder-emails were used to increase participation. Participants had to be enrolled in at least
one subject of study at the university. Answering demographic variables and at least one
question on health topics was a prerequisite for inclusion. A full version of the survey
(including the variables that were not used in this study) and a detailed reflection of the survey
procedure can be found in Reichel et al. [83]. An introduction at the beginning of the online
questionnaire briefly explained the background and purpose of the study, which was followed
by a statement that participation would be anonymous and voluntary. Informed consent was
obtained at the beginning of the survey. Ethical approval to conduct the study was obtained
from the Ethics Committee of the Medical Association of Rhineland-Palatinate (No. 2019-

14336).

3.2.2 Measures

The online questionnaire covered a wide range of health-related aspects and included
approximately 270 items. We used established and validated instruments when available and
self-developed scales as little as possible. For the present study, we selected 56 variables as
independent variables and summarized them in five groups. Further, we selected three
variables (cigarette smoking, alcohol consumption, and marijuana smoking) as dependent
variables. A list of all surveyed topics and specific items covered can be found in Reichel et al.
[83].

The three dependent variables in the present survey are highlighted here in more detail. To
assess the prevalence of cigarette smoking, we asked about the frequency of consumption. The
question (translated) was “Do you smoke cigarettes?” The following answers could be chosen:

“never,” “formerly occasionally,” “formerly regularly,” “currently occasionally,” and
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“currently regularly.” We defined “currently occasionally” and “currently regularly” as
“cigarette smoking.” The prevalence of risky alcohol consumption was assessed using the
AUDIT-C questionnaire. “AUDIT-C” stands for “Alcohol Use Disorder Identification Test—
Consumption.” It is the short version of the original 10-item questionnaire published by the
World Health Organization [84] and includes the first three questions of the AUDIT
questionnaire. It assesses the frequency of alcohol consumption, the amount of alcohol
consumption, and the frequency of excessive alcohol consumption (more than five drinks in
one sitting). Scores range from zero to 12. The established cut-off of more than 4 points for
women and more than 5 points for men was used to categorize the variable as risky alcohol
consumption. The AUDIT-C has been shown in many publications to be a simple instrument
for measuring risky alcohol consumption. It can be used to select individuals at high risk for
alcohol use disorder or dependence [85-89]. The first question (translated) was: 1. “How often
do you have a drink containing alcohol?” The answer could be one of the following five
choices: “never” (0 points), “monthly or less” (1 point), “2—4 times a month” (2 points), “2-3
times a week” (3 points), or “4 or more times a week” (4 points). The second question was
“How many standard drinks containing alcohol do you have in a typical day?” The answer
could be one of the following five choices: “1 or 2” (0 points), “3 or 4” (1 point), “5 or 6” (2
points), “7 to 9” (3 points), or “10 or more” (4 points). The third question was: “How often do
you have six or more drinks on one occasion?” As response options, one of the following five
items could be selected: “Never” (0 points), “less than monthly” (1 point), “monthly” (2
points), “weekly” (3 points), or “daily or almost daily” (4 points). To assess the prevalence of
marijuana smoking, we evaluated the frequency of smoking. The question (translated) was
“Do you smoke marijuana?” The following answers could be chosen: “never,” “formerly

s

occasionally,” “formerly regularly,” “currently occasionally” or “currently regularly.” We
defined “currently occasionally” and “currently regularly” as “marijuana smoking.”

To predict cigarette smoking, risky alcohol consumption, and marijuana smoking, 56
independent variables related to the research questions were selected from the questionnaire.
A list of the specific variables, scales, and items used in the present study, as well as their
references and specific questions with response options (for self-constructed items), is
provided in Supplementary Table 1. These 56 variables were classified into five different

groups according to the factor groups of the current research, as described in the introduction

[90]. These were sociodemographic variables (16 variables, e.g., gender, age, semester, field of
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study), psychological variables (six variables, e.g., depressive symptoms, loneliness), study-
related psychosocial variables (18 variables, e.g., social support from fellow students,
competence for self-motivation), general psychosocial variables (five variables, e.g., self-
criticism, impulsiveness), and health behavior variables (11 variables, e.g., healthy diet, fruit
and vegetable consumption, physical activity, use of neuroenhancement). Regarding the
independent variable “use of pharmacological neuroenhancement” (including substances
such as methylphenidate, amphetamines, atomoxetine, modafinil, ecstasy, ephedrine,
marijuana, cocaine, or crystal meth), an analysis of Heller et al. (2022) [90], from our dataset,
showed marijuana to be the most commonly used pharmacological neuroenhancer. Therefore,
in the present study, we excluded marijuana as a form of pharmacological neuroenhancement
to avoid confounding with the dependent variable marijuana smoking. The term
“pharmacological neuroenhancement” (PN) is generally defined as the use of illicit or
prescription drugs by healthy individuals for cognitive-enhancing purposes [91,92] such as
enhancing alertness, attention, concentration, memory, or mood [93,94]. According to this
definition, the so-called soft neuroenhancers (e.g., energy drinks, caffeine tablets) were not
included. There are many inconsistencies and differences in the definition of
neuroenhancement [95,96], but a full discussion of these would go beyond the scope of this

research.

Table 1. Basic and study-related characteristics of the participants.

Variable Value
Gender (n =3991)
Female 71.4% (n =2848)
Male 27.8% (n=1111)
Diverse 0.8% (n=32)
Age, range (mean * SD) (n = 3987) 16-73 (23.8 +4.3)
Semester, range (mean * SD) (n = 3975) 1-45 (7.2 +4.8)
First year (n = 3884)
No 83.2% (n =3233)
Yes 16.8% (n = 651)
Aspired degree (n =3991)
Bachelor’s 52.3% (n =2088)
Master’s 21.2% (n =847)
“Staatsexamen” 22.0% (n=878)
Doctoral degree 3.5% (n=139)
Other 1.0% (n = 39)
Field of study (n = 3982)
STEM 18.1% (n =720)
Social sciences, media, and sports 18.1% (n=719)
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Linguistics, humanities, and

cultural studies 20.2% (n = 804)

Medicine 13.3% (n = 530)

Law and economics 12.9% (n =512)

Education (aspiring teachers) 15.5% (n = 616)
Other 2.0% (n = 81)

3.2.3  Data analysis

Descriptive statistics are presented as means with standard deviations (SD) for continuous
scaled variables and as percentages and numbers for noncontinuous scaled variables. To
analyze differences in prevalence between sociodemographic and study-related groups,
contingency analyses of categorical variables were performed using Pearson’s chi-square (x?)
test. Multicollinearity of the 56 independent variables (Supplementary Table 1) was assessed
using a collinearity matrix and the variance inflation factor. Correlations greater than 0.75
were excluded. In the next step, pretests were performed to assess the association of each
independent variable with the three dependent variables. The dependent variables cigarette
smoking, risky alcohol consumption, and marijuana smoking were dichotomized (yes/no). ANOVA
was used for linear scaled variables, Pearson’s chi-square test for ordinal scaled variables, and
Cramer’s V-test for nominal scaled variables (Supplementary Tables 2—4). To predict the three
dependent variables cigarette smoking, risky alcohol consumption, and marijuana smoking,
all variables with a significant association (p < .001) at pretest were included into a binary
logistic regression with stepwise inclusion of the five variable groups. In the binary logistic
regression models, variables with significant associations at a level of p <.05 were classified as
possible predictors. Nagelkerke’s R? was calculated to check the strength of each regression

model. Data were analyzed using IBM SPSS 23.

3.3 Results

A total number of 4351 university students participated in the survey, of whom N = 3991
answered the questions with regard to the dependent variables (alcohol consumption,
cigarette smoking, and marijuana smoking) and were included in the analyses. The mean age
of the sample was 23.8 (+4.3) years, and 71.4% (n = 2848) of participants were female. The mean
semester was 7.2 (+4.8), and 16.8% (n = 651) of the students reported being in their first year
(tirst or second semester). Regarding the degree aspired to, 52.3% (n = 2088) were aiming for a
bachelor’s degree, 21.2% (n = 847) for a master’s degree, 22% (n = 878) for a state examination

(a special program that is specific to German students studying e.g., law or medicine), for and
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3.5% (n =139) a doctoral degree. Regarding the field of study, 18.1% (n =720) indicated STEM
(science, technology, engineering, and mathematics); 18.1% (n=719) social science, media, and
sports; 20.2% (n = 804) linguistics, humanities, and cultural science; 13.3% (n = 530) medicine;
12.9% (n = 512) law and economics; and 15.5% (n = 616) education (aspiring teachers). All of
the participant’s sociodemographic and study-related characteristics of the participants are

presented in Table 1.

3.3.1 Prevalence, risk groups, and predictors of cigarette smoking

As shown in Table 2, 14.9% (n = 592) of all students smoked cigarettes. Regarding potential
risk groups for cigarette smoking, women (13.4%) smoked significantly (p <.001) less than men
(18.0%) or diverse (34.4%) participants. Concerning the field of study, we assessed a
significantly (p < .001) lower prevalence in students from the field of education (9.8%)
compared those from social science, media, and sports (16.7%); linguistics, humanities, and
cultural sciences (18.3%); and law and economics (16.4%). Furthermore, the prevalence
differed significantly (p < .001) between students of medicine (11.2%) and of linguistics,
humanities, and cultural sciences (18.3%).

Of the 56 independent variables that were previously selected for this study, 24 were
significantly associated with cigarette smoking in the pretests, and these were included in the
binary logistic regression analysis (Supplementary Table 2). Binary logistic regression revealed
nine significant predictors (p < .05), including 3448 (86.4%) students, for the final regression
(Table 3). Negatively related variables were migrant background (OR = .585), use of soft
neuroenhancement within the past 12 months (OR = .593), and former occasional marijuana
smoking (OR =.790). Positively associated variables were impulsiveness (OR = 1.106), general
anxiety (OR = 1.114), risky alcohol consumption (OR = 1.336), current occasional marijuana
smoking (OR = 1.488), first study (OR = 2.413), and current regular marijuana smoking (OR =
2.971). The Hosmer-Lemmeshow goodness of fit test revealed a chi-square of 2.835 with a
significance of 0.944. The stepwise inclusion of the five variable groups revealed a Nagelkerke
R? of 0.056 after inclusion of the sociodemographic variables, 0.072 (+0.016) after inclusion of
the psychological variables, 0.087 (+0.015) after inclusion of the study-related psychosocial
variables, 0.108 (+0.021) after inclusion of the general psychosocial variables, and 0.314 (+0.206)
after inclusion of the health behavior variables (Figure 1). Thus, our final model explains 31.4%
of the variance in cigarette smoking.
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313

314 Figure 1. Regression model for cigarette smoking. Changes in Nagelkerke R? by stepwise inclusion of the
315 different variable groups.

316 Table 2. Prevalence of cigarette smoking distributed for the different basic and study-related characteristics.

Risky consumption

Variable “Yes” “No” p-value
All students (n = 3984) 14.9% (n=592)  85.1% (n =2984)
Gender (1 = 3984)
a Female 13.4% (n=381)  86.6% (n = 2463) <.001 a-biac
b Male 18% (n =200) 82% (n=910)
¢ Diverse 34.4% (n=11) 65.6% (n=21)
Age, median split (n= 3982)
a Between 16 and 23 14.5% (n=326)  85.5% (n=1919) 486
b Older than 24 15.3% (n=266)  84.7% (n=1,471)
First year (n = 3879)
2 No 14.8% (n=479)  85.2% (n = 2750) 516
®Yes 13.8% (1 =90) 86.2% (n = 560)
Aspired degree (1 = 3986)
aBachelor’s 16.1% (n=335)  83.9% (n=1752) 239

b Master’s

< “Staatsexamen”
d Doctoral degree

e Other

a STEM
b Social sciences,

media, and sports
¢ Linguistics, humanities,
and cultural sciences

d Medicine

e Law and economics

fEducation

(aspiring teachers)

Field of study (n = 3977)

14.1% (n=119)
13.8% (n =121)
8.6% (11=12)
12.8% (1 = 5)

14.6% (1 = 105)
16.7% (1 = 120)
18.3% (1 = 147)
11.2% (1 = 59)

16.4% (n = 84)

9.8% (1 = 60)

85.9% (n = 726)
86.2% (n = 755)
91.4% (n = 127)
87.2% (n = 34)

85.4% (n = 615)
83.3% (1 = 598)
81.7% (n = 656)
88.8% (1 = 469)

83.6% (n = 428)

90.2% (n = 555)

<001 b—f; c-d; c—f; e—f

8 Other 18.5% (n = 15) 81.5% (n = 66)
317 p-value by Pearson’s chi-square test
318 >b significant difference between a and b
319
320
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Table 3. Odds ratios (OR) and 95% confidence intervals (CI) for the dependent variable
smoking cigarettes and each predictor variable (p <.05)

Variable OR (95% CI) p-value Wald chi-square

Migrant background (yes) 0.585 (0.444-0.772)  <.001 14.354

Use of soft neuroenhancement (within

the last 12 months) 0.593 (0.428-0.823)  .002 9.795
Marijuana consumption (formerly

occasionally) 0.790 (0.629-0.990)  .041 4.178
Impulsiveness 1.106 (1.049-1.166)  <.001 13.797
Anxiety symptoms 1.114 (1.014-1.224)  .028 5.066
AUDIT-C-score 1.336 (1.262-1.415)  <.001 99.144

Marijuana consumption (currently
occasionally) 1.488 (1.153-1.919)  .002 9.354

First study (did other studies before,
but did not graduate) 2.413 (1.099-5.298)  .028 4.817

Marijuana consumption (currently
regularly) 2.971 (1.8964.655)  <.001 22.591

3.3.2  Prevalence, risk groups, and predictors of risky alcohol consumption

In our sample, 38.6% (n = 1537) of all students demonstrated a risky alcohol consumption
pattern. With regard to potential sociodemographic and the study-related risk groups (Table
4), students younger than or equal to 23 years of age had a significantly higher prevalence
(40.8%, p = .001) than those aged 24 years and older (35.7%). Furthermore, the prevalence was
significantly higher among first year students (42.3%, p = .030) compared to students of higher
semesters (37.8%). Regarding the field of study, the prevalence was significantly higher (p =
.001) among students in the fields of social science, media, and sport (43.2%) and law and
economics (43.0%) compared to those in linguistics, humanities, and cultural science (33.5%).
Of the 56 selected independent variables, 24 were significantly associated with risky alcohol
consumption in the pretest, and these were included in the binary logistic regression analysis
(Supplementary Table 3).

The binary logistic regression analysis revealed 18 significant predictors (p < .05), including
2908 (72.9%) students, for the final regression (Table 5). The negatively related variables were
use of pharmacological neuroenhancement within the past 12 months (OR = .625), first study

(OR =.693), relationship status (joint household) (OR =.736), first study (no, graduated before)
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357

(OR = .745), use of soft neuroenhancement within the past 12 months (OR = .799), fruit
consumption per day (OR = .822), and loneliness (OR = .931). Positive associations were
detected for procrastination (OR = 1.017), impulsiveness (OR = 1.100), social support by fellow
students (OR = 1.205), physical activity (active, beneficial to health) (OR = 1.303), social media
use (OR = 1.323), employment (yes, marginally employed) (OR = 1.381), currently regularly
cigarette smoking (OR = 1.426), migrant background (OR = 1.523), part-time employment (OR
= 1.527), currently occasionally marijuana smoking (OR = 1.600), and currently occasionally
cigarette smoking (OR = 1.691). The Hosmer-Lemmeshow goodness of fit test revealed a chi-
square of 7.430 with a significance of 0.491.

Stepwise inclusion of the five groups of variables revealed a Nagelkerke R? of 0.055 after
inclusion of the sociodemographic variables, 0.067 (+0.012) after inclusion of the psychological
variables, 0.087 (+0.020) after inclusion of the study-related psychosocial variables, 0.109
(+0.022) after inclusion of the general psychosocial variables, and 0.270 (+0.161) after inclusion
of the health behavior variables (Figure 2). Thus, our final model explains 27% of the variance

of risky alcohol consumption.
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Figure 2. Regression model for alcohol consumption (AUDIT-C score: female >4, male >5). Changes in
Nagelkerke R? by stepwise inclusion of the different variable groups.

Table 4. Prevalence of risky alcohol consumption (AUDIT-C score: female >4, male >5) distributed for the different
basic and study-related characteristics (n = 3984).

Risky consumption
Variable “Yes” “No” p-value
All Students (n = 3984) 38.6% (n=1537)  61.4% (n =2447)
Gender (n = 3984)

a Female 37.9% (n=1076)  62.1% (n=1766) 120
b Male 40.7% (n=452)  59.3% (n = 658)
¢ Diverse 28.1% (n=9) 71.9% (n =23)
Age, median split (n = 3981)
a Between 16 and 23 40.8% (n=917)  59.2% (n=1328) <.001a®
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b Older than 24
First Year (n = 3878)
aNo
bYes
Aspired degree (1 =3984)
a Bachelor’s
b Master’s
¢ “Staatsexamen”

d Doctoral degree
¢ Other
Field of Study (n = 3975)
aSTEM
b Social sciences,
media, and sports
¢ Linguistics, humanities,
and cultural sciences
d Medicine
¢ Law and economics
f Education
(aspiring teachers)

35.7% (n = 620)

37.8% (n = 1219)
42.3% (n = 275)

40% (n = 835)

36.7% (n = 310)
38.7% (n = 339)
27.3% (n = 38)
39.5% (1 = 15)

36.4% (n = 262)
43.2% (n = 310)
33.5% (1 = 269)
37.5% (n = 198)

43% (n = 220)

38.6% (1 = 238)

64.3% (n = 1116)

62.2% (1 = 2009)
57.7% (n = 375)

60% (1 = 1251)
63.3% (1 = 535)
61.3% (n = 537)
72.7% (n =101)
60.5% (1 = 23)

63.6% (n = 457)
56.8% (1 = 407)
66.5% (1 = 534)
62.5% (n = 330)

57% (n = 292)

61.4% (n = 378)

.030 =

143

001 b-ce-e

g Other 46.3% (n =37) 53.8% (n =43)
358 p-value by Pearson’s chi-square test
359 b Sjgnificant difference between a and b

360

Table 5. Odds ratios (OR) and 95% confidence intervals (CI) for the dependent variable risky
alcohol consumption (AUDIT-C score: female >4, male >5) and each predictor variable (p <.05)

Variable OR (95% CI) p-value Wald chi-square

Use of pharmacological

neuroenhancement (within the last 12 0.625 (0.423-0.924) .019

months) 5.542

Py e e o oo w0

Relationship status (joint household) 0.736 (0.580-0.933)  .011 6.420

First study (no, graduated before) 0.745 (0.563-0.985) .039 4.276

Use of SOf:hr;egs‘t’igh;r;;et?;m (within 709 (0.647-0988) 038 4287

Fruit consumption 0.822 (0.753-0.898)  <.001 18.905

Loneliness 0.931 (0.892-0.972)  .001 10.749

Procrastination 1.017 (1.001-1.032) .038 4.311

Impulsiveness 1.100 (1.052-1.150)  <.001 17.436

Social support by students 1.205 (1.079-1.345)  .001 10.989

WHO scale for physical activity

1.303 (1.053-1.613)  .015

(active, beneficial to health) 5.915

Use of social media 1.323 (1.242-1.411)  <.001 74.190
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379

380
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382

Employment
(yes, marginally employed) 1.381 (1.137-1.678) ~ .001 10.595

Cigarette smoking
1.426 (1.030-1.974)  .033

(currently regularly) 4.570
Migrant background (yes) 1.523 (1.226-1.893)  <.001 14.394
Employment (yes, part-time) 1.527 (1.164-2.001) ~ .002 9.374

Marijuana consumption
1.600 (1.194-2.143)  .002
(currently occasionally) 9.908
Cigarette smoking

1.691 (1.297-2.203)  <.001
(currently occasionally) 15.113

3.3.3  Prevalence, risk groups, and predictors of marijuana smoking

In our sample, 10.9% (n = 435) of all students smoked marijuana as defined above (currently
occasionally or currently regularly). With regard to potential sociodemographic and study-
related risk groups (Table 6), women (9.0%) smoked significantly (p <.001) less marijuana than
men (15.4%) or diverse students (25.0%). Students aged 23 years or younger had a significantly
higher prevalence (11.8%, p =.034) of marijuana smoking compared with those aged 24 years
or older (9.7%). With regard to aspired degree, bachelor’s students (13.0%) had a significantly
higher prevalence (p <.001) of marijuana smoking than aspirants of state examination (8.7%)
or doctoral aspirants (3.6%). Regarding field of study, we detected a significantly (p < .001)
higher prevalence among students in the field of social science, media, and sports (15.7%) than
those in STEM (9.3%), medicine (8.3%), and education (9.1%).

Of the 56 selected independent variables, 16 were significantly associated with marijuana
smoking in the pretest, and these were included in the binary logistic regression analysis
(Supplementary Table 4), which yielded 12 predictors (p <.05), including 3435 (86.1%) students,
for the final regression (Table 7). Negatively related variables were aspired degree (doctoral
degree) (OR = .169), pharmacological neuroenhancement within the past 12 months (OR =
.646), soft neuroenhancement within the past 12 months (OR = .691), self-endangering
behavior (OR =.827), and semester hours per week (OR =.977).

Positive associations were detected with risky alcohol consumption (OR = 1.209), gender
(male) (OR =1.314), first study (OR =1.398), physical activity (moderately active) (OR =1.451),

physical activity (active, beneficial to health) (OR = 1.641), currently regularly cigarette
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394

smoking (OR =1.959), and currently occasionally cigarette smoking (OR =2.007). The Hosmer-
Lemmeshow goodness of fit test revealed a chi-square of 11.281 with a significance of
0.186.Stepwise inclusion of the five groups of variables revealed a Nagelkerke R? of 0.065 after
inclusion of the sociodemographic variables, 0.071 (+0.006) after inclusion of the psychological
variables, 0.084 (+0.013) after inclusion of the study-related psychosocial variables and general
psychosocial variables, and 0.239 (+0.15.1) after inclusion of the health behavior variables

(Figure 3). Thus, our final model explains 23.9% of the variance in risky alcohol consumption.
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Figure 3. Regression model for marijuana smoking. Changes in Nagelkerke R? by stepwise
inclusion of the different variable groups.

Table 6. Prevalence of marijuana smoking distributed for the different basic and study-related

characteristics (n=3,985).
Risky consumption
Variable “Yes” “No” p-value
All students (n = 3985) 10.9% (n=435)  89.1% (n = 3550)
Gender (1 = 3985)
aFemale 9.0% (n = 256) 91.0% (n =2587) <.001 a-biae
bMale 15.4% (n=171) 84.6% (n=939)
<Diverse 25.0% (n=8) 75.0% (n =24)
Age, median split (n = 3981)
a Between 16 and 23 11.8% (n=266)  88.2% (n=1979) .034ab
b Older than 24 9.7% (n=169) 90.3% (n =1567)
First year (n = 3878)
aNo 10.8% (n=348)  89.2% (n =2881) 725
b Yes 11.2% (n ="73) 88.8% (n=576)
Aspired degree (n = 3985)
aBachelor’s 13.0% (n=272)  87.0% (n=1815) <.001a<ad
bMaster’s 9.6% (n=81) 90.4% (n =764)
¢“Staatsexamen” 8.7% (n=76) 91.3% (n =800)
dDoctoral degree 3.6% (n=>5) 96.4% (n =134)
e Other 2.6% (n=1) 97.4% (n=137)
Field of study (n = 3977)
aSTEM 9.3% (n = 67) 90.7% (n = 653) <.007 a-b;b-d; b
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b Social sciences,

media, and sports 15.7% (n =113) 84.3% (n = 605)
¢ Linguistics, humanities,
and cultural sciences 10.8% (n = 87) 89.2% (n =716)
d Medicine 8.3% (n=44) 91.7% (n = 484)
¢ Law and economics 10.7% (n = 55) 89.3% (n =457)
f Education
(aspiring teachers) 9.1% (n =56) 90.9% (n =559)
8 Other 16.0% (n =13) 84.0% (n = 68)
395 p-value by Pearson’s chi-square test
396 b Sjgnificant difference between a and b
397
Table 7. Odds ratios (OR) and 95% confidence intervals (CI) for the dependent variable smoking
marijuana and each independent variable (p <.05)
Wald chi-
Variabl
ariable OR (95% CI) p-value square
Aspired degree (Ph.D) 0.169 (0.038-0.744) .019 5.452
Use of pharmacological
neuroenhancement (within the last 12 0.646 (0.437-0.954) .028
months) 4.861
Use of soft neuroenhancement (within
the last 12 months) 0.691 (0-488-0.978) 037 4.329
Self-harm 0.827 (0.699-0.978) .027 5.117
Semester hours per week 0.977 (0.963-0.990) .001 11.023
AUDIT-C score 1.209 (1.140-1.282) <.001 39.911
Gender (male) 1.314 (1.008-1.713) .043 4.466
First study (did other studies before,
1. 1.052-1. .
but changed the field of study) 398 (1.052-1.858) 021 4910
WHO scale for physical activity
1.451 (1.008-2. .04
(moderate active) 51 (1.008-2.089) 045 3.967
WHO scale for physical activity
1.641 (1.200-2.24 .
(active, beneficial to health) 641 (1200 %) 002 9411
Cigarette smoking
1.959 (1.476-2.599) <.001
(currently regularly) 30.126
Cigarette smoking
2.007 (1.568-2.568) <.001
(currently occasionally) 21.728
398

399 3.4 Discussion

400  The aims of the present study were to i) assess the prevalence of cigarette smoking, risky

401 alcohol consumption, and marijuana smoking among university students at a large university
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in Rhineland-Palatinate, Germany; ii) identify potential sociodemographic and study-related
risk groups for substance use, especially with regard to age, gender, field of study, semester,
and aspired degree; and iii) examine predictors of substance consumption, including
sociodemographic and study-related variables, psychological variables, general and study-
related psychosocial variables, and health behavior variables in a regression model. The results
showed that models with groups of sociodemographic and study related variables,
psychological variables, general and study related psychosocial variables, and health behavior
related variables as predictors are suitable for explaining the prevalence of cigarette smoking,
risky alcohol consumption, and smoking marijuana among university students. In each of
these three models, the group of health behavior variables specifically showed the highest
impact on consumption patterns. In particular, the consumption of each substance studied
was predicted by the consumption of each of the other substances studied. With regard to the
first aim, our results are in line with the current literature, which reports particularly high

prevalence rates for the three types of substance use [20].

3.4.1 Cigarette smoking

With regard to cigarette smoking, we detected significantly more users in the group of male
and diverse students compared to female students, and significantly fewer cigarette smokers
in the group of aspiring teachers compared to other fields of study. In particular, the observed
gender difference to be consistent with global trends [97] and previous studies from Germany
[4]. One reason for this may be that women are more engaged in seeking health information
and take fewer risks than their male peers [98]. Regarding the field of study, there are no recent
data available comparing different groups of students in Germany with regard to their
smoking behavior.

Among the sociodemographic variables, migrant background and having dropped out of
studies in the past emerged as strong predictors of cigarette smoking. Interestingly, migrant
background was negatively associated with cigarette smoking in our sample, which is
contrary to previous studies [73,99]. One possible reason for this could be an
overrepresentation of female participants in the subgroup of students with an immigrant
background, with the consequence that the female characteristic is more likely to be
represented here than the specified migrant background. Another reason could be the

“healthy migrant” paradox, which describes that people with migrant background have better
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health behaviors than natives [100] and, in particular, are less likely to smoke cigarettes
[100,101]. This effect is particularly evident in the first years of migration—for example, young
people who leave their home country to study abroad. As the length of stay increases, health
behaviors become more similar to the host country population. Another negatively associated
point is former occasional marijuana smoking. Data from the SAMHSA study showed a
noticeable gap between lifetime prevalence and use within the last year [28]. This gap can
similarly be observed for cigarette smoking. Our hypotheses is that these differences can be
explained by a group of students that tried marijuana consumption for a period of time but
then ceased consumption. Thus, a negative correlation can be found in our data. Furthermore,
impulsiveness and general anxiety emerged as positive predictors of cigarette smoking.
Consistent with our results, numerous previous studies have shown an association among
impulsiveness [102], general anxiety [103], and cigarette smoking. The strongest predictors of
cigarette smoking were occasional or regular marijuana smoking and risky alcohol
consumption. Comparable to our results regarding risky alcohol consumption and marijuana
smoking, the group of health behavior variables also had the largest influence on the explained
variance in the cigarette smoking regression model. Therefore, there turned out to be a strong

association between cigarette smoking and health behavior variables.

3.4.2  Risky alcohol consumption

Regarding potential risk groups for risky alcohol consumption, surprisingly, there was no
significant association between gender and risky alcohol consumption in our study, contrary
to what has often been reported in the literature [72,104]. However, a few studies have shown
results consistent with ours. For example, Santangelo et al. [24,25] reported that 37.9% of
female and 40.7% of male students in Palermo, Italy, showed risky alcohol consumption
behavior [25]. Significant differences were detected in age and study progress. In particular,
younger students and students in their first year of study were significantly more likely to
engage in risky alcohol consumption than older students who had enrolled for longer (>1 year)
—as also shown by other studies [76].

Sociodemographic factors had a strong influence on risky alcohol consumption in our model.
Marginal or part-time employment were associated with risky alcohol consumption. Since
socioeconomic status is associated with alcohol consumption, it may be that students who
need to earn money in addition to their studies come from families with lower socioeconomic
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backgrounds [74,105]. Another sociodemographic factor correlated with risky alcohol
consumption was migrant background. This factor could have potentially been influenced by
students participating in an exchange program [106].

We detected only a small additional influence of psychological (physical and mental health)
and psychosocial factors. There were negative associations with loneliness and positive
relations with social support from fellow students, procrastination, and impulsiveness.
However, these factors explained only a small proportion of the variance in our model. With
regard to psychological variables, research results have been heterogeneous. Some previous
studies have associated psychological symptoms such as anxiety, loneliness, depression, and
illness with increased alcohol consumption [78,80,107,108], although other studies have shown
no clear association [10,24,77].

Health behavior variables had the largest impact on risky alcohol consumption in our model.
Consistent with previous studies, we observed risky alcohol consumption primarily among
students who were physically active [71], heavy social media users [70,75], soft
neuroenhancement users [90], and smokers [69]. Elevated scores were measured for occasional
and regular cigarette smokers and occasional marijuana smokers. Thus, we can conclude that
low health awareness and lifestyle are associated with risky alcohol consumption. When
factors were added groupwise, our model was mainly explained by sociodemographic and
health behavior variables. Psychological and psychosocial variables only had a small
association with the explained variance in risky consumption, despite the large number of

variables tested.

3.4.3  Marijuana smoking

As with cigarette smoking, female students in our sample were significantly less likely to
smoke marijuana than male or diverse students. In addition, our results showed higher rates
among students pursuing bachelor’s degrees compared to doctoral candidates and those
pursuing the German “Staatsexamen” (studies at university with a final examination
administrated by the state—e.g., medicine, pharmacology, law). Regarding the field of study,
students of social science, media, and sports smoked marijuana significantly more often than
students of STEM, medicine, or education (aspiring teachers). Binary logistic regression
analysis revealed that sociodemographic and study-related characteristics such as aspiring to

a doctoral degree and having a higher number of semester hours per week were negative

25



498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

predictors of marijuana smoking. In addition to sociodemographic variables, health behavior
variables again had the largest impact on marijuana smoking in our model, as we have already
seen for cigarette smoking and risky alcohol consumption. Surprisingly, the use of
pharmacological and soft neuroenhancement within the previous 12 months were strongly
negatively associated with marijuana smoking. Therefore, to avoid confounding with
marijuana smoking, the results of our study refer to pharmacological neuroenhancement as
excluding smoking marijuana for the purposes of neuroenhancement, as described in the
methods section. Positively associated variables were a high AUDIT-C score (indicating riskier
alcohol consumption), medium or high physical activity score, and occasional or regular
cigarette smoking. Psychological, study-related, and general psychosocial variables had a
small impact in our model. In the context of marijuana smoking, the picture emerged that time-
consuming, advanced studies (doctoral degrees), as well as trying to improve oneself with
neuroenhancement, are not compatible with marijuana smoking. On the other hand,
physically active men who also consume more alcohol and cigarettes, are clearly more
amenable to marijuana. Nevertheless, the use of marijuana as a neuroenhancer should be

investigated further.

3.4.4 Limitations

Comparing the groups of students that answered the questionnaire with regard to cigarette
smoking, alcohol consumption, and marijuana smoking (3991 students) with the group of
students who did not (360 students; exclusion criterion), we found higher rates of male
students (+9.8%) and first-year students (+4.3%). Both groups are often associated in the
literature with increased rates of risky consumption. Therefore, as a limitation, it should be
considered that the prevalence of risky use in our sample may have been underestimated.
Tables with full descriptive statistics of excluded participants can be found in the
supplemental material.

To measure risky alcohol consumption, we chose the AUDIT-C questionnaire, the short form
of the AUDIT questionnaire. We used the short form to keep the entire questionnaire, which
already contained about 270 questions, as short as possible. However, the applicability of the
AUDIT-C for the detection of risky alcohol consumption is well established [86-88].
Furthermore, there are inconsistent data regarding the cut-off of the AUDIT-C to measure

risky alcohol consumption. Several studies have presented samples from a clinical setting
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where a cut-off of >3 has been shown to be useful [89,109]. Rumpf et al. [87] showed that in a
German nonclinical sample, a cut-off of >5 achieved the highest specificity with good
sensitivity, which has been confirmed by other studies [88]. Therefore, we decided to use a
cut-off of 25 for risky alcohol consumption. AUDIT-C scores < 4 were classified as “non-risky
consumption.”

To define cigarette smoking and marijuana smoking, we chose to define “current use” as risky,
regardless of quantity or frequency (“occasionally” or “regularly”). This decision was based
on the works of Inoue-Choi and colleagues [45,46], who were able to show that even occasional
cigarette smoking and small amounts of marijuana can be harmful to health. Since 2017,
medical marijuana has been approved in Germany for serious or incurable diseases. As a
tested medical product, it contains significantly less harmful substances than nonmedical
marijuana [110]. Since we did not have any data on medical marijuana in our student
collective, we assumed the use of illegal marijuana. This aspect also argues for classifying even
small amounts of marijuana as dangerous. Further research on the prevalence of medical
cannabis among students would be helpful.

The sample we studied was 70.5% female. Compared to the number of female students
enrolled at the Johannes-Gutenberg-University in Mainz (59.5%) [111], we had an 11%
overrepresentation of women in our sample. By adjusting the cut-off values for risky
consumption according to gender, we compensated for this limitation as best as possible, but

a slight overrepresentation of women must be considered when using our results.

3.5 Conclusions and practical recommendations

The present study shows that cigarette smoking, risky alcohol consumption, and marijuana
smoking among university students in Germany are associated with multiple factors,
especially with health behaviors. Looking more closely at the predictors of the three substances
studied, two aspects in particular stand out. First, consumption is predicted mainly by
sociodemographic and health behavior variables. Psychological and psychosocial variables
play a rather minor role. Second, the consumption behavior of each substance is to a large
extent associated with the other two substances we examined. For example, people who drink
more alcohol are more likely to smoke cigarettes or marijuana. Those who smoke cigarettes
are more likely to consume alcohol or marijuana. This leads us to the point that the

consumption of each of the three substances analyzed increases according to the higher risk of
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consuming the other substances. Conversely, low consumption of one substance is also
associated with lower consumption of the other substances (see Table 3, 5, and 7). This
suggests that the substances cannot be considered in isolation from each other, with their
consumption being largely interrelated. Based on this association, we conclude that
prevention programs could be more effective if they address substance use as a whole and not
individual substances (e.g., cigarette smoking, alcohol consumption, marijuana smoking). The
second point is that all three substances were very strongly associated with the health behavior
variables, as this group had the biggest impact on our regression model. By having one group
of variables that have a strong lever to “risky use,” this could also be a good starting point for
prevention programs, as it is possible to effectively influence all three substances. For
prevention, it might be more a question of “general substance use” than one of specific
substance use. This could lead to synergistic effects and make prevention programs more

effective.

3.6 Patents

Supplementary materials: Supplemental Tables 1-6

Author contributions: Conceptualization: TAH, SH, JLR, AMW, MS, ANT, PS, MB, SL, TR and PD. Formal analysis,
methodology, and software: TAH, SH, AMW, ANT, and PD. Data curation: SH, JLR, AMW, MS, ANT, TR, and PD.
Funding acquisition: SL. Investigation: TAH, SH, AMW, ANT, and PD. Project administration and resources: SL
and PD. Supervision: PD. Validation of manuscript content: SH, TR, and PD. Writing—original draft: TAH. The
manuscript has been read and approved by all authors.

Funding: This research was derived from the project Healthy Campus Mainz, which is funded by BARMER health
insurance, Johannes Gutenberg University (JGU) Mainz, and the University Medical Center of JGU Mainz.

Institutional review board statement: The study, which involved human participants, was reviewed and approved
by the Ethical Committee of the Medical Association of Rhineland-Palatinate, Germany (No. 2019-14336).

Informed consent statement: The participants provided their written informed consent online to participate in this
study.

Data availability statement: The raw data supporting the conclusions of this article will be made available by the
corresponding author, without undue reservation.

Acknowledgments: The authors would like to thank all university students who participated in the studies.

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

28



597

598

599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645

10.

11.

12.
13.

14.

15.
16.

17.

4. References/ Literaturverzeichnis

Lim, S.S.; Vos, T.; et al. A comparative risk assessment of burden of disease and injury
attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a systematic
analysis for the Global Burden of Disease Study 2010. The Lancet 2012, 380, 2224-2260,
doi:10.1016/S0140-6736(12)61766-8.

Peacock, A; Leung, J.; Larney, S.; Colledge, S.; Hickman, M.; Rehm, J.; Giovino, G.A.; West, R.;
Hall, W.; Griffiths, P.; et al. Global statistics on alcohol, tobacco and illicit drug use: 2017 status
report. Addiction 2018, 113, 1905-1926, doi:10.1111/add.14234.

Reitsma, M.B.; Kendrick, P.J.; Ababneh, E.; Abbafati, C.; Abbasi-Kangevari, M.; Abdoli, A,;
Abedi, A.; Abhilash, E.S.; Abila, D.B.; Aboyans, V.; et al. Spatial, temporal, and demographic
patterns in prevalence of smoking tobacco use and attributable disease burden in 204 countries
and territories, 1990-2019: a systematic analysis from the Global Burden of Disease Study 2019.
The Lancet 2021, 397, 2337-2360, doi:10.1016/50140-6736(21)01169-7.

Die Drogenbeauftragte der Bundesregierung. Drogen- und Suchtbericht 2019.
Poétschke-Langer; M., K.; S., Schaller, K.; Viarisio, V.; Heidt, C.; Schunk, S.e.a. Tabakatlas
Deutschland 2015, 1. Aufl.; Pabst Science Publishers: Heidelberg, 2015, ISBN 3958531237.
Lichtblau, M.; Schuurmans, M.M. Informationsblatt fiir Arztinnen und Arzte - Factsheet 2:
Tabak-Zigarette. Prim Hosp Care (de) 2017, 17, 133-137, d0i:10.4414/phc-d.2017.01511.

Zeiher, ].; Kuntz, B.; Lange, C. Rauchen bei Erwachsenen in Deutschland, DOI:10.17886/RKI-GBE-
2017-030, Robert Koch-Institut, Berlin, 2017.

RKI. ,,Gesundheit Studierender in Deutschland 2017 - Faktenblatt rauchen, 2017. Available online:
https://www.ewi-psy.fu-berlin.de/einrichtungen/arbeitsbereiche/ppg/forschung/BwB/bwb-
2017/_inhaltselemente/faktenblaetter/gesundheitsverhalten/Faktenblatt_Rauchen.pdf (accessed
on 2 April 2021).

Griitzmacher, J.; Gusy, B.; Lesener, T.; Sudheimer, S.; Willige, J.(Gesundheit Studierender in
Deutschland 2017. Ein Kooperationsprojekt zwischen dem Deutschen Zentrum fiir Hochschul-
und Wissenschaftsforschung, der Freien Universitdt Berlin und der Techniker Krankenkasse.
2018.

Velten, J.; Bieda, A.; Scholten, S.; Wannemidiller, A.; Margraf, J. Lifestyle choices and mental
health: a longitudinal survey with German and Chinese students. BMC Public Health 2018, 18,
632, doi:10.1186/s12889-018-5526-2.

Reitsma, M.B.; Flor, L.S.; Mullany, E.C.; Gupta, V.; Hay, S.I.; Gakidou, E. Spatial, temporal, and
demographic patterns in prevalence of smoking tobacco use and initiation among young people
in 204 countries and territories, 1990-2019. The Lancet Public Health 2021, 6, e472-e481,
doi:10.1016/52468-2667(21)00102-X.

Dawson, D.A. Defining risk drinking. Alcohol Res. Health 2011, 34, 144-156.

Reid, M.C;; Fiellin, D.A.; O'Connor, P.G. Hazardous and harmful alcohol consumption in
primary care. Arch. Intern. Med. 1999, 159, 1681-1689, doi:10.1001/archinte.159.15.1681.

Burger, M.; Bronstrup, A.; Pietrzik, K. Derivation of tolerable upper alcohol intake levels in
Germany: a systematic review of risks and benefits of moderate alcohol consumption. Prev. Med.
2004, 39, 111-127, d0i:10.1016/j.ypmed.2003.11.011.

RKI. Alcohol consumption among adults in Germany: risky drinking levels, 2017.

Griswold et al. Alcohol use and burden for 195 countries and territories, 1990-2016: a systematic
analysis for the Global Burden of Disease Study 2016. The Lancet 2018, 392, 1015-1035,
doi:10.1016/S0140-6736(18)31310-2.

Lange, C.; Manz, K.; Kuntz, B. Alkoholkonsum bei Erwachsenen in Deutschland: Riskante
Trinkmengen; Journal of Health Monitoring, Berlin, 2017. Available online:

29



646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

https://www.rki.de/DE/Content/Gesundheitsmonitoring/Gesundheitsberichterstattung/GBEDow
nloads]/FactSheets/JoHM_2017_02_Alkoholkonsum_Erwachsene.pdf?__blob=publicationFile.
Karam, E.; Kypri, K.; Salamoun, M. Alcohol use among college students: an international
perspective. Curr. Opin. Psychiatry 2007, 20, 213221, doi:10.1097/YCO.0b013e3280fa836c.
Davoren, M.P.; Demant, J.; Shiely, F.; Perry, L]. Alcohol consumption among university students
in Ireland and the United Kingdom from 2002 to 2014: a systematic review. BMC Public Health
2016, 16, 173, doi:10.1186/s12889-016-2843-1.

Slutske, W.S. Alcohol use disorders among US college students and their non-college-attending
peers. Arch. Gen. Psychiatry 2005, 62, 321-327, doi:10.1001/archpsyc.62.3.321.

White, H.R.; Labouvie, E.W.; Papadaratsakis, V. Changes in Substance use during the Transition
to Adulthood: A Comparison of College Students and Their Noncollege Age Peers. Journal of
Drug Issues 2005, 35, 281-306, d0i:10.1177/002204260503500204.

Blanco, C.; Okuda, M.; Wright, C.; Hasin, D.S.; Grant, B.F.; Liu, S.-M.; Olfson, M. Mental health of
college students and their non-college-attending peers: results from the National Epidemiologic
Study on Alcohol and Related Conditions. Arch. Gen. Psychiatry 2008, 65, 1429-1437,
doi:10.1001/archpsyc.65.12.1429.

Schulenberg, J.E.; Patrick, M.E.; Kloska, D.D.; Maslowsky, J.; Maggs, ].L.; O'Malley, P.M.
Substance Use Disorder in Early Midlife: A National Prospective Study on Health and Well-
Being Correlates and Long-Term Predictors. Subst. Abuse 2015, 9, 41-57,
doi:10.4137/SART.531437.

Santangelo, O.E.; Provenzano, S.; Firenze, A. Ansia, depressione e consumo rischioso di alcol in
un campione di studenti universitari. Riv. Psichiatr. 2018, 53, 88-94, d0i:10.1708/2891.29157.
Santangelo, O.E.; Provenzano, S.; Piazza, D.; Firenze, A. Factors associated with risky
consumption of alcohol in a sample of university students. Ann. Ig. 2018, 30, 502-508,
doi:10.7416/ai.2018.225.

Keller, S.; Maddock, J.E.; Hannover, W.; Thyrian, J.R.; Basler, H.-D. Multiple health risk
behaviors in German first year university students. Prev. Med. 2008, 46, 189-195,
doi:10.1016/j.ypmed.2007.09.008.

United Nations Office on Drugs and Crime. World Drug Report 2021; United Nations:
Erscheinungsort nicht ermittelbar, 2022, ISBN 9789210058032.

Center for Behavioral Health Statistics and Quality. SAMHSA: Results from the 2019 National
Survey on Drug Use and Health: Detailed tables.; Rockville, 2020.

United Nations publication -World Drug Report 2021. World Drug Report 2021. Available online:
https://www.unodc.org/res/wdr2021/field/WDR21_Booklet_3.pdf (accessed on 28 November
2023).

European Monitoring Centre for Drugs and Drug Addiction. European Drug Report 2020: Trends
and Developments; Luxembourg, 2020.

Candido, F.J.; Souza, R.; Stumpf, M.A.; Fernandes, L.G.; Veiga, R; Santin, M.; Kluthcovsky, A.
The use of drugs and medical students: a literature review. Rev. Assoc. Med. Bras. (1992) 2018, 64,
462-468, d0i:10.1590/1806-9282.64.05.462.

Evans-Polce, R.; Lanza, S.; Maggs, ]. Heterogeneity of alcohol, tobacco, and other substance use
behaviors in U.S. college students: A latent class analysis. Addict. Behav. 2016, 53, 80-85,
doi:10.1016/j.addbeh.2015.10.010.

Caldeira, K.M.; O'Grady, K.E.; Garnier-Dykstra, L.M.; Vincent, K.B.; Pickworth, W.B.; Arria, A.M.
Cigarette smoking among college students: longitudinal trajectories and health outcomes.
Nicotine Tob. Res. 2012, 14, 777-785, d0i:10.1093/ntr/nts131.

Orth, B.; Merkel, C. Der Cannabiskonsum Jugendlicher und junger Erwachsener in Deutschland.
Ergebnisse des Alkoholsurveys 2018 und Trends, 2019.

Schulenberg, J.E.; Johnston, L.D.; O’Malley, P.M.; Bachman, ].G.; Miech, R.A.; Patrick, M.E.
Monitoring the Future national survey results on drug use, 1975-2018: Volume II, College
students and adults ages 19-60. Ann Arbor: Institute for Social Research, The University of
Michigan. Available at http://monitoringthefuture.org/pubs.html#monographs 2019.

30



698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Atzendorf, J.; Rauschert, C.; Seitz, N.-N.; Lochbiihler, K.; Kraus, L. The Use of Alcohol, Tobacco,
Illegal Drugs and Medicines: An Estimate of Consumption and Substance-Related Disorders in
Germany. Dtsch. Arztebl. Int. 2019, 116, 577-584, d0i:10.3238/arztebl.2019.0577.

Song, P.; Fang, Z.; Wang, H.; Cai, Y.; Rahimi, K.; Zhu, Y.; Fowkes, F.G.R.; Fowkes, F.].I; Rudan, I.
Global and regional prevalence, burden, and risk factors for carotid atherosclerosis: a systematic
review, meta-analysis, and modelling study. The Lancet Global Health 2020, 8, e721-e729,
doi:10.1016/52214-109X(20)30117-0.

Arnett, D.K,; Blumenthal, R.S.; Albert, M.A.; Buroker, A.B.; Goldberger, Z.D.; Hahn, E.J ;
Himmelfarb, C.D.; Khera, A.; Lloyd-Jones, D.; McEvoy, ].W.; et al. 2019 ACC/AHA Guideline on
the Primary Prevention of Cardiovascular Disease: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. Circulation
2019, 140, e596-e646, doi:10.1161/CIR.0000000000000678.

Ebrahimi, H.; Aryan, Z.; Saeedi Moghaddam, S.; Bisignano, C.; Rezaei, S.; Pishgar, F.; Force, L.M.;
Abolhassani, H.; Abu-Gharbieh, E.; Advani, S.M.; et al. Global, regional, and national burden of
respiratory tract cancers and associated risk factors from 1990 to 2019: a systematic analysis for
the Global Burden of Disease Study 2019. The Lancet Respiratory Medicine 2021, 9, 1030-1049,
doi:10.1016/52213-2600(21)00164-8.

Raherison, C.; Girodet, P.-O. Epidemiology of COPD. Eur. Respir. Rev. 2009, 18, 213-221,
doi:10.1183/09059180.00003609.

Loeb, L.A; Ernster, V.L.; Warner, K.E.; Abbotts, J.; Laszlo, ]. Smoking and lung cancer: an
overview. Cancer Res. 1984, 44, 5940-5958.

Gandini, S.; Botteri, E.; Iodice, S.; Boniol, M.; Lowenfels, A.B.; Maisonneuve, P.; Boyle, P. Tobacco
smoking and cancer: a meta-analysis. Int. ]. Cancer 2008, 122, 155-164, doi:10.1002/ijc.23033.

Li, Y.; an Pan; Wang, D.D.; Liu, X.; Dhana, K,; Franco, O.H.; Kaptoge, S.; Di Angelantonio, E.;
Stampfer, M.; Willett, W.C.; et al. The Impact of Healthy Lifestyle Factors on Life Expectancies in
the US population. Circulation 2018, 138, 345-355, d0i:10.1161/CIRCULATIONAHA.117.032047.
Plass, D.; Vos, T.; Hornberg, C.; Scheidt-Nave, C.; Zeeb, H.; Kramer, A. Trends in disease burden
in Germany: results, implications and limitations of the Global Burden of Disease study. Dtsch.
Arztebl. Int. 2014, 111, 629-638, doi:10.3238/arztebl.2014.0629.

Inoue-Choi, M.; Liao, L.M.; Reyes-Guzman, C.; Hartge, P.; Caporaso, N.; Freedman, N.D.
Association of Long-term, Low-Intensity Smoking With All-Cause and Cause-Specific Mortality
in the National Institutes of Health-AARP Diet and Health Study. JAMA Intern. Med. 2017, 177,
87-95, doi:10.1001/jamainternmed.2016.7511.

Inoue-Choi, M.; Christensen, C.H.; Rostron, B.L.; Cosgrove, C.M.; Reyes-Guzman, C.; Apelberg,
B.; Freedman, N.D. Dose-Response Association of Low-Intensity and Nondaily Smoking With
Mortality in the United States. JAMA Netw. Open 2020, 3, e206436,
doi:10.1001/jamanetworkopen.2020.6436.

Carvalho, A.F.; Heilig, M.; Perez, A.; Probst, C.; Rehm, ]J. Alcohol use disorders. The Lancet 2019,
394, 781-792, doi:10.1016/50140-6736(19)31775-1.

Minzer, S.; Losno, R.A.; Casas, R. The Effect of Alcohol on Cardiovascular Risk Factors: Is There
New Information? Nutrients 2020, 12, d0i:10.3390/nu12040912.

Gore, F.M.; Bloem, P.J.N.; Patton, G.C.; Ferguson, J.; Joseph, V.; Coffey, C.; Sawyer, S.M,;
Mathers, C.D. Global burden of disease in young people aged 10-24 years: a systematic analysis.
Lancet 2011, 377, 2093-2102, d0i:10.1016/S0140-6736(11)60512-6.

Mello, N.K.; Mendelson, J.H.; Sellers, M.L.; Kuehnle, J.C. Effect of alcohol and marihuana on
tobacco smoking. Clin. Pharmacol. Ther. 1980, 27, 202-209, doi:10.1038/clpt.1980.32.

Bloomfield, M.A.P.; Hindocha, C.; Green, S.F.; Wall, M.B.; Lees, R.; Petrilli, K.; Costello, H.;
Ogunbiyi, M.O.; Bossong, M.G.; Freeman, T.P. The neuropsychopharmacology of cannabis: A
review of human imaging studies. Pharmacol. Ther. 2019, 195, 132-161,
doi:10.1016/j.pharmthera.2018.10.006.

Macleod, J.; Oakes, R.; Copello, A.; Crome, I.; Egger, M.; Hickman, M.; Oppenkowski, T.; Stokes-
Lampard, H.; Smith, G.D. Psychological and social sequelae of cannabis and other illicit drug use

31



750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

by young people: a systematic review of longitudinal, general population studies. The Lancet
2004, 363, 15791588, doi:10.1016/s0140-6736(04)16200-4.

Manthey, J.; Freeman, T.P.; Kilian, C.; Lépez-Pelayo, H.; Rehm, J. Public health monitoring of
cannabis use in Europe: prevalence of use, cannabis potency, and treatment rates. Lancet Reg.
Health Eur. 2021, 10, 100227, d0i:10.1016/j.1anepe.2021.100227.

Volkow, N.D.; Baler, R.D.; Compton, W.M.; Weiss, S.R.B. Adverse health effects of marijuana use.
N. Engl. ]. Med. 2014, 370, 2219-2227, d0i:10.1056/NEJMra1402309.

Hindocha, C.; Freeman, T.P.; Ferris, ].A.; Lynskey, M.T.; Winstock, A.R. No Smoke without
Tobacco: A Global Overview of Cannabis and Tobacco Routes of Administration and Their
Association with Intention to Quit. Front. Psychiatry 2016, 7, 104, doi:10.3389/fpsyt.2016.00104.
McLaughlin, I.; Dani, J.A.; Biasi, M. de. Nicotine withdrawal. Curr. Top. Behav. Neurosci. 2015, 24,
99-123, doi:10.1007/978-3-319-13482-6_4.

Herold et al. Innere Medizin 2013: Eine vorlesungsorientierte Darstellung ; unter Beriicksichtigung des
Gegenstandskataloges fiir die Arztliche Priifung ; mit ICD 10-Schliissel im Text und
Stichwortverzeichnis; Eigenverlag: Koln, 2013, ISBN 978-3-981-46602-7.

Kandel, D.B. Stages and Pathways of Drug Involvement; Cambridge University Press: Cambridge,
2009, ISBN 9780521789691.

Silveira, M.L.; Conway, K.P.; Green, V.R.; Kasza, K.A ; Sargent, ].D.; Borek, N.; Stanton, C.A;
Cohn, A.; Hilmi, N.; Cummings, K.M.; et al. Longitudinal associations between youth tobacco
and substance use in waves 1 and 2 of the Population Assessment of Tobacco and Health (PATH)
Study. Drug Alcohol Depend. 2018, 191, 25-36, d0i:10.1016/j.drugalcdep.2018.06.018.

Weinberger, A.H.; Platt, J.; Goodwin, R.D. Is cannabis use associated with an increased risk of
onset and persistence of alcohol use disorders? A three-year prospective study among adults in
the United States. Drug Alcohol Depend. 2016, 161, 363-367, doi:10.1016/j.drugalcdep.2016.01.014.
Yurasek, A.M.; Aston, E.R.; Metrik, J. Co-use of Alcohol and Cannabis: A Review. Curr. Addict.
Rep. 2017, 4, 184-193, doi:10.1007/s40429-017-0149-8.

Ren, M.; Lotfipour, S. Nicotine Gateway Effects on Adolescent Substance Use. West. |. Emerg.
Med. 2019, 20, 696-709, doi:10.5811/westjem.2019.7.41661.

Barrett, S.P.; Darredeau, C.; Pihl, R.O. Patterns of simultaneous polysubstance use in drug using
university students. Hum. Psychopharmacol. 2006, 21, 255-263, doi:10.1002/hup.766.
Thavorncharoensap, M.; Teerawattananon, Y.; Yothasamut, J.; Lertpitakpong, C.; Chaikledkaew,
U. The economic impact of alcohol consumption: a systematic review. Subst. Abuse Treat. Prev.
Policy 2009, 4, 20, doi:10.1186/1747-597X-4-20.

Kraus, L.; Piontek, D.; Pabst, A.; Biithringer, G. Alkoholkonsum und alkoholbezogene Mortalitt,
Morbiditat, soziale Probleme und Folgekosten in Deutschland. SUCHT 2011, 57, 119-129,
doi:10.1024/0939-5911.a000095.

Ekpu, V.U,; Brown, A K. The Economic Impact of Smoking and of Reducing Smoking
Prevalence: Review of Evidence. Tob. Use Insights 2015, 8, 1-35, doi:10.4137/TUIL.S15628.
Bardach, A.E.; Alcaraz, A.O.; Ciapponi, A.; Garay, O.U.; Riviere, A.P.; Palacios, A.; Cremonte, M.;
Augustovski, F. Alcohol consumption's attributable disease burden and cost-effectiveness of
targeted public health interventions: a systematic review of mathematical models. BMC Public
Health 2019, 19, 1378, doi:10.1186/s12889-019-7771-4.

Keller, S.; Maddock, J.E.; Laforge, R.G.; Velicer, W.E.; Basler, H.-D. Binge drinking and health
behavior in medical students. Addict. Behav. 2007, 32, 505-515, d0i:10.1016/j.addbeh.2006.05.017.
Grucza, R.A,; Bierut, L.J. Cigarette smoking and the risk for alcohol use disorders among
adolescent drinkers. Alcohol. Clin. Exp. Res. 2006, 30, 20462054, doi:10.1111/j.1530-
0277.2006.00255.x.

Moreno, M.A.; Whitehill, J.M. Influence of Social Media on Alcohol Use in Adolescents and
Young Adults. Alcohol Res. 2014, 36, 91-100.

Giles, E.L.; Brennan, M. Trading between healthy food, alcohol and physical activity behaviours.
BMC Public Health 2014, 14, doi:10.1186/1471-2458-14-1231.

32



801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Erol, A.; Karpyak, V.M. Sex and gender-related differences in alcohol use and its consequences:
Contemporary knowledge and future research considerations. Drug Alcohol Depend. 2015, 156, 1-
13, doi:10.1016/j.drugalcdep.2015.08.023.

Rommel, A; Safs, A.C.; Born, S.; Ellert, U. Die gesundheitliche Lage von Menschen mit
Migrationshintergrund und die Bedeutung des sozioSkonomischen Status : Erste Ergebnisse der
Studie zur Gesundheit Erwachsener in Deutschland (DEGS1). Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz 2015, 58, 543-552, d0i:10.1007/s00103-015-2145-2.

Galea, S.; Nandi, A.; Vlahov, D. The social epidemiology of substance use. Epidemiol. Rev. 2004,
26, 36-52, d0i:10.1093/epirev/mxh007.

Groth, G.G.; Longo, L.M.; Martin, J.L. Social media and college student risk behaviors: A mini-
review. Addict. Behav. 2017, 65, 87-91, d0i:10.1016/j.addbeh.2016.10.003.

Crawford, L.A.; Novak, K.B.; Jayasekare, R.R. Volunteerism, Alcohol Beliefs, and First-Year
College Students' Drinking Behaviors: Implications for Prevention. J. Prim. Prev. 2019, 40, 429-
448, doi:10.1007/s10935-019-00558-z.

Seether, S.M.M.; Knapstad, M.; Askeland, K.G.; Skogen, ]J.C. Alcohol consumption, life
satisfaction and mental health among Norwegian college and university students. Addict. Behav.
Rep. 2019, 10, 100216, doi:10.1016/j.abrep.2019.100216.

Wilkes, C.; Lewis, T.; Brager, N.; Bulloch, A.; MacMaster, F.; Paget, M.; Holm, ].; Farrell, S.M.;
Ventriglio, A. Wellbeing and mental health amongst medical students in Canada. Int. Rev.
Psychiatry 2019, 31, 584-587, doi:10.1080/09540261.2019.1675927.

Zaman, R.; Hankir, A.; Jemni, M. Lifestyle Factors and Mental Health. Psychiatr. Danub. 2019, 31,
217-220.

Galvan, G.D.; Garcia, R.A.; Guerrero Martelo, M.F.; La Vasquez De Hoz, F.; Alvarez Quiroz, G.B.;
Pabon Poches, D.K. Impulsividad y género en adolescentes usuarios de sustancias psicoactivas
de mayor prevalencia (alcohol, tabaco y cannabis). Vertex 2019, 297-307.

Skidmore, C.R.; Kaufman, E.A.; Crowell, S.E. Substance Use Among College Students. Child
Adolesc. Psychiatr. Clin. N. Am. 2016, 25, 735-753, doi:10.1016/j.chc.2016.06.004.

van Hooijdonk, K.J.M.; Rubio, M.; Simons, 5.5.H.; van Noorden, T.H.].; Luijten, M.; Geurts,
S.A.E.; Vink, ].M. Student-, Study- and COVID-19-Related Predictors of Students' Smoking, Binge
Drinking and Cannabis Use before and during the Initial COVID-19 Lockdown in The
Netherlands. Int. J. Environ. Res. Public Health 2022, 19, doi:10.3390/ijerph19020812.

Reichel, J.L.; Rigotti, T.; Tibubos, A.N.; Werner, A.M.; Schifer, M.; Edelmann, D.; Pfirrmann, D.;
Deci, N.; Beutel, M.E.; Stark, B.; et al. Challenge Accepted! a Critical Reflection on How to
Perform a Health Survey Among University Students-An Example of the Healthy Campus
Mainz Project. Front. Public Health 2021, 9, 616437, doi:10.3389/fpubh.2021.616437.
Higgins-Biddle, J.C.; Babor, T.F. A review of the Alcohol Use Disorders Identification Test
(AUDIT), AUDIT-C, and USAUDIT for screening in the United States: Past issues and future
directions. Am. J. Drug Alcohol Abuse 2018, 44, 578-586, d0i:10.1080/00952990.2018.1456545.

Bush, K.; Kivlahan, D.R.; McDonell, M.B.; Fihn, 5.D.; Bradley, K.A. The AUDIT alcohol
consumption questions (AUDIT-C): an effective brief screening test for problem drinking.
Ambulatory Care Quality Improvement Project (ACQUIP). Alcohol Use Disorders Identification
Test. Arch. Intern. Med. 1998, 158, 1789-1795, doi:10.1001/archinte.158.16.1789.

Dawson, D.A.; Grant, B.F.; Stinson, F.S.; Zhou, Y. Effectiveness of the derived Alcohol Use
Disorders Identification Test (AUDIT-C) in screening for alcohol use disorders and risk drinking
in the US general population. Alcohol. Clin. Exp. Res. 2005, 29, 844-854,
do0i:10.1097/01.alc.0000164374.32229.a2.

Rumpf, H.-].; Hapke, U.; Meyer, C.; John, U. Screening for alcohol use disorders and at-risk
drinking in the general population: psychometric performance of three questionnaires. Alcohol
Alcohol 2002, 37, 261-268, doi:10.1093/alcalc/37.3.261.

Moehring, A.; Rumpf, H.-].; Hapke, U.; Bischof, G.; John, U.; Meyer, C. Diagnostic performance
of the Alcohol Use Disorders Identification Test (AUDIT) in detecting DSM-5 alcohol use

33



852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

disorders in the General population. Drug Alcohol Depend. 2019, 204, 107530,
doi:10.1016/j.drugalcdep.2019.06.032.

Gordon, A.J.; Maisto, S.A.; McNeil, M.; Kraemer, K.L.; Conigliaro, R.L.; Kelley, M.E.; Conigliaro,
J. Three questions can detect hazardous drinkers. J. Fam. Pract. 2001, 50, 313-320.

Heller, S.; Tibubos, A.N.; Hoff, T.A.; Werner, A.M.; Reichel, J.L.; Miilder, L.M.; Schafer, M.;
Pfirrmann, D.; Stark, B.; Rigotti, T.; et al. Potential risk groups and psychological, psychosocial,
and health behavioral predictors of pharmacological neuroenhancement among university
students in Germany. Sci. Rep. 2022, 12, 937, d0i:10.1038/s41598-022-04891-y.

Dietz, P.; Ulrich, R.; Dalaker, R.; Striegel, H.; Franke, A.G,; Lieb, K.; Simon, P. Associations
between Physical and Cognitive Doping — A Cross-Sectional Study in 2.997 Triathletes. PLoS
ONE 2013, 8, 78702, doi:10.1371/journal.pone.0078702.

Franke, A.G.; Lieb, K. Pharmakologisches Neuroenhancement und ,, Hirndoping”.
Bundesgesundheitsbl. 2010, 53, 853-860, d0i:10.1007/s00103-010-1105-0.

Dietz, P.; Soyka, M.; Franke, A.G. Pharmacological Neuroenhancement in the Field of
Economics-Poll Results from an Online Survey. Front. Psychol. 2016, 7, 520,
doi:10.3389/fpsyg.2016.00520.

Franke, A.G.; Bagusat, C.; Dietz, P.; Hoffmann, I.; Simon, P.; Ulrich, R.; Lieb, K. Use of illicit and
prescription drugs for cognitive or mood enhancement among surgeons. BMC Med 2013, 11,
doi:10.1186/1741-7015-11-102.

Faraone, S.V.; Rostain, A.L.; Montano, C.B.; Mason, O.; Antshel, K.M.; Newcorn, J.H. Systematic
Review: Nonmedical Use of Prescription Stimulants: Risk Factors, Outcomes, and Risk Reduction
Strategies. Journal of the American Academy of Child & Adolescent Psychiatry 2020, 59, 100-112,
doi:10.1016/j.jaac.2019.06.012.

Coveney, C.; Bjgnness, ]. Making sense of pharmaceutical cognitive enhancement: taking stock
and looking forward. Drugs: Education, Prevention and Policy 2019, 26, 293-300,
doi:10.1080/09687637.2019.1618025.

Commar, A.; Prasad, V.K.; Tursan d’Espaignet, E.; Wolfenden, L. WHO global report on trends in
prevalence of tobacco smoking 2000-2025, Second edition; World Health Organization: Geneva, 2018,
ISBN 978-92-4-151417-0.

Link, E.; Baumann, E.; Kreps, G.L.; Czerwinski, F.; Rosset, M.; Suhr, R. Expanding the Health
Information National Trends Survey Research Program Internationally to Examine Global Health
Communication Trends: Comparing Health Information Seeking Behaviors in the U.S. and
Germany. J. Health Commun. 2022, 1-10, doi:10.1080/10810730.2022.2134522.

Reeske, A.; Spallek, ]J.; Razum, O. Changes in smoking prevalence among first- and second-
generation Turkish migrants in Germany - an analysis of the 2005 Microcensus. Int. |. Equity
Health 2009, 8, 26, d0i:10.1186/1475-9276-8-26.

Juarez, S.P; Ortiz-Barreda, G.; Agudelo-Suarez, A.A.; Ronda-Pérez, E. Revisiting the Healthy
Migrant Paradox in Perinatal Health Outcomes Through a Scoping Review in a Recent Host
Country. J. Immigr. Minor. Health 2017, 19, 205214, d0i:10.1007/s10903-015-0317-7.

Azagba, S.; Shan, L.; Latham, K. Assessing trends and healthy migrant paradox in cigarette
smoking among U.S. immigrant adults. Prev. Med. 2019, 129, 105830,
doi:10.1016/j.ypmed.2019.105830.

Kale, D.; Stautz, K.; Cooper, A. Impulsivity related personality traits and cigarette smoking in
adults: A meta-analysis using the UPPS-P model of impulsivity and reward sensitivity. Drug
Alcohol Depend. 2018, 185, 149-167, doi:10.1016/j.drugalcdep.2018.01.003.

Garey, L.; Olofsson, H.; Garza, T.; Shepherd, ].M.; Smit, T.; Zvolensky, M.]. The Role of Anxiety
in Smoking Onset, Severity, and Cessation-Related Outcomes: a Review of Recent Literature.
Curr. Psychiatry Rep. 2020, 22, 38, doi:10.1007/s11920-020-01160-5.

White, A.; Hingson, R. The burden of alcohol use: excessive alcohol consumption and related
consequences among college students. Alcohol Res. 2013, 35, 201-218.

Sudhinaraset, M.; Wigglesworth, C.; Takeuchi, D.T. Social and Cultural Contexts of Alcohol Use:
Influences in a Social-Ecological Framework. Alcohol Res. 2016, 38, 35-45.

34



904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920

921
922
923
924

925

106.

107.

108.

100.

110.

111.

Aresi, G.; Moore, S.; Marta, E. Drinking, Drug Use, and Related Consequences Among University
Students Completing Study Abroad Experiences: A Systematic Review. Subst. Use Misuse 2016,
51, 1888-1904, doi:10.1080/10826084.2016.1201116.

Burke, R.S.; Stephens, R.S. Social anxiety and drinking in college students: a social cognitive
theory analysis. Clin. Psychol. Rev. 1999, 19, 513-530, d0i:10.1016/s0272-7358(98)00058-0.

McHugh, R.K.; Weiss, R.D. Alcohol Use Disorder and Depressive Disorders. Alcohol Res. 2019, 40,
do0i:10.35946/arcr.v40.1.01.

Goémez, A.; Conde, A.; Santana, ].M.; Jorrin, A. Diagnostic usefulness of brief versions of Alcohol
Use Disorders Identification Test (AUDIT) for detecting hazardous drinkers in primary care
settings. J. Stud. Alcohol 2005, 66, 305-308, doi:10.15288/jsa.2005.66.305.

Dryburgh, L.M.; Bolan, N.S.; Grof, C.P.L.; Galettis, P.; Schneider, ].; Lucas, C.J.; Martin, ].H.
Cannabis contaminants: sources, distribution, human toxicity and pharmacologic effects. Br. J.
Clin. Pharmacol. 2018, 84, 2468-2476, d0i:10.1111/bcp.13695.

Statistisches Landesamt Rheinland-Pfalz. Tabelle 12; Basisdaten Rheinland Pfalz, Wintersemester
2019/2020: Anzahl der Studierenden. Available online:

https://www statistik.rlp.de/de/gesellschaft-staat/bildung/basisdaten-land/tabelle-12/ (accessed
on 24 March 2021).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of
the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim
responsibility for any injury to people or property resulting from any ideas, methods, instructions or products
referred to in the content.

35



926

927
928
929

930
931

932
933

5. Supplementary Material

Article Title: Cigarette smoking, risky alcohol consumption,
and marijuana smoking among university students in
Germany: identification of potential sociodemographic and
study-related risk groups and predictors of consumption

Thilo A. Hoff, Sebastian Heller, Jennifer L. Reichel, Antonia M. Werner, Markus
Schifer, Ana Nanette Tibubos, Perikles Simon, Manfred Beutel, Stephan Letzel,
Thomas Rigotti, and Pavel Dietz’

* Correspondence: Pavel Dietz: pdietz@uni-mainz.de

Supplementary Table 1. List of all 56 variables used in the present study and their

characteristics
Dimension Variable (count) Scale Reference Item  “Question for the self-
constructed item,” answering
options
Sociodemograp Gender (1) Self-constructed 1 “Your gender”: male (1) / female
hic variables items (2) / diverse (3)
Age (1) Self-constructed 1 “Your age in years”
items
Relationship Self-constructed 1 “What is your relationship
status (1) items status?” Single (1) / Partnership in
one household (2) /| Partnership
with separate living conditions (3)
Employment (1)  Self-constructed 1 “Are you currently employed?”
items No (1) / Yes, full-time (2) / Yes,
regularly part-time (3) / Yes,
marginally or irregularly employed
(4)
Financial Self-constructed 1 “How much money do you
situation items have at your disposal on
average each month?”
Parental support ~ Self-constructed 1 “How do you finance your
items studies?” Support by parents or
relatives: Yes / No
Parents’ Self-constructed 1 “Please select the highest
educational items educational attainment of your
background mother or your father (the
highest of both)”: List of
attainments, also including “other
attainment”
Migrant Self-constructed 1 “Were both of your parents
background items born within the current
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Personal
migration
experience (1)

Degree (1)

Field of study (1)

First year
(Semester / study

progress) (1)

First study

Semester  hours
and semester
hours with
mandatory
attendance (2)

Self-constructed
items

Self-constructed
items

Self-constructed
items

Self-constructed
items

Self-constructed
items

Self-constructed
items

geography of Germany?” Yes (1)
/ No (2) / Don’t know (3) / No
information (4)

“Were you born in the current
geography of Germany?” Yes (1)
/ No (2) / Don’t know (3) / No
information (4)

“Which  degree are you
pursuing in your
studies?” Drop-down list of all
degrees at the University of Mainz

current

Grouped variable created for
“What is your current study
subject or special subject?”
Drop-down list of all subjects of the
University of Mainz

“What is the number of your
y
current university semester?”

“Have you started or completed
another degree program before
your current one?” No (1) / Yes,
graduate before (2) / Yes, but
changed the field of study (3) / Yes,
but did not graduate (4)

“How many hours per week are
you taking this semester?” and
“Of these, how many require
your attendance?”

Psychological =~ Somatic S5S8 Gierk et al.
variables symptoms (2014)
Depression PHQ-9 Kroenke et
symptoms al. (2001)
General anxiety ~ GAS-2 Doring &
Bortz (1993)
Social anxiety Mini-SPIN Wiltink et
al. (2017)
Loneliness UCLA Doring &
Bortz (1993)
Emotional MBI-SS Gumz et al.
exhaustion (2013)
Study-related Presenteeism Topritz et al.
psychosocial (2016)
variables
Absenteeism Topritz et al.
(2016)
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Perceived Self-constructed “How do you estimate your
employability items chances on the job market?”
Very Bad (1) to Very Good (7)
Autonomy BARI-S Gusy &
Lohmann
(2014)
Coping through Daniels et
the use of al. (2008)
structural
resources and
social support (2)
Self-endangering Krause et al.
behavior (2015)
Planning Dettmers &
competency Clauf (2018)
Work complexity Gusy et al.
(2016)
Competition Fend (1997)
Performance Fend (1997)
pressure
Cognitive Mohr et al.
irritation (2005)
Social support by SALSA Rimann &
teachers Udris (1997)
Social support by SALSA Rimann &
fellow students Udris (1997)
Competence for Dettmers &
self-motivation Clauf8 (2018)
Self-efficacy Self-Efficacy
Scale,
adapted
from Rigotti
et al. (2008)
Procrastination GPS-K Klingsieck
& Fries
(2012)
General Self-criticism DEQ-SC4 Rudich et al.
psychosocial (2008)
variables
Self-acceptance Ryff &
Keyes
(1995); Ryff
(1989)
Emotion ERQ Abler &
regulation Kessler
(2011)

38



Emotion ERQ Abler &
suppression Kessler
(2011)
Impulsiveness ERQ Abler &
Kessler
(2011)
Health Healthy diet Self-constructed “A healthy diet consists of
behavior items eating a large quantity of whole
variables grains, potatoes, fruit, and
vegetables several times a day
and food low in trans fats as
well as a small quantity of red
meat and sausages, fast-food
(e.g., burger, fries), and sugar-
rich food (e.g., lemonade, soft
drinks, candy, cake). To what
extend have you study to a
healthy diet in the last month?”
Not at all (1) to Very strong
®)
Fruit European
consumption Comission
(2013); Fehr
et al. (2018)
Vegetable European
consumption Comission
(2013); Fehr
et al. (2018)
Physical activity =~ IPAQ Short Craig et al.
version (2003);
Internationa
1 Physical
Activity
Questionnai
re
Sedentary IPAQ Short Craig et al.
behavior version (2003);
Internationa
1 Physical
Activity
Questionnai
re
Smoking Topritzetal. 1
cigarettes (2016)
Risky alcohol AUDIT-C Bush et al. 1
consumption (1998)
Marijuana Self-constructed “Do you smoke marijuana?”’
smoking items never (1) / formerly occasionally (2)
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/ formerly regularly (3) / currently
occasionally  (4) |/ currently
regularly (5)



934

Use of
neuroenhanceme
nt (2)

Use of social-
media

Dietz et al.
(2016)

Adapted
from Stark
et al. (2017)
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935 Supplementary Table 2. Association between the dependent variable cigarette smoking and each independent
936 variable (pretest for regression)

Variable p-value

1) Sociodemographic variables

Gender ¢<.001
Age, median split b 486
Relationship status ©.430
Employment ¢<.001
Financial situation a<.001
Parental support c.159
Parents’ educational background c.278
Migrant background ¢<.001
Personal migrant experience ¢.001
Aspired degree <.095
Field of study €<.001
Semester 2921
First study ¢.001
First year c.516
Semester hours per week 2.005
Semester hours per week with mandatory attendance 2,001

2) Psychological variables

Somatic symptoms 2<.001
Depression symptoms 2<,001
General anxiety 2<,001
Social anxiety 2.663
Loneliness 2374
Emotional exhaustion 2.002

3) Study-related psychosocial variables

Presenteeism 2428
Absenteeism 2,001
Perceived employability 2.002
Autonomy 2.990
Autonomy exams 2123
Coping via use of structural resources 2,188
Coping via use of social resources 2,198
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937

Self-endangering behavior

2.813

Planning competency a<.001
Work complexity 2.603

Competition 2421

Performance pressure 2064

Cognitive irritation 2064

Social support from teachers 2.294

Social support from fellow students 2,401

Competence for self-motivation 2<.001
Self-efficacy 2,001

Procrastination 2<.001
4) General psychosocial variables

Self-criticism 2.059

Self-acceptance 2<.001
Emotion regulation 2.209

Emotion suppression 2316

Impulsiveness 2<.001
5) Health behavior variables

Healthy diet b<.001
Fruit consumption 2.010

Vegetable consumption 2,377
Physical activity b 347
Sedentary behavior 2101

AUDIT-C score 2<,001
Marijuana smoking ¢<.001
Use of soft neuroenhancement ¢<.001
Use of pharmacological neuroenhancement ¢<.001
Use of social media a<,001

a ANOVA
b Pearson’s chi-square
¢ Cramer’s V-test.
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Supplementary Table 3. Association between the dependent variable risky alcohol consumption and each independent
variable (pretest for regression)

Variable p-value

1) Sociodemographic variables

Gender c.120
Age, median split b 001
Relationship status ¢<.001
Employment ¢<.001
Financial situation 2.007
Parental support ¢<.001
Parents’ educational background €118
Migrant background ¢<.001
Personal migrant experience €.002
Aspired degree €.032
Field of study ¢.001
Semester 2<.001
First study €.001
First year .030
Semester hours per week 2418
Semester hours per week with mandatory attendance 2206

2) Psychological variables

Somatic symptoms 2767
Depression symptoms 2.339
General anxiety 2<.001
Social anxiety 2<.001
Loneliness 2<,001
Emotional exhaustion 2.089

3) Study-related psychosocial variables

Presenteeism 2.020
Absenteeism 2.616
Perceived employability 2.839
Autonomy 2318
Autonomy exams 2.608
Coping via use of structural resources 2372
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Coping via use of social resources 2.949

Self-endangering behavior 2011
Planning competency 2432
Work complexity 2.930
Competition 2.089
Performance pressure 2.010
Cognitive irritation 2<.001
Social support by teachers 2.590
Social support by fellow students 2<.001
Competence for self-motivation 2447
Self-efficacy 2.149
Procrastination 2<.001

4) General psychosocial variables

Self-criticism 2239
Self-acceptance 2<.001
Emotion regulation 2762
Emotion suppression 2<.001
Impulsiveness 2<,001

5) Health behavior variables

Healthy diet b 004
Fruit consumption 2<.001
Vegetable consumption 2.326
Physical activity b<.001
Sedentary behavior 2.006
Cigarette smoking ¢<.001
Marijuana smoking ¢<.001
Use of soft neuroenhancement ¢<.001
Use of pharmacological neuroenhancement ¢<.001
Use of social media a<,001
a ANOVA test.
b Pearson’s chi-square test.

¢ Cramer’s V-test.

Supplemental Table 4. Association between the dependent variable marijuana smoking and each independent
variable (pretest for regression)

Variable p-value
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1) Sociodemographic variables

Gender ¢<.001
Age, median split b 034
Relationship status c.014
Employment c.012
Finances 2.193
Parental support ©.028
Parents” education c.189
Parents’ migration ©.479
Own migration ¢.727
Aspired degree €<.001
Field of study ¢<.001
Semester 2.028
First study ¢<.001
First year c.725
Semester hours per week 2<.001
Semester hours per week in attendance 2.007
2) Psychological variables

Physical complaints 2.380
Depression symptoms 2<.001
Anxiety symptoms a.355
Social anxiety 2.535
Loneliness 2235
Emotional exhaustion a 851
3) Study-related psychosocial variables

Presenteeism 2.070
Absenteeism 2.279
Perceived employability 2.659
Autonomy a 231
Autonomy exams 2.650
Coping via use of structural resources a.297
Coping via use of social resources 2.239
Self-endangering behavior 2<.001
Planning competency 2<.001
Work complexity a.249
Competition 2.335
Performance pressure 2<.001
Cognitive irritation a 201
Social support from teachers a 423
Social support from fellow students 2.906
Competence for self-motivation 2<.001
Self-efficacy 2 401
Procrastination 2<.001

4) General psychosocial variables
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Self-criticism a 541

Self-acceptance 2279

Emotion regulation 2 365

Emotion suppression 2 867

Impulsiveness 2.002

5) Health behavior variables

Healthy diet b 249

Fruit consumption 2.990

Vegetable consumption a.241

Physical activity b <001

Sedentary behavior a 091

AUDIT-C score 2<,001

Cigarette smoking ¢<.001

Use of soft neuroenhancement ¢<.001

Use of pharmacological

Neuroenhancement ¢<.001

Use of social media a 011

a ANOVA test.
b Pearson’s chi-square test.

¢ Cramer’s V-test.

Supplemental Table 5. Answering rate for each independent variable (included group, N = 3991)

Variable

Answering Percentage

1) Sociodemographic variables

Gender 3991 100.0%
Age 3987 99.9%
Relationship status 3987 99.9%
Employment 3991 100.0%
Financial situation 3911 98.0%
Parental support 3968 99.4%
Parents’ educational background 3989 99.9%
Migrant background 3990 100.0%
Personal migration experience 3990 100.0%
Aspired degree 3991 100.0%
Field of study 3982 99.8%
Semester 3975 99.6%
First study 3989 99.9%
First year 3884 97.3%
Semester hours per week 3867 96.9%
Semester hours per week with mandatory attendance 3873 97.0%
2) Psychological variables

Physical complaints 3988 99.9%
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Depression symptoms 3987 99.9%
Anxiety symptoms 3990 100.0%
Social anxiety 3617 90.6%
Loneliness 3991 100.0%
Emotional exhaustion 3909 97.9%
3) Study-related psychosocial variables

Presenteeism 3897 97.6%
Absenteeism 3898 97.7%
Perceived employability 3892 97.5%
Autonomy 3949 98.9%
Autonomy exams 3943 98.8%
Coping via use of structural resources 3937 98.6%
Coping via use of social resources 3941 98.7%
Self-endangering behavior 3935 98.6%
Planning competency 3935 98.6%
Work complexity 3922 98.3%
Competition 3921 98.2%
Performance pressure 3920 98.2%
Cognitive irritation 3909 97.9%
Social support by teachers 3892 97.5%
Social support by fellow students 3900 97.7%
Competence for self-motivation 3891 97.5%
Self-efficacy 3890 97.5%
Procrastination 3932 98.5%
4) General psychosocial variables

Self-criticism 3881 97.2%
Self-acceptance 3880 97.2%
Emotion regulation 3879 97.2%
Emotion suppression 3880 97.2%
Impulsiveness 3874 97.1%
5) Health behavior variables

Healthy diet 3991 100.0%
Fruit consumption 3649 91.4%
Vegetable consumption 3806 95.4%
Physical activity 3899 97.7%
Sedentary behavior 3899 97.7%
Use of soft neuroenhancement 3984 99.8%
Use of pharmacological neuroenhancement 3984 99.8%
Use of social media 3987 99.9%
Average 3923 98.3%

47



Supplemental Table 6. Answering rate for each independent variable (non-included group, N = 360)

Variable answering percent

1) Sociodemographic variables

Gender 359 99.7%
Age 360 100.0%
Relationship status 360 100.0%
Employment 95 26.4%
Financial situation 0 0.0%
Parental support 0 0.0%
Parents’ educational background 360 100.0%
Migrant background 360 100.0%
Personal migration experience 360 100.0%
Aspired degree 360 100.0%
Field of study 360 100.0%
Semester 358 99.4%
First study 360 100.0%
First year 342 95.0%
Semester hours per week 0 0.0%
Semester hours per week with mandatory attendance 0 0.0%

2) Psychological variables

Physical complaints 340 94.4%
Depression symptoms 320 88.9%
Anxiety symptoms 297 82.5%
Social anxiety 267 74.2%
Loneliness 297 82.5%
Emotional exhaustion 0 0.0%

3) Study-related psychosocial variables

Presenteeism 0 0.0%
Absenteeism 0 0.0%
Perceived employability 0 0.0%
Autonomy 0 0.0%
Autonomy exams 0 0.0%
Coping via use of structural resources 0 0.0%
Coping via use of social resources 0 0.0%
Self-endangering behavior 0 0.0%
Planning competency 0 0.0%
Work complexity 0 0.0%
Competition 0 0.0%
Performance pressure 0 0.0%
Cognitive irritation 0 0.0%
Social support by teachers 0 0.0%
Social support by fellow students 0 0.0%
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Competence for self-motivation 0 0.0%
Self-efficacy 0 0.0%
Procrastination 0 0.0%
4) General psychosocial variables
Self-criticism 0 0.0%
Self-acceptance 0 0.0%
Emotion regulation 0 0.0%
Emotion suppression 0 0.0%
Impulsiveness 0 0.0%
5) Health behavior variables
Healthy diet 153 42.5%
Fruit consumption 124 34.4%
Vegetable consumption 100 27.8%
Physical activity 29 8.1%
Sedentary behavior 29 8.1%
Use of soft neuroenhancement 0 0.0%
Use of pharmacological neuroenhancement 0 0.0%
Use of social media 224 62.2%
117 32.6%

Average
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