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Abstract

Alcohol is the most commonly used psychoactive substance worldwide. It is
considered to increase social cohesion, and to play a part both in the development and
expression of identity. Alcohol is, however, also associated with a range of adverse
effects for the individual, and involves a great financial and social burden for society.
Social media has currently become very popular commodity for social bonding,
identity formation and expression, and social influence. This thesis consists of three
papers which are based on survey-data, and examines determinants and consequences
of user-generated alcohol-related content on social media within a student population.

Paper 1 and 2 have a cross-sectional design, while paper 3 has a longitudinal design.

Paper linvestigated students’ disclosure of alcohol on social media, and
identified characteristics related to frequent disclosure. The result from paper 1
suggested that most students had posted alcohol content on social media, but few
students reported to do so frequently. The alcohol-related content shared primarily
portrayed positive aspects of alcohol use. Several characteristics, beside alcohol use,
were associated with frequent disclosures, which suggest that disclosure of alcohol
content on social media is not solely determined by alcohol use. Younger, single,
extroverted students, with lower openness scores were for instance more likely to
report frequent disclosures, compared to their counterparts. These characteristics may
be related to an increased interest in presenting oneself as social and an increased
tendency to adhere to social norms. Frequent disclosure was also associated with
more lenient alcohol-related cognitions. Frequent disclosure had the strongest
association to reports of frequent exposure to similar content, which suggest that
perceived norms for social media behaviour may be the most important determinant

of alcohol disclosure on social media.

Paper 2 focused on exposure to alcohol on social media. The main aim of this
paper was to investigate characteristics associated with reporting frequent exposure.
The results from paper 2 suggest that the level of exposure to alcohol content on

social media is considerable in the student population. Alcohol-related content on



social media was most frequently interpreted as depictions of positive aspects of
alcohol. Several factors predicted exposure. Number of online-friends and frequency
of logins to social media were positively associated with exposure to alcohol-related
content, which seems self-evident as more time spent on social media and more
possible senders of social media content are likely to result in more exposure to all
types of social media content. Traits that have been associated with an increased
tendency to observe or be interested in others’ (i.e. lower extroversion scores, and
higher agreeableness and self-monitoring scores) were associated with frequent
exposure to alcohol-related content, which suggest that the amount of exposure to
alcohol on social media is partly determined by the level of attentiveness towards
others in general. Frequent exposure was associated with high alcohol use and lenient
alcohol-related cognitions, which could suggest that level of exposure is determined
by attentional biases toward alcohol and friendship selection processes. The cross-

sectional design employed prevents however conclusions regarding directionality.

In paper 3 longitudinal data was used to examine the relationship between
frequent disclosure/exposure at time 1 and alcohol use at time 2 (one year after). The
main research question in paper 3 was whether disclosure/exposure may indicate
heightened alcohol use over time. A second aim was to identify factors that may
explain the relationship between disclosure/exposure and alcohol use. The findings
from paper 3 clearly suggested that frequent disclosure and frequent exposure to
alcohol-related social media content can indicate heightened alcohol use. Controlling
for potential confounding variables (e.g. demographics and personality factors, social
media use, and alcohol-related cognitions), weakened the association between
disclosure/exposure and later alcohol use, which suggest that such factors may partly
explain the relationship between frequent disclosure/exposure and high alcohol use.
Controlling for baseline alcohol use (time 1) resulted in the strongest weakening of
the relationship between alcohol-related disclosures/exposures and later alcohol use,
which could suggest that the relationship between disclosure/exposure and later
alcohol use could largely be explained by the association between concurrent alcohol

use and alcohol disclosure/exposure on social media. Disclosure of content depicting



positive aspects of alcohol use predicted later alcohol use, even when all covariates
were controlled for. This finding could suggest that positive alcohol disclosures on
social media may cause a sustained or increased alcohol use, or that the link between
positive alcohol disclosures and later alcohol use is explained by other common

factors not included in the study.

In summary, the thesis’s results suggest that students occasionally disclose
alcohol-related content on social media, but that they are more frequently exposed to
such content. The participants reported to both share and see content referring to
positive aspects of alcohol more often than content referring to negative aspects. The
current results suggest that high alcohol use and lenient alcohol-related cognitions are
important determinants of disclosure and exposure. In addition, disclosure may be
driven by self-presentation and norm adherence intentions, while exposure may be
determined by the level of interest in others and engagement in social media.
Disclosure and exposure of alcohol-related content indicates heightened alcohol use
over time, this effect seems largely to be explained by disclosure/exposure reflecting
alcohol use. The predictive value of disclosure/exposure on later alcohol use was
dependent on the type of content shared or seen. Disclosure of content referring to
positive aspects of alcohol predicted a slightly increasing or sustained alcohol use
even when all covariates were controlled for, which suggest that disclosure of this

type of content may yield a small causal effect on later alcohol use.
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1. INTRODUCTION

Alcohol is the most commonly used psychoactive substance worldwide, and the
substance has been a part of human culture for millenniums (Dietler, 2006; Winstock,
2014). The first documented instance of alcohol use is suggested to stem from China,
and is dated to 7000 Before Christ (Dietler, 2006). Alcohol use and distribution are
believed to have played a pivotal role in identity marking and formation, social life,
religion, and politics for millennia, and the substance pivotal role in human life still
prevails (Dietler, 2006). Since the 70s, alcohol’s potential damaging effects on the
individual and society, have received increasing attention (Dietler, 2006; Heath,
1987). The substance’s popularity and potential damaging effects have consequently
resulted in a large body of research on determinants and consequence of alcohol use.
While humans have long history of alcohol consumption, the use of social media, on
the other hand, is a quite new endeavour. Social media represents web sites and apps
where the user can connect to other users worldwide, and upload texts, pictures and
videos (Westgate & Holliday, 2016). Social media can be used for entertainment,
identity expressions, information seeking, and communication (Aral & Walker, 2012;
Seidman, 2013), and they have become an integrated part of everyday life in the
recent years (Edosomwan, Prakasan, Kouame, Watson, & Seymour, 2011; Knight-
McCord et al., 2016; Perrin, 2015; Statistisk sentralbyra [Statistics Norway], 2016).
Popular sites and apps include Facebook, Snapchat, Twitter, and Instagram
(Davenport, Bergman, Bergman, & Fearrington, 2014; Knight-McCord et al., 2016).
New technology, like social media could affect the users’ thoughts and actions,
among these the users’ alcohol cognitions and consumption (Bargh & McKenna,
2004; Moreno et al., 2010). In addition, social media can be used to express thoughts

and actions regarding alcohol and alcohol use (Westgate & Holliday, 2016).

Social media use may reflect or influence alcohol use through several potential
pathways (e.g. alcohol marketing influencing social media users’ alcohol use or
through excessive personal disclosures on social media reflecting e.g. current
intoxication) (Moewaka Barnes et al., 2016; E. C. Westgate & Holliday, 2016). User-

generated alcohol-related content (e.g. party pictures) is believed to be a particularly
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strong reflection and/or determinant of social media users’ alcohol-related cognitions
and habits (Boyle, LaBrie, Froidevaux, & Witkovic, 2016; Groth, Longo, & Martin,
2017; Huang, Unger, et al., 2014). According to Bronfenbrenner (1979)’s Ecological
Systems Theory, an individual’s behaviour are affected by the behaviour of the
individuals or institutions in close approximation to the individual (i.e. microsystem),
the interaction between individuals or institutions the individual interacts with (i.e.
mesosystem), the extended environment the individual is a direct or indirect part of
(exosystem), as well as more distant societal factors (i.e. macrosystem).
Communication on social media is characterised by being rapid and wide-reaching, as
information can be spread rather instantly and independent of geographically
boundaries. Social media may as such considerably extend an individual’s
microsystem, as well as providing an opportunity to observe interactions of which the
individual do not partake in. Thus, the amount of sources for social influence on
social media is likely to considerably surpass the availability of sources for social
influence in offline setting. Hence, social media could considerably increase the level
of alcohol exposure, and make the alcohol use of others more conspicuous. Exposure
to multiple others’ alcohol use through social media may make the viewer form an
impression of alcohol use as more common than it actually is. Conforming to alcohol
norms, to achieve desired social outcomes and avoid social sanctions, are further
believed to be an important motivation for drinking (Perkins, 2007). Exposure to
others’ alcohol-related content leading to more lenient norms for alcohol use and
consequently higher alcohol consumption, is often considered a main pathway trough
which social media use may increase alcohol use (Fournier, Hall, Ricke, & Storey,

2013; Groth et al., 2017).

In addition to being influenced by social media use, social media use could
also reflect current alcohol use. As such social media is an arena through which the
individuals could influence their micro-, meso-, exo-, and macrosystems. Social
media users’ have been argued to sugar-coat their situation on social media, although
they still seem motivated to provide online expressions that match their offline
expressions to some degree (Geusens & Beullens, 2016b; Michikyan, Dennis, &

Subrahmanyam, 2015). Accordingly, individuals who share more alcohol content
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online tend to have a higher consumption in offline settings than those sharing less
(Geusens & Beullens, 2016b; Westgate & Holliday, 2016; Westgate, Neighbors,
Heppner, Jahn, & Lindgren, 2014). The association between online alcohol disclosure
and offline alcohol use have sparked an interest in social media as a potential arena
for alcohol prevention and intervention (Groth et al., 2017). Social media may
accordingly be a particular apt arena for agents seeking to decrease problematic
alcohol use, as this arena could facilitate contact with individuals who might not have
been reached through other channels. In addition, management of prevention
initiatives on social media could be quite low-cost (e.g. automatic messages send to

individuals who shares content with alcohol wordings).

In addition to describing different environmental systems of which the
individual influences and is influenced by, Bronfenbrenner (1979)’s Ecological
Systems Theory also describes how time aspects such as life transitions (i.e.
chronosystem) can affect the individual. One such important and common life
transition is the enrolment into higher education (Borsari, Murphy, & Barnett, 2007).
The transition to higher education is likely to increase alcohol use and may also
enhance the orientation towards social media as a source for information regarding
behavioural norms (Bingham, Shope, & Tang, 2005; Moreno et al., 2014; O'Malley
& Johnston, 2002). Students’ strong involvement in social media and high alcohol
use may make them a particularly interesting population for research investigating the

intersection between alcohol use and social media.

1.1 Alcohol use

“Alcohol” is a common name used to describe food and drinks containing the
chemical substance ethanol (Dietler, 2006). A report by the World Health
Organization from 2014 suggested that approximately 52.0% of the global population
(i.e., 15 years or older) have consumed alcohol at some time in their lives (World
Health Organization, 2014). The prevalence of alcohol use is, however, considerably
higher in some parts of the world. For instance, one large scale study of alcohol use in

17 countries (i.e. Australia, European countries, New Zealand, south American
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countries, and USA) reported that 90.8% of the adult population had used alcohol the
past year (Winstock, 2014). Alcohol is mainly classified as a depressant (i.e.
decreasing brain and body activity), but alcohol, at least at lower doses, also involves
stimulating effects (i.e. increasing brain and body activity) (Pohorecky, 1978). The
behavioural effects of alcohol intake, includes reduced tension, coordination, and
inhibitions, and increased pleasure, aggression, and sociability (Hull & Bond, 1986;
Steele & Josephs, 1990; Westmaas, Moeller, & Woicik, 2007). It should, however, be
noted that the psychoactive effects of alcohol is dependent on cultural and individual
expectations towards alcohol, and the amount of alcohol consumed (Hull & Bond,

1986; Lindman, Sjoholm, & Lang, 2000; Westmaas et al., 2007).

1.1.1 Determinants of alcohol use

Several factors are believed to influence whether an individual drink or not,
and how alcohol is used. Alcohol’s inherent effects, social and other environmental
factors, and different cognitive perceptions of alcohol (e.g. alcohol expectancies),
could be regarded as main motivations and determinants of alcohol use. These
determinants are overlapping and not clearly separated from each other. The
immediate effect of alcohol is for instance clearly affected by alcohol expectancies,
which in turn could be affected by social learning (Hull & Bond, 1986; Lindman et
al., 2000; Westmaas et al., 2007).

Alcohol is believed to have intrinsic rewarding and repelling effects (Verster,
2008; Volkow et al., 2017; Vonghia et al., 2008). Consumption evokes feelings of
reward and pleasure trough stimulating brain structures associated with reward (e.g.
nucleus accumbens) and increasing dopamine release, in a similar fashion as primary
reinforces like food and sex does (Volkow et al., 2017; Yoshimoto, McBride,
Lumeng, & Li, 1992). Alcohol’s mimicking of the neurotransmitter GABA, which
results in a reduced anxiety and tension and therefore an avoidance of punishment,
may also be universally rewarding (Koob, 2004; Kumar et al., 2009). Whether, how,
and under which conditions alcohol reduces tension is, however, debated (Abrams &

Wilson, 1979; Curtin & Fairchild, 2003; Wilson & Abrams, 1977). Alcohol intake
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can also lead to different form of physical and psychological pain and discomfort
both during and after consumption (e.g. nausea, worsening of depression) (Verster,
2008; Vonghia et al., 2008). The experience of adverse effects of alcohol may result
in a decreased interest in the substance. Genes that are most common among
individuals of Asian descent, have been linked to an increased occurrence of adverse
effects related to alcohol use (e.g. flushing, general discomfort) (Harada, Agarwal, &
Goedde, 1995; Peng et al., 1999). In line with the notion of adverse effects as a
repellent of further alcohol use, individuals with these genes tend to have lower
alcohol consumption (Higuchi, Matsushita, Murayama, Takagi, & Hayashida, 1995;
Peng et al., 1999). Alcohol may also indirectly act as a reward or repellent, through
enhancing or hampering the attainment of other pleasurable experiences. Alcohol
may for instance facilitate flirtation and increase the likelihood of sex, but hamper
academic achievement (Cooper, 2006; Singleton & Wolfson, 2009; Thombs et al.,
2009; White & Hingson, 2014).

Alcohol is usually consumed in social settings, and social norms and
motivations for alcohol use are often considered as an important determinant of its
use (Cooper, 1994; Dietler, 2006). Social factors may affect alcohol use through two
main pathways, in which the individual could chose to drink to achieve pleasurable
social effects or to avoid unwanted social consequences (Cooper, 1994). Alcohol
could enhance social cohesion as drinking can reduce social anxiety and enhance self-
disclosure (Sayette et al., 2012; Steele & Southwick, 1985; Young, Oei, & Knight,
1990). Hence, social bonding is believed to be an important motivational factor
behind alcohol use (Cooper, 1994; Sayette et al., 2012). Alcohol use is also clearly
affected and regulated by the alcohol use of friends and peers (Perkins, 2007). Norms
are often classified as either subjective (i.e. what significant others perceive as
appropriate behaviour) or descriptive (i.e. how significant others actually act).
Descriptive norms are believed to be a stronger determinant of alcohol use, compared
to subjective norms (Rivis et al., 2006). Specific norms for alcohol use could exists
both in a given social networks and on a societal level (Linsky, Colby Jr, & Straus,

1986; Perkins, 2007). Behavioural norms could be adhered to due to informational
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influence, where the individuals assume that others condoning or conducting a
specific behaviour implies that the behaviour is somehow advantageous (Asch, 1956).
Norms adherence can also be related to normative influence, where individuals act in
accordance with behavioural norms to achieve pleasant social consequences (e.g.
social cohesion) and/or avoid social sanctions (e.g. social ostracism) (Asch, 1956).
Accordingly, failing to adjust to drinking norms, which can involve both drinking
more and less than the norm, can lead to negative social consequences and loneliness
(Leifman, Kuhlhorn, Allebeck, Andreasson, & Romelsjo, 1995; Linsky et al., 1986;
Room, 1975; Akerlind & Hérnquist, 1992). In addition to inappropriate alcohol use
leading to loneliness, loneliness could also lead to heightened alcohol use (Akerlind
& Hornquist, 1992). The claim that alcohol use can be propelled by loneliness is
supported by animal studies were socially deprived rats self-administrate alcohol
more frequently than rats with normal social interactions (Wolffgramm & Heyne,
1995). Stressors in general, like poverty and abuse, are also known to enhance
alcohol use under some conditions (Cooper, Russell, Skinner, Frone, & Mudar, 1992;
Khan, Murray, & Barnes, 2002; S. C. Wilsnack, Vogeltanz, Klassen, & Harris, 1997).
Other environmental factors which may influence alcohol use include access and
exposure (e.g. through advertisement) to alcohol (Anderson, De Bruijn, Angus,

Gordon, & Hastings, 2009; Bryden, Roberts, McKee, & Petticrew, 2012).

The individual’s cognitive perception of alcohol seems to be an important
determinant of alcohol use. A range of alcohol-related cognitions, including but not
limited to; alcohol expectancies, alcohol identity, and perceived descriptive norms for
alcohol use, seems to determine alcohol use (Perkins, 2007; Thompson & Romo,
2016; Wood, Nagoshi, & Dennis, 1992). Perceived descriptive norms for alcohol use
are somewhat overlapping with actual drinking norms, but seems to be an even
stronger predictor of alcohol use (Perkins, 2007). How much we believe others to
drink is in other words more important in determining our own consumption than
how much others actually drink. Perceived descriptive norms are likely to be adhered
to of similar reasons as actual norms, i.e. informational or normative influence
(Perkins, 2007). Lenient perceived descriptive norms may in some instances be

explained by own consumption, where risky drinkers normalise their alcohol habits in
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order to justify own consumption (Perkins, 2007). Another class of important
alcohol-related cognitions that may determine alcohol use is different aspects of
alcohol identity, i.e. how central alcohol is in the individual’s identity and the
characteristics an individual associates with different alcohol practices (e.g. trashy,
cool, sophisticated, juvenile) (Gerrard, Gibbons, Houlihan, Stock, & Pomery, 2008;
Thompson & Romo, 2016). Identity expression and formation may thus be important
motivations for adopting different types of drinking patterns (Dietler, 2006). For
instance, could the choice of drinking beer rather than wine mark working class
affiliation, masculinity, and nationality (e.g. German), at least traditionally
(Aizenman & Brooks, 2008; Towns, Parker, & Chase, 2012; Willis, 1977). For
adolescents and young adults alcohol could act as a mean of marking and creating an
independent, adult identity (Beccaria & Sande, 2003; Northcote, 2006). The
Prototype Willingness model describes cognitive evaluations involved in conducting
health risk behaviours, such as drinking or drinking excessively (Gerrard et al., 2008;
Gibbons & Gerrard, 1995). According to this theory health choices are made based
on both conscious contemplation as well as more rapid automatic reasoning. The
theory emphasizes three alcohol-related cognitions as determinants of actual alcohol
use, namely willingness, prototypic evaluations, and descriptive norms. Willingness
to use alcohol, drinking in excess etc., is related to whether the individual think he or
she would engage in the behaviour under certain circumstances, and is considered
more as a predisposition to act rather than an intention (Rivis et al., 2006). Prototypic
evaluations are the impression the individual has of the typical person conducting the
specific risk behaviour and to which degree the individual consider the risk behaviour
conductor as similar to themselves. Prototypic evaluations of subjects consuming
alcohol are hence related to the associations the individual has to alcohol use (e.g.
trashy, cool, sophisticated, juvenile). Finally, the Prototype Willingness model
emphasises that perceived descriptive norms for alcohol use predicts alcohol use

(Rivis et al., 2000).

Alcohol’s pleasant and unpleasant effects, social factors, and beliefs/cognitions

regarding alcohol can be seen as broader determinants of alcohol use. Several other
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specific characteristics (e.g. demographics and personality traits) have also been
found to predict alcohol use. The relationship between individual characteristics and
alcohol use can often be related to differences in cognitive evaluations of alcohol,
social factors, and/or effects of alcohol. For instance tend younger, male, and single
adults to drink more than their counterparts (Andersson, Johnsson, Berglund, &
Ojehagen, 2007; Erevik, Pallesen, Vedaa, Andreassen, & Torsheim, 2017). The
increased alcohol use among younger individuals may be explained by the increased
attention towards forming new friendships associated with young adulthood where
alcohol could be an important element in the friendship formation process (Borsari et
al., 2007). Singles are likely to have an increased interest in forming romantic
relations, which could explain singles’ increased alcohol use as alcohol is particularly
known to facilitate flirtation and increase the likelihood of sexual encounters
(Cooper, 2006). Alcohol use among singles could also be a way to mark an outgoing
and fun loving personality, traits that are considered as attractive in a romantic
partner (Figueredo, Sefcek, & Jones, 2006). Men have consistently been shown to
drink more alcohol than women (Andersson et al., 2007; Erevik et al., 2017; Nolen-
Hoeksema, 2004; R. W. Wilsnack, Vogeltanz, Wilsnack, & Harris, 2000). The sex
differences in drinking could be explained by several perspectives, one of which is
gendered stereotypes (Holmila & Raitasalo, 2005; Nolen-Hoeksema, 2004). Alcohol
consumption, in particular high alcohol consumption, has traditionally been seen as a
sign of masculinity, and these gendered perceptions of alcohol may still reside today
(Dietler, 2006; Nolen-Hoeksema, 2004). Personality traits (i.e. stable tendencies in
the way an individual feels, think, and acts) have also been found to predict alcohol
use. Extroversion has for instance been linked to heightened alcohol use (Merenakk
et al., 2003; Raynor & Levine, 2009). Two aspects of extroversion could explain
extroverts’ heightened alcohol consumption; an increased sociability and need for
stronger stimuli (e.g. more alcohol) to obtain the same level of arousal as introverts
(McCrae & John, 1992). Neuroticism is another trait that has been associated with
higher alcohol use (Malouff, Thorsteinsson, Rooke, & Schutte, 2007). Neuroticism is
related to more psychological distress and anxiety, which may explain the association

between neuroticism and high alcohol use as alcohol tends to reduce distress, at least
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in the short run (Cowan, 1983; Dixit & Crum, 2000; Grant et al., 2004; McCrae &
John, 1992).

1.1.2 Problematic alcohol use

Alcohol has been related to several pleasurable effects on both an individual
and societal level, e.g. relaxation and social cohesion, but also to a range of adverse
effects like injuries, organ damages, different types of cancer, and crime (Corrao,
Bagnardi, Zambon, & La Vecchia, 2004; Hingson, Heeren, Zakocs, Kopstein, &
Wechsler, 2002; Rehm et al., 2009; Rehm et al., 2003). In addition, alcohol use can
lead to alcohol dependency (i.e. equivalent of the term addiction), a state which is
often characterised by continued drinking despite the experience of unwanted
physical or social consequences, tolerance development, and withdrawal symptoms
associated with drinking cessation (American Psychiatric Association, 2013; World
Health Organisation, 1992). Some type of drinking patterns have been suggested to
be particularly associated with risk and harm, and the identification and prevention of
such drinking patterns have been an popular endeavour in modern alcohol research
(Dietler, 2006; Heath, 1987). High total alcohol consumption, and/or drinking larger
quantities of alcohol on the same occasion have been especially linked to adverse
consequences (Rehm et al., 2003; Wechsler, Davenport, Dowdall, Moeykens, &
Castillo, 1994). The level of risk and harm associated with drinking is, however, not
solely dependent on consumption. Several individual characteristics (e.g., sex, age,
genetic predispositions) may influence the vulnerability of experiencing adverse
effects of alcohol (American Psychiatric Association, 2013; Nolen-Hoeksema, 2004;
Seitz & Becker, 2007; Sorocco & Ferrell, 2006), hence the definitions of problematic
alcohol use often involves a combination of consumption and the occurrence of

adverse effects.

Problematic episodic drinking is often called binge drinking or heavy episodic
drinking (Connor, Gray, & Kypri, 2010; Wechsler, Dowdall, Davenport, & Castillo,
1995). Cut-offs for binge drinking or heavy episodic drinking is usually based on

number of drinks (or alcohol units) consumed, but some cut-offs also includes a time
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aspect. The most widely used cut-off for binge drinking is drinking 5-6 alcohol units
or more on the same occasion (e.g. the same evening/night). A cut-off of 4 alcohol
units or more have been suggested for women (Connor et al., 2010; Wechsler et al.,
1995). Some have, however, argued that these cut-offs could be too low, and have
instead suggested a cut-off of 10 alcohol units or more (Jackson, 2008). Recently a
definition of binge drinking as drinking 5-6 units within a timeframe of two hours or
less, has been gaining popularity (Courtney & Polich, 2009). The prevalence of binge
drinking varies in different populations (e.g., different countries and different age-
groups), and is also dependent on how binge-drinking is defined (World Health
Organization, 2014). It has been estimated that globally 16.0% of current drinkers
consumes 6 units or more on a single occasion monthly or more often. This drinking
pattern is most common in Europe (22.9% of drinkers) and least common in the

Eastern Mediterranean region (1.6% of drinkers) (World Health Organization, 2014).

Research on problematic drinking patterns over time uses different terms, like
hazardous drinking, harmful drinking, alcohol abuse, alcohol dependency/addiction,
and frequent/repeated heavy/binge drinking. Although sometimes used
interchangeably these terms also have somewhat different meanings. Some
conceptualization of problematic long-term alcohol use are based on different
operationalisations of consumption (e.g. average units consumed, frequency of heavy
drinking), while others are based on the amount of alcohol-related damages/problems
or dependency symptoms the drinker is experiencing. Further some
conceptualizations of problematic long-term drinking are based on a combination of
consumption patterns and the level of negative alcohol effects experienced. Different
agents and governments have suggested different cut-offs for which consumption
levels that should be considered as risky or harmful. For instance, the Danish
government has asserted that a weekly consumption of 21 or more units for men (e.g.
approximately four bottles of wine), and a weekly consumption of 14 or more for
women (e.g. approximately three bottles of wine), involves a substantial risk for
alcohol-related harm (Sundhedsstyrelsen [Danish Health Authority], 2017). Drinking
patterns involving regular heavy episodic/binge drinking are often considered as

especially detrimental, although individuals who seldom engage in heavy drinking
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may be more at risk of injuries when they actually engage in heavy drinking
compared to individuals who often engage in such drinking more regularly (Courtney
& Polich, 2009; Rehm et al., 2003; Welsh, Knight, & Hadland, 2017). Other
conceptualisations of alcohol problems are rather based on consequences of use or
symptoms of addiction/dependency than consumption directly, though such problems
and symptoms are usually associated with high alcohol intake (American Psychiatric
Association, 2013). In the Diagnostic and Statistical Manual of Mental Disorders, 5"
edition (DSM-5) problematic alcohol use is termed alcohol use disorder, and
classified according to severity (i.e. mild, moderate, and severe) (American
Psychiatric Association, 2013). The manual lists 10 symptoms of alcohol use disorder
(e.g. drinking larger quantities or over a longer period than intended, continued
drinking despite the experience of social problems due to alcohol use, development of
alcohol tolerance) and a drinking pattern resulting in 2-3 of these symptoms are
considered as a mild alcohol use disorder, an drinking pattern involving 4-5
symptoms are considered as moderate alcohol use disorder, while an drinking pattern
resulting in 6 symptoms or more are classified as a severe alcohol use disorder. In
ICD-10 problematic alcohol use is termed either as harmful alcohol use or alcohol
dependence syndrome (World Health Organisation, 1992). According to ICD-10
harmful alcohol use is characterised by continued alcohol use despite the experience
of physical or mental damage due to alcohol consumption. Alcohol dependence
syndrome is by ICD-10 described as a state with physiological, behavioural and
cognitive characteristics, where alcohol gets a pivotal role in the user’s life and is
prioritized higher than other things (e.g. work, family) which were previously
considered as important to the user. To qualify for the ICD-10’s alcohol dependence
syndrome the user must demonstrate three of six symptoms (e.g. difficulties
controlling alcohol intake, tolerance development, physiological withdrawal
symptoms). In addition to descriptions of problematic alcohol use patterns, both
DSM-5 and ICD-10 involves diagnoses concerning acute intoxication, withdrawal,
and other states (e.g. psychosis) elicited by alcohol use (American Psychiatric
Association, 2013; World Health Organisation, 1992). The Alcohol Use Disorders
Identification Test (AUDIT) developed by the World Health Organization (1995) is
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probably the most frequently used screening instrument by researchers (Bohn, Babor,
& Kranzler, 1995). The instrument aims to measure both consumption factors, the
experience of alcohol-related problems, and the occurrence of dependency symptoms.
AUDIT-scores are classified according to the level of risk associated with the
individual’s alcohol use, and different patterns are termed low-risk, hazardous,
harmful, or dependent. The prevalence of problematic drinking is largely cultural,
age, and sex dependent, and also varies based on how problematic drinking is defined
and measured (American Psychiatric Association, 2013; World Health Organization,
2014). In USA the 12-month prevalence of DSM-5’s alcohol use disorder is
estimated to be 4.6% for adolescents aged 12-17 years, and 8.5% for adults (i.e. 18+
years) (American Psychiatric Association, 2013). Global estimates indicates that
1.8% of individuals aged 15 years or older have a drinking pattern that qualifies as
harmful according to ICD-10’s criteria, and 2.3% have a drinking pattern classified as
dependent, worldwide (World Health Organization, 2014). The extent of harmful
alcohol use and alcohol dependence is greatest in Europe (3.5% and 4.0%,

respectively) and lowest in the Middle East (0.1% and 0.2%, respectively).

1.1.3 Alcohol use among students

The student situation has several features that may enhance alcohol use: 1)
Students are often in a situation with less responsibility and obligations to workplace,
family etc., ii) The formation of new friendships is a developmental task, iii) Students
are often in the midst of forming new identities as adults, academics and future
professionals, and iiii) Student life is publicly associated with parties and high
alcohol use, a perception that is frequently enhanced by media portraits of college life
(e.g. in college movies) (Borsari et al., 2007; Osberg, Billingsley, Eggert, & Insana,
2012; Pittman & Richmond, 2008). In addition, students are commonly encouraged to
participated in a range of formal and informal rituals involving alcohol use (e.g.
“Freshers’ week”) (Myrtveit, Askeland, Knudsen, Knapstad, & Skogen, 2016).
Accordingly, enrolment into higher education has been associated with an increase in
alcohol consumption (Bingham et al., 2005; O'Malley & Johnston, 2002). Some

studies have suggested that students drink more than non-students at the same age
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(O'Malley & Johnston, 2002; Slutske et al., 2004), while other studies indicate that
students and non-students at the same age have comparable alcohol consumption but
that those individuals that chose higher education had lower alcohol consumption
before enrolment (Bingham et al., 2005). Hazardous drinking seems to be quite
common among college/university students, with prevalence ranging from 21.1-
82.0% across different student populations (Beenstock, Adams, & White, 2011;
Heather et al., 2011; Nedregard & Olsen, 2014; Pengpid, Peltzer, van der Heever, &
Skaal, 2013). Student drinking have been especially associated with frequent heavy
drinking or binge drinking (Slutske et al., 2004; Wechsler et al., 1995). Prevalence of
heavy/binge drinking among college/university students differs depending on how
heavy/binge drinking is defined, the specific student population, and the timeframe
included. A total of 48.8% of the students in a Norwegian study reported to consume
6 units or more on a single occasion monthly or more often (Erevik et al., 2017). In a
study among French students 13.8% reported to engage in binge drinking more than
twice a month. In that study the cut-offs for binge drinking were 4 units or more for
women and five units or more for men (Tavolacci et al., 2016). In a comparable study
among American college students it was estimated that approximately 40% of college
students drink 5 units or more on the same occasion within a timeframe of two weeks
(O'Malley & Johnston, 2002). The high alcohol use among students makes them an
interesting population for alcohol research. Students are also often considered as a
trendsetting group, as they are young, urban, and resourceful (Pedersen, 2015). The
influences students’ alcohol use may have on the rest of society’s alcohol habits also

make the student population especially apt for alcohol research.

1.2 User-generated alcohol content on social media

Social media is an arena where alcohol use seems to be expressed and
communicated about quite frequently (Egan & Moreno, 2011; Moreno et al., 2014).
Researchers are becoming increasingly interested in how such content may reflect or
influence the alcohol use of the individuals who shares or see it. The body of research

on the field of user-generated alcohol-related content is rapidly increasing, but a
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range of questions still remains largely unanswered. It has been established a clear
association between disclosure/exposure of alcohol-related content and elevated
alcohol use, but the causal relation between disclosure/exposure and alcohol use is
still not understood (Boyle et al., 2016; Geusens & Beullens, 2016b; Huang, Unger,
et al., 2014; Westgate et al., 2014). Further, little is known about determinants of
disclosure and exposure. Knowledge regarding determinants for alcohol
disclosure/exposure on social media could give an indication of which individuals
who may be particularly likely to share and view alcohol-related content, and hence
also potentially be influenced by it. The identification of determinants of disclosure
and exposure could also shed light on the causal relationship between alcohol use and
disclosure/exposure, as overlapping determinants could suggest that the relationship

may be explained by common factors.

1.2.1 Determinants of disclosure/exposure

Disclosure/exposure of user-generated alcohol-related content on social media
seems to be determined by the individual’s alcohol use (Geusens & Beullens, 2016b;
Huang, Soto, Fujimoto, & Valente, 2014). It is probably uncommon to share alcohol-
related content if one does not have some alcohol-related experiences. Likewise
exposure may also be predicted by alcohol use as individuals with similar alcohol
habits tend to befriend each other (Huang, Soto, et al., 2014). Both disclosure and
exposure to alcohol-related content involve, however, an element of deliberation
(Boyle et al., 2016; Geusens & Beullens, 2016b). Hence, disclosure and exposure
could be determined by a range of factors in addition to alcohol use. Disclosure and
exposure to user-generated alcohol-related content may be determined by similar
factors as alcohol use, i.e. rewarding effects associated with alcohol
disclosure/exposure, social factors, and alcohol-related cognitions. These
determinants are not separated from each other, but clearly intertwined. Very few
studies have directly investigated determinants of disclosure/exposure, but several
assumptions could be made on this issue based on the existing literature. Main

potential determinants of disclosure/exposure are illustrated in figure 1.
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Social media use may have some inherent rewarding and stimulating aspects,
as it provides instant and effortless access to entertainment and social interaction.
Social media may be used in part to relieve boredom, and may hence be determined
by an individual’s need for stimuli and proneness to boredom (Whiting & Williams,
2013). Individuals with more need for stimuli may use social media more
excessively. Increased involvement in social media may further result in more
disclosure and exposure of alcohol in this arena simply due to the increased time and
energy invested in social media (Beullens & Schepers, 2013; Egan & Moreno, 2011;
Moreno et al., 2014; Ridout, Campbell, & Ellis, 2012; Westgate & Holliday, 2016;
Westgate et al., 2014). Sharing and viewing alcohol content may in addition be extra
stimulating as such type of content could be viewed as risky. Disclosure and exposure
to alcohol could of these reasons be predicted by a need for stimulation and
excitement. In line with this claim, a recent study indicated that the most common
motivation for sharing alcohol content on social media was entertainment (Hendriks,
Gebhardt, & van den Putte, 2017). Further, disclosure and exposure of alcohol-related
content may also be driven by an interest in positive virtual feedback (e.g. likes).
User-generated alcohol-related content tends to generate likes and other types of
positive feedback (Beullens & Schepers, 2013). Such feedback may be instantly
gratifying, as one study suggested that viewing own and others’ alcohol content
receiving likes stimulates the brain’s reward structure nucleus accumbens (Sherman,

Greenfield, Hernandez, & Dapretto, 2017).

The level of disclosure and exposure to alcohol on social media may be
determined by different social factors. Norms for disclosing alcohol-related content
on social media and norms for alcohol use may influence whether the individual
choose to disclose such content themselves (Geusens & Beullens, 2016b; Stoddard,
Bauermeister, Gordon-Messer, Johns, & Zimmerman, 2012). This hypothesis has,
however, only been tested with perceived norms for alcohol use and alcohol-related
content on social media. The amount of exposure to alcohol content on social media
may also relate to social norms. First and foremost, the amount of exposure to user-

generated alcohol-related content is likely to be determined by the level of alcohol
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use and alcohol-related postings in the individual’s social network. In addition,
individuals differ as in how preoccupied they are with adjusting behaviour to social
norms (Asch, 1956; Bandura, 1965). Individuals with a stronger preoccupation of
conforming to social norms may be more attentive towards others’ social media
expressions in general, and hence be more likely to notice alcohol-related content as
well. This claim has, however, not been scientifically investigated. Further, disclosure
and exposure of alcohol content on social media might be driven by social bonding
motivations. Sharing party-pictures could for instance be a way of informing others
of ones whereabouts and experiences, and to reminisce and consolidate group
belonging with other party participants (Hebden, Lyons, Goodwin, & McCreanor,
2015; Hendriks et al., 2017; Niland, Lyons, Goodwin, & Hutton, 2014). Noticing and
liking others’ alcohol-related social media content could be a way of demonstrating
attentiveness and interest towards others, and may as such entail a strategy for
building and maintaining social relationships (Canary, Stafford, Hause, & Wallace,
1993). Whether individuals who are motivated to bond with others, actually share

and/or see more alcohol content on social media is unknown.

Different cognitive evaluations of alcohol use and alcohol content on social
media (e.g. prototypic evaluations and perceived descriptive norms) is likely to
determine the level of disclosure and exposure of alcohol content on social media.
Perceived norms for drinking and sharing alcohol-related content on social media is
likely to be important in determining own sharing of alcohol content on social media.
In line with this, alcohol-related disclosures have been found to be associated with
stronger perceived norms for sharing alcohol-related content on social media and
stronger perceived norms for alcohol use (Geusens & Beullens, 2016b; Stoddard et
al., 2012; Westgate et al., 2014). Further, perceived norms specific for alcohol-related
disclosure seem to be a stronger predictor for disclosure, compared to perceived
norms for alcohol use (Geusens & Beullens, 2016b). Disclosure of alcohol on social
media may also be related to more lenient alcohol-related cognitions in general.
Disclosure of alcohol-related content on social media has been suggested to be a
mean of expressing and forming alcohol identity (D’ Angelo, Kerr, & Moreno, 2014;
Ridout et al., 2012; Westgate & Holliday, 2016). Accordingly, individuals with more
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positive alcohol-related cognitions and stronger alcohol identities appear to be more
likely than others to disclose alcohol-related content on social media (Geusens &
Beullens, 2016a; Thompson & Romo, 2016; Westgate et al., 2014). Lenient alcohol-
related cognitions may predict alcohol disclosure on social media even more than
they predict actual consumption, as online settings offers a greater opportunity for
deliberate impression management. The amount of exposure to user-generated
alcohol content may also be determined by alcohol-related cognitions, as individuals
with elevated alcohol use seem to demonstrate an attentional bias toward alcohol
stimuli (Field, Mogg, Zetteler, & Bradley, 2004). Why this attentional bias occurs is
unknown, but it have been suggested that it might be explained by risky drinkers
seeking to confirm their alcohol-related cognitions (Boyle et al., 2016; Field et al.,

2004).

In addition to the broader determinants (i.e. alcohol use, immediate

gratification, social factors, and alcohol-related cognitions) that may predict alcohol
related disclosures and exposures on social media; disclosure/exposure may also be
predicted by several more specific individual characteristics (e.g. demographics and
personality traits). These characteristics may relate to the different broader
motivations, younger individuals may for instance be more preoccupied with social
bonding (Borsari et al., 2007; Fraley & Davis, 1997), which may also make them
more likely to disclose and be exposed to others’ alcohol-related content. In addition,
individuals tend to befriend individuals who are similar to themselves (e.g. age wise,
personality wise) (Selfhout et al., 2010; Subrahmanyam, Reich, Waechter, &
Espinoza, 2008). Hence, possessing certain characteristics associated with elevated
alcohol use (e.g. younger age), could increase the total amount of alcohol-related
content available on social media, even if the specific user do not display heightened
alcohol consumption. Very few studies have investigated characteristics associated
with sharing or seeing alcohol-related content on social media. Some studies have,
however, suggested that male sex, nonreligious identification, lowered
conscientiousness and agreeableness scores, and higher neuroticism scores are

associated with more disclosures of alcohol content on social media (Hendriks et al.,
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2017; Karl, Peluchette, & Schlaegel, 2010; Moreno et al., 2010; Peluchette & Karl,
2008). Women have on the other hand been found to report more exposure to alcohol

on social media, compared to men (Boyle et al., 2016).
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Figure 1 Potential determinants of alcohol disclosure/exposure on social media

1.2.2 Disclosure/exposure and alcohol use

The association between alcohol use and disclosure/exposure of alcohol on
social media may be explained by one of or a combination of three potential causal
pathways: 1) Third variables (e.g. social bonding motives, personality traits) may
explain both increased disclosure/exposure and increased alcohol use, ii) Heightened
alcohol use could cause more disclosure/exposure, or iii) Disclosure/exposure of

alcohol on social media could cause an increase in alcohol use (Groth et al., 2017,
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Moreno, Christakis, Egan, Brockman, & Becker, 2012; Westgate & Holliday, 2016).
The potential causal connections between disclosure/exposure and alcohol use are

illustrated in figure 2.

Alcohol use and alcohol-related disclosures and exposures on social media
seem to be motivated by similar drives (e.g. identity expression, boredom relief,
social bonding). The association between disclosure/exposure and alcohol use may
hence be explained by such common determinants (Westgate et al., 2014). Some of
the few demographic and personality characteristics that have been associated with
disclosure or exposure have also been associated with high alcohol use. Lower scores
on conscientiousness have for instance been positively associated with both
disclosure of alcohol-related content on social media and heightened alcohol use
(Karl et al., 2010; Malouff et al., 2007). Excessive social media use predicts both
heightened alcohol use and alcohol-related disclosure and exposure on social media
(Beullens & Schepers, 2013; Egan & Moreno, 2011; Moreno et al., 2014; Ridout et
al., 2012; Westgate & Holliday, 2016; Westgate et al., 2014). Lenient alcohol-related
cognitions could also be a common factor in the relationship between alcohol use and
disclosure/exposure, as lenient alcohol-related cognitions may predict both elevated
alcohol use, and disclosure and exposure of alcohol on social media (Geusens &
Beullens, 2016a; Perkins, 2007; Thompson & Romo, 2016; Westgate et al., 2014;
Wood et al., 1992). Previous studies investigating the relationship between
disclosure/exposure and alcohol use have controlled for some factors, like sex, age,
number of online-friends, and certain alcohol-related cognitions (e.g. perceived
norms for alcohol use, alcohol attitudes, and alcohol identity) (Boyle et al., 2016;
D’Angelo, Kerr, et al., 2014; Glassman, 2012; Huang, Soto, et al., 2014; Huang,
Unger, et al., 2014; Miller, Prichard, Hutchinson, & Wilson, 2014; Moreno et al.,
2012; Pegg, O'Donnell, Lala, & Barber, 2017; Ridout et al., 2012; Rodriguez, Litt,
Neighbors, & Lewis, 2016; Stoddard et al., 2012; Thompson & Romo, 2016;
Westgate et al., 2014). Two of the aforementioned studies suggested that among
women the association between exposure to alcohol on social media and alcohol use

may be explained by common alcohol-related cognitions (Boyle et al., 2016; Miller et
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al., 2014). In the majority of studies the association between disclosure/exposure to
prevailed even when potential common factors were controlled for. It should be noted
that no previous study has controlled for the combination of multiple potential
common explanatory factors of the association between disclosure/exposure and

alcohol use.

Several scholars have argued that the association between disclosure/exposure
and alcohol use, may be explained by high alcohol use leading to both increased
disclosure of and exposure to alcohol on social media (Boyle et al., 2016; D’ Angelo,
Kerr, et al., 2014; Huang, Soto, et al., 2014). Self-presentation on social media seems
to reflect actual alcohol behaviour to some extent, were individuals that drink more
share more alcohol content on social media (Geusens & Beullens, 2016b; Westgate &
Holliday, 2016; Westgate et al., 2014). Exposures to alcohol on social media may be
determined by the individual’s alcohol habits as well, as individuals with elevated
alcohol use, as previously noted, tend to have an attentional bias towards alcohol
stimuli and befriend individuals with similar alcohol habits online (Boyle et al., 2016;
Field et al., 2004; Huang, Soto, et al., 2014). Longitudinal studies may give the best
indication to whether the association between disclosure/exposure of alcohol on
social media and alcohol use is explained by disclosure/exposure reflecting alcohol
use. No longitudinal study has this far investigated if disclosure of alcohol-related
content on social media could predict later alcohol use, when baseline alcohol use is
controlled for. A few longitudinal studies have, however, investigated whether
exposure to alcohol on social media can predict later alcohol use, when controlling
for baseline alcohol use (Boyle et al., 2016; Huang, Soto, et al., 2014; Huang, Unger,
et al., 2014). The results from these studies are mixed with one study suggesting that
the association between exposure and later alcohol use could be explained by baseline
alcohol use (i.e. due to friendship selection processes) and two studies suggesting that
the association between exposure and later alcohol use could not simply be explained

by own alcohol use.

Disclosure or exposure as instigators of further alcohol use has received much

theoretical attention. Particularly have pathways through which exposure to alcohol-
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related content may influence further use, been theoretically discussed. Disclosure of
alcohol-related content on social media could potentially lead to subsequently
increased alcohol use through mechanisms of self-fulfilling prophecies or positive
reinforcement. Human seems to be motivated to perceive themselves, and be
perceived as a coherent self through different situations (Bem, 1972; D’ Angelo, Kerr,
et al., 2014). Accordingly, disclosing alcohol-related content may make the individual
more likely to continue to drink in offline settings as well in order to maintain
coherence (D’ Angelo, Kerr, et al., 2014). In addition, alcohol-related content tends to
receive positive virtual feedback; this feedback may enhance further drinking and
disclosing through operant reinforcing mechanisms (D’Angelo, Kerr, et al., 2014;
Groth et al., 2017; Skinner, 1953). Exposure to user-generated alcohol-related content
has been argued to influence alcohol use as well (Moreno et al., 2010). Exposure to
user-generated alcohol-related content on social media may strengthen perceived
norms for alcohol use and other alcohol-related cognitions (e.g. alcohol enhancement
beliefs) through social influence mechanisms (Boyle et al., 2016). Stronger/more
positive alcohol-related cognitions may further increase alcohol consumption, as
alcohol-related cognitions seem to be an important determinant of alcohol use (Carey,
1995; Perkins, 2007). Some of the potential effect exposure may have on alcohol-
related cognitions, and hence alcohol use, could also be independent of social
influence, as the mere exposure to a stimulus (e.g. alcohol) is believed to result in
more positive evaluations of the stimuli (Zajonc, 1968). One longitudinal study found
that alcohol disclosures on social media can predict later binge drinking, but this
study did not control for potential confounders (e.g. baseline alcohol use) that may
explain the relationship between disclosure and later alcohol use (D’ Angelo, Kerr, et
al., 2014). The study can therefore only give a limited indication of causality and
directionality. Three longitudinal studies have investigated the relationship between
exposure to user-generated alcohol content and later alcohol use. Two of these
indicated that exposure to user-generated content could lead to an increase in
subsequent alcohol use (Boyle et al., 2016; Huang, Unger, et al., 2014), while the
third study did not find such an effect (Huang, Soto, et al., 2014). Further, two

experimental studies supports the claim that alcohol-related exposure on social media
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could contribute to an increase in later alcohol use. The results from these studies
suggests that alcohol exposures on social media can skew the perceived norms for
alcohol use and result in more lenient alcohol-related cognitions (e.g. more positive
alcohol attitudes) in general (Fournier et al., 2013; Litt & Stock, 2011). Exposure to
alcohol on social media may thus lead to increased alcohol use, as more lenient
alcohol-related cognitions could result in increased alcohol consumption (Perkins,

2007; Wood et al., 1992).
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Figure 2 Potential causal relationships between alcohol use and
disclosure/exposure (different pathways are illustrated by different dash types)

The relationship between disclosure/exposure and alcohol use could be
influenced by the type of alcohol-related content shared or seen (Groth et al., 2017,
van Hoof, Bekkers, & van Vuuren, 2014; Westgate & Holliday, 2016). One could for
instance argue that content illuminating positive consequences of alcohol use (e.g.
social cohesion) may exert a greater influence on the viewers’ alcohol use, compared
to content illuminating unpleasant consequences of alcohol use (e.g. hangovers). The
claim that content referring to positive consequences of alcohol may exert a greater
influence over the viewers’ alcohol use is supported by social learning theory which
suggests that observing others conducting and being rewarded for a behaviour (e.g.

drinking rewarded by social cohesion) would increase the likelihood of imitation
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while viewing others being punished for a behaviour (e.g. drinking followed by
hangovers) would decrease the likelihood of imitation (Bandura, 1965). Only a few
studies have investigated how different types of alcohol-related content relate to
alcohol use. These studies have reported on the relationship between disclosure and
alcohol use, and have suggested that sharing content which indicates excessive
alcohol use is a stronger predictor of high alcohol use compared to content suggesting
more moderate consumption (Moreno et al., 2010; Moreno et al., 2012; van Hoof et

al., 2014).

1.2.3 Disclosure/exposure in the student-population

Alcohol seems, as previously described, to have a prominent role in
college/university students’ lives (O'Malley & Johnston, 2002; Slutske et al., 2004).
User-generated alcohol-related content have also been argued to be more conspicuous
among college/university students (D’ Angelo, Zhang, Eickhoff, & Moreno, 2014).
There are currently few estimates regarding the prevalence of alcohol disclosure and
exposure on social media among students. One study among North-American
students found that 75% of the students using both Facebook and Twitter displayed
alcohol-related content on one of these sites (Moreno, Arseniev-Koehler, Litt, &
Christakis, 2016). Another study found that North American undergraduate students
reported to view user-generated alcohol-related content between “less than once a
month” and “monthly”, on average (Westgate et al., 2014). Some studied have
suggested that students’ may increase their disclosure of alcohol-related content after
enrolment to higher education, which supports the claim that alcohol-related social
media content may have a special role in student culture (Moreno et al., 2014;
Pumper & Moreno, 2013). User-generated alcohol content on social media may be
more widespread among students for several reasons. For one, sharing and viewing
alcohol-related content could be a way of bonding with others and express identity
(D’Angelo, Kerr, et al., 2014; Hebden et al., 2015). Formatting identity and social
relationship is further important for students (Borsari et al., 2007; Pittman &
Richmond, 2008). In addition, young adults, like the typical students, may be more

likely to be heavy users of social media use in general (Statistisk sentralbyr
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[Statistics Norway], 2016). Students may hence disclose and be exposed to alcohol on
social media more frequently than other populations due to their increased
participation in social media (Boyle et al., 2016). In addition to possibly sharing and
viewing more alcohol-related content, students have also been argued to be more
likely to be influenced by such content. Some authors have argued that exposure to
alcohol-related content may exert a greater influence on students’ alcohol use as
students may be particularly attentive towards stimuli that could give them an
indication of the norms for alcohol use in their new college/university environments

(Moreno et al., 2014).

1.3 Limitations with previous research

The main research question in the field of user-generated alcohol-related
content on social media has been how such content relates to alcohol use.
Determinants of disclosure and exposure, and the effect of different type of alcohol-
related content on alcohol use, have received far less attention. The main body of
research on disclosure/exposure of user-generated alcohol content is further limited to
one particular social media site, namely Facebook, while alcohol disclosure and
exposure on other social media sites and apps have been far less studied (Boyle et al.,
2016). Further, much of the research on the specific content in alcohol-related posts
have been based on content analysis, which is a mode of measurement with several
strengths but which also precludes insight in social media users’ own perceptions of
alcohol-related content. The vast majority of studies investigating the relationship
between disclosure/exposure and alcohol use have employed cross-sectional designs,
which precludes conclusions regarding directionality and causality (Gupta, Pettigrew,
Lam, & Tait, 2016). Some longitudinal and experimental studies have, however, been
conducted (Boyle et al., 2016; D’ Angelo, Kerr, et al., 2014; Fournier et al., 2013;
Huang, Soto, et al., 2014; Huang, Unger, et al., 2014; Litt & Stock, 2011). The
greatest limitation with the previous longitudinal studies is that they have not
included the range of third variables that may determine both disclosure/exposure and

alcohol use. The two experimental studies which have investigated exposure to
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alcohol on social media’s effect on alcohol-related cognitions, also involves some
limitations. The most important limitation with the experimental studies seems to be
that the participants viewed the fictitious profiles of unknown individuals (Fournier et
al., 2013; Litt & Stock, 2011). The use of fictitious profiles is a limitation, as the
potential influence of alcohol exposure has been argued to be particularly related to
the fact that social media users can watch alcohol displays generated by known
friends and peers (Moreno et al., 2014). Another limitation with the experimental
studies is that alcohol-related cognitions were measured directly after the exposure to
the fictitious alcohol profiles and none of the studies measured following alcohol
consumption (Fournier et al., 2013; Litt & Stock, 2011). The experimental studies
can therefore not provide an indication of how exposure relates to alcohol use and

alcohol-related cognitions in a longer timeframe.
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2. MAIN AIMS

This thesis aims to investigate determinants of disclosure/exposure, through
the identification of demographic, personality, alcohol-related cognitions, alcohol
use, and social media use factors associated with sharing and seeing alcohol on social
media. A second aim is to investigate the relationship between disclosure/exposure of
different types of alcohol-related content and further alcohol use, and to investigate
potential explanations to this relationship. The research field was largely unexplored
when the current PhD-project was planned, and the field is still in its infancy. Hence,
the thesis represents a rather exploratory approach, rather than a theoretical

foundation.

2.1 Objectives in paper 1

Disclosure of alcohol-related content was the topic in paper 1. The paper had
three main aims: i) To investigate extent and frequency of disclosure, ii) To
investigate how the sender interprets the alcohol-related content (e.g. as a reflection
of high or low alcohol consumption, as a reflection of positive or negative aspects of
alcohol use), and iii) To identify factors (i.e. demographical and personality
characteristics, alcohol-related cognitions, social media use, and alcohol use)

associated with disclosure.

2.2 Objectives in paper 2

Exposure to alcohol-related content was the main subject in paper 2. Paper 2
had three main aims: i) To investigate extent and frequency of exposure, ii) To
investigate how the receivers interpret the alcohol-related content, and iii) To identify

characteristics associated with exposure to alcohol-related content.
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2.3 Objectives in paper 3

Paper 3 used longitudinal data to investigate the relationship between
disclosure/exposure and alcohol use. Paper 3 had two main aims: i) To investigate the
degree of which disclosure and exposure could predict later alcohol use, and ii) To
identify important covariates in the relationship between disclosure/exposure and
later alcohol use. A range of covariates were controlled for in the examination of
whether disclosure/exposure could predict later alcohol use. In paper 3 it was
assumed that if disclosure and/or exposure could predict later alcohol use, even if a
range of covariates were controlled for, this could indicate that disclosure/exposure
may cause later alcohol use. On the other hand, if the association between
disclosure/exposure and further alcohol use ceased to exist when certain covariates
were controlled for, this would suggest that these covariates may better explain the

relationship between disclosure/exposure and later alcohol use.
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3. METHODS

3.1 Procedure

The administrations at the four largest institutions for higher education in
Bergen, Norway, permitted us access to the e-mail addresses to all students registered
at these institutions (fall 2015). Consequently, these students were invited per e-mail
to participate in a web-based survey during fall 2015. The non-responding students
were sent up till two reminders per e-mail. A total of 28, 553 e-mails were sent out, of
which 11, 236 (39.4%) agreed to participate. The participants from the first survey
(T1) were invited to participate in a follow-up survey (T2) during fall 2016. This
survey was web-based as well, and the invitations were sent per e-mail. Non-
responders were sent up till three reminders. A total of 5, 217 (51.5%) agreed to
participate in the follow-up survey (1, 100 e-mails was not delivered). A large
proportion of the participants from T1 may not have received the invitation to
participate in the follow-up, as they were contacted by their student e-mail account
and approximately 40.0% of students in Bergen end their education yearly. The
response rate among the students that actually received an invitation is therefore
likely to be significantly higher than 51.5% for the follow-up survey. Prizes for
participation were included in both surveys to increase response rate. For each of the
surveys the participants could win two iPhone 6s/7 and 500 gift cards with a value of
500 NOK (approximately 50 GBP). Participants were also given automatically

generated feedback on their alcohol consumption and personality traits.

3.2 Sample

The sample in paper 1 and 2 was identical, and consisted of the 11, 236
students that participated in the first survey. The n was lower in some of the analyses
due to non-response on some of the variables included. The sample in paper 1 and 2
consisted of 63.3% women, 92.4% were born in Norway, and the sample’s mean age

was 24.9 years (SD = 6.5 years). The sample had a mean AUDIT-score of 8.2 (SD =
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4.9). The sample in paper 3 consisted of the 5, 217 individuals that participated in
both the first and the follow-up survey. The n varied somewhat in this paper as well
due to non-response on some of the variables included in the analyses. The sample
from paper 3 consisted of 64.8% women, 92.7% who were born in Norway, and the
sample’s mean age was 24.8 years at T1 (SD = 6.3 years). The sample in paper 3 had
a mean reduction in AUDIT-from time 1 to time 2, of 0.6 points (SD = 3.0). A drop-
out analysis, comparing participants from both surveys to participants that only
participated in the first survey, was conducted in paper 3. The drop-out analysis

yielded few, and only very small, significant differences between the two samples.

3.3 Measures

All the items included in the survey were in Norwegian. A pilot survey was
conducted where approximately ten persons tested the item’s clarity and relevance

before the data collection was conducted.

Demographics were measured by the following questions at T1: “Year of
birth?” (response range: 1940-2000), “Biological sex?” (woman; man), “Where were
you born?” (Norway; Nordic country, outside of Norway; European country, outside
of the Nordic countries; Asia, Africa, Central- or South-America; North-America,
Oceania; [ don’t know), “Which religious belief are you currently affiliated with?”
(Buddhism; Hinduism; Islam; Jewism; Catholic Christianity; Orthodox Christianity;
Protestant Christianity; Other religion; I do not identity myself with any religious
belief). In both surveys the participants received questions regarding relationship and
parental status: “Relationship status?” (single; I have a steady boy/girlfriend, but I
live alone; cohabitant; married/registered partnership; other), and “Do you have
children?” (no; yes). In addition, the participants in the follow-up survey were asked:
“Have you changed educational institution the last year?” (yes; no; I’'m no longer a
student). Several of the demographic questions were gathered from Nedregard and

Olsen (2014), the validity and reliability of these items have not been investigated.
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The Five-Factor Model’s personality traits (i.e. extroversion, agreeableness,
conscientiousness, neuroticism, and openness) were measured at T1 with the Mini-
International Personality Item Pool (Mini-IPIP) (Donnellan et al., 2006). This scale
has been found to be effective, valid and reliable for personality assessments
(Donnellan et al., 2006). The Mini-IPIP consists of 20 items (i.e. 4 items for each
trait), where the responders are asked to rate the degree of which statements regarding
typical behaviour applies to their behaviour. Response alternatives range from “very
wrong” to “very right”. Examples of items in the Mini-IPIP includes: “I talk to
several people when I attend parties etc.”, “l am emphatic to other people’s feelings”,
“I get my chores done rapidly”, “I often experience mood swings”, and “I have a
vivid imagination”. Total scores range between 5 and 20 for each trait. The internal
reliability of the measurements in the current study was acceptable. The items
measuring extroversion had a Cronbach’s alpha of .83, the Cronbach’s alpha for the
items measuring agreeableness was .77, the Cronbach’s alpha for the items measuring
conscientiousness was .69, the Cronbach’s alpha for the items measuring neuroticism
was .75, and the items measuring openness had a Cronbach’s alpha of .74. A
Cronbach’s alpha of .70 or higher is often considered as acceptable, but there is not a
clear consensus regarding which cut-offs represents acceptable Cronbach’s alphas as
this will depend on several factors (e.g. number of items included) (Bernardi, 1994;
Cicchetti, 1994; DeVellis, 2012; Tavakol & Dennick, 2011). The trait self-monitoring
(i.e. the degree to which a person manages his or her self-presentation according to
situational cues) was measured with the revised Self-monitoring scale (Lennox &
Wolfe, 1984; Snyder, 1974). The scale is found to be a reliable and valid measure of
self-monitoring (O'Cass, 2000). The revised Self-monitoring scale consists of 13
items, where the respondents are asked to judge whether different statements
describes their typical behaviour. Response alternatives range from “certainly always
false” to “certainly always true”. “I am often able to read other people’s true feelings
in their eyes” and “I have the ability to manage other’s impression of me according to
how I want to be perceived” are examples of statements included in the revised Self-
monitoring scale. Total scores scale range between 0 and 65. The internal reliability

of this scale was acceptable, with a Cronbach’s alpha of .82.
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Alcohol use was assessed at T1 and T2 with the Alcohol Use Disorders
Identification Test (AUDIT) (Babor, Higgins-Biddle, Saunders, & Monteiro, 2001;
Bohn et al., 1995). AUDIT is a widely used, reliable and valid scale measuring
different aspects of alcohol use (i.e. alcohol consumption, alcohol-related problems,
and dependency symptoms) (Reinert & Allen, 2007). The respondents are asked to
assess their own alcohol use the past year and indicate how often they consume
alcohol, how many alcohol units they drink on a typical drinking occasion, how often
they drink more than six alcohol units, and how often they experience different
adverse consequences related to their alcohol use (e.g. problems controlling
consumption, feelings of guilt). Total scores range between 0 and 40, where a score
on or above 8, 16, or 20 has been suggested to indicate hazardous, harmful or
dependent alcohol use, respectively (Babor et al., 2001). The Cronbach’s alpha for
AUDIT was .78 (T1). The Cronbach’s alpha for AUDIT at T2 was .79. The
measurement of alcohol use at T1 correlated strongly with the alcohol use

measurements at T2, with a Pearson correlation of .80.

Alcohol-related cognitions (i.e. prototypic evaluations of the typical high-
intake drinker and the typical sharer of alcohol-related content on social media, and
descriptive norms for alcohol use among co-students and online-friends) were
measured at T1. Prototypic evaluations was measured with the following questions:
“What is your overall impression of the typical student that”: a) “drinks 6 alcohol
units or more on a regular drinking night?”, and b) “posts alcohol-related content on
SNSs (e.g. party pictures)?” Response alternatives ranged from one (extremely
negative) to ten (extremely positive) (Gibbons & Gerrard, 1995; Todd & Mullan,
2011). This mode of prototypic evaluation assessment is widely used, and the
measurement has been found to predict a range of behaviours, but the psychometric
properties of the items are not thoroughly investigated (Gerrard et al., 2008; Gibbons
& Gerrard, 1995). Descriptive norms were measured by the following questions:
“Think about the five students you know best. How many of them do you think
drink”: a) “alcohol a couple of times a week?”, b) “10 alcohol units or more on a

typical drinking occasion?”, and ¢) ”’6 alcohol units or more (on the same occasion) a
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couple of times a week?” (response range: 0-5 students). For the assessment of
descriptive norms for alcohol use among online-friends the respondents were asked to
think about the five individuals of whom they see most social media content from.
The questions regarding descriptive norms were based on items used in two surveys
conducted by Miller et al. (2014) and Tickle, Hull, Sargent, Dalton, and Heatherton
(20006), and is similar to the first three questions of AUDIT (although AUDIT ask
about the respondent’s own alcohol use). The answers to the three questions
regarding descriptive norms for alcohol use among co-students and among online-
friends were summarized. Total scores on descriptive norms for alcohol use among
co-students and online-friends thus ranged between 0 and 15, respectively. The
psychometric properties of the descriptive norm scales have not been scientifically
tested. In the current study the Cronbach’s alpha for descriptive norms for alcohol use
among co-students was .69 and the Cronbach’s alpha for descriptive norms for

alcohol use among online-friends was .72.

Social media use was measured at T1 by the items: “Do you have an account
on an SNS?” (yes; no), “How long have you had an account on an SNS?” (less than 6
months; 6 months-1 year; 1-2 years; 2-3 years; over 3 years), “How often do you log
on to SNSs?” (seldom/never; less than 1 time a week; 1 time a week; 2-3 times a
week; 4-6 times a week; 1-2 times a day; over 3 times a day), “About how many
friends or followers do you have on the SNS you use the most?”, and “Which SNSs
do you use (you can select several sites)?” (Facebook; Twitter; Instagram; Myspace;
Tinder; Snapchat; Jodel; Kik; None; Others) (Karl et al., 2010). The validity and

reliability of the social media use items have not been tested.

Disclosure and exposure of alcohol on social media was assessed at T1. The
participants were first asked: “Have you ever posted something on SNSs that were
related to alcohol?” (yes; no). The participants that answered “yes” received several
subsequent questions regarding alcohol-related disclosure. “How often do you post
content (text or images) on SNS that”: a) “Are related to alcohol?”, b) “Implies that
you drink a few units for relaxation and/or taste?”, ¢) “Implies that you drink several

units on a social gathering?”, d) “Implies that you drink on weekdays?”, e) “Implies
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that you drink alone (e.g., before going to a party)?”, f) “Refers to positive
consequences of using alcohol (e.g., increased pleasure, social cohesion,
relaxation)?”, and g) “Refers to negative consequences of using alcohol (e.g.,
hangovers, loss of control, hangover anxiety)?”” (Response alternatives: Never; ['ve
done it before, but not lately; less than once a month; every month; a couple times a
month; every week; a couple times a week; daily or almost daily). Exposure to user-
generated alcohol-related content was measured by similar questions as disclosure,
but for these questions the respondents were asked to assess how often they saw
different types of alcohol-related content on social media. The respondents were
instructed to think of alcohol content which was visible for more than two persons
before answering the questions regarding disclosure and exposure. When answering
the questions regarding exposure, the respondents were asked to only think of social
media content sent on the sites/apps of known others (i.e. not marketing etc.). The
questions regarding disclosure and exposure were developed for this survey,
specifically, and their psychometric properties were not tested beyond checking for

face validity in the pilot trial.

3.4 Statistical analyses

The data analyses were conducted in IBM SPSS Statistics for Windows,
Version 23 (IBM Corp., Armonk, NY), and Mplus, Version 7.4 (Muthén & Munthén,
1998-2001). Missing data on independent variables were deleted list wise. The
nominal variables used in the analyses were dichotomized before the analyses. The
disclosure and exposure variables were ordinal, and these were also dichotomised to

make the results easier to comprehend and communicate.

3.4.1 Paper 1

The frequency of which the respondents reported to disclose different types of
alcohol-related content on social media was calculated. Further, two binary logistic
regression models were conducted. The dependent variables in these regression

models was sharing alcohol-related content referring to positive aspects of alcohol
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monthly or more often and sharing alcohol-related content referring to negative
aspects of alcohol monthly or more often. The reference categories for the dependent
variables were sharing positive/negative alcohol content more rarely than once a
month. The independent variables were demographic characteristics (i.e. sex, place of
birth, religious identification, relationship status, age, and parental status), personality
traits (i.e. extroversion, agreeableness, conscientiousness, neuroticism, openness, and
self-monitoring), alcohol use (i.e. AUDIT-score), alcohol-related cognitions (i.e.
prototypic apprehension of the typical drinker and of the typical sharer of alcohol
content on social media, and descriptive norms for alcohol use among co-students
and online-friends), and general and alcohol-related social media use (i.e. number of
online-friends and reported frequency of exposure to content referring to positive and
negative aspects of alcohol). The nominal variables were dichotomised into: Woman
vs. man, born in Norway vs. born outside of Norway, religious vs. nonreligious, in a
relationship vs. single, and have children vs. do not have children. The continuous
variables were computed into z-scores before the regression models. The relationship
between the dependent and the independent variables were reported as odds ratios
(OR). OR is considered as an effect size, but different authors suggest different
definitions of what constitutes a small, moderate, and large effect. In addition, the
interpretations will vary based on the rate of the outcome of interest (Chen, Cohen, &
Chen, 2010; Durlak, 2009; J. A. Rosenthal, 1996). J. A. Rosenthal (1996) suggests
that ORs of 1.5, 2.5, 4.0, and 10.0 could be considered as representing small,

moderate, large, and very large effect sizes, respectively.

The basic assumptions of logistic regression models were tested before we
conducted the analyses in paper one. Pallant (2013) suggests that a tolerance value of
less than .1 would indicate a multicollinearity issue in logistic regression models.
None of the independent variables had such a tolerance value. Pallant (2013) further
suggests that residuals with a z-score above 2.5 would suggest that these cases are
outliers. According to Pallant (2013)’s guidelines 263 cases could be considered as
outliers in the regression model where disclosure of alcohol-related content reflecting
positive aspects of alcohol use was the dependent variable and 140 cases could be

considered as outliers in the regression model where disclosure of alcohol-related
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content reflecting negative aspects of alcohol use was the dependent variable. These
outliers were included in the analyses, but they are unlikely to have affected the

results of the analyses given the large dataset.

3.4.2 Paper 2

The frequency of which the respondents reported to see different types of user-
generated alcohol content on social media was calculated. Further, we conducted two
binary logistic regression analyses. The dependent variables for these regression
models was seeing user-generated content referring to positive aspects of alcohol
monthly or more often and seeing content referring to negative aspects of alcohol
monthly or more often. The reference categories for the dependent variables were
seeing positive/negative alcohol content more rarely than once a month. The
independent variables were for the most part identical to the independent variables
used in paper one. Disclosure of content reflecting positive and negative aspects of
alcohol use was, however, independent variables in the regression analyses in paper
two, as opposed to dependent variables in paper one. Frequency of logins to social
media was included as an independent variable in paper two (this variable was not
included in paper one). The associations between the independent and dependent

variables were reported as ORs.

The correlations between the independent variables did not suggest
multicollinearity according to Pallant (2013)’s guidelines for assessing
multicollinearity when conducting logistic regression analyses. There were 285
outliers in the regression model with exposure to content reflecting positive aspects of
alcohol and 42 outliers in the regression model with exposure to content reflecting
negative aspects of alcohol. These outliers were included in the analyses, but they are

unlikely to have affected the results of the analyses given the size of the dataset.

3.4.3 Paper 3

The sample in paper three consisted of the respondents that had participated in

both waves of the survey. To clearly visualize how strongly disclosure and exposure
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indicate coexisting and subsequent alcohol use the participant who reported frequent
(i.e. monthly or more often) disclosure/exposure was compared to the participants
who reported less frequent disclosure/exposure with independent t-tests and chi-
square tests. Participants that reported frequent disclosure of content referring to
positive aspects of alcohol was compared to the participants who did not report this
and participants that reported frequent disclosure of content referring to negative
aspects was compared to the participants who did not report this. The same was done
for the frequent vs. less frequent exposure groups. The groups were compared on
AUDIT-scores at T1 and T2, and the proportion in each group that engaged in risky
drinking (i.e. AUDIT=>8) at T1 and T2 was compared. Cohen’s d and phi coefficients
were used as an indication of the effect size of the significant (p < .05) group
differences. Cohen’s ds of .20, .50, and .80 are often considered to suggest small,
moderate, and large effect sizes, respectively (Cohen, 1988). How phi coefficients
should be interpreted is not obvious, as the index is clearly affected by the
distribution of the variables and the maximum possible phi value would differ
accordingly (Breaugh, 2003). In paper 3 we considered phi coefficients of .10, .30,
and .50 to represent small, moderate, and large effect sizes, respectively (Cohen,
1988). Finally, we conducted several multiple linear regression models. AUDIT-
scores at T2 and difference in AUDIT-score between T1 and T2 comprised the
dependent variables. The four independent variables of interest were frequent
disclosure and frequent exposure of content reflecting positive and negative aspects
of alcohol use. Demographics (i.e. age, sex, place of birth, religious identification,
relationship status, student status, and parental status), personality (i.e. extroversion,
agreeableness, conscientiousness, neuroticism, intellect/imagination, and self-
monitoring), social media use (i.e. frequency of logins to social media, number of
online-friends, and having a Snapchat account), alcohol use at T1 (i.e. AUDIT-score),
and alcohol-related cognitions (i.e. prototypic apprehension of the typical heavy
drinker and of the typical sharer of alcohol-related content, and descriptive norms for
alcohol use among co-students and online-friends) were controlled for in some of the
regression models. All the independent variables were measures at T1, except for

relationship and parental status (T1 and T2), and student status (T2). Different blocks
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of independent variables were controlled for one block at a time. The first regression
models were crude, where only alcohol disclosure and exposure variables were
included as independent variables. Demographic and personality variables were
entered in the second regression models. Social media use and the other
disclosure/exposure variables were controlled for in the third regression model.
Alcohol use at T1 was included in the fourth regression models, while alcohol-related
cognitions were controlled for in the fifth regression models. Finally, a regression
model including all variables was analysed. The relationship between the independent
variables and the dependent variables were reported as standardised betas to give an
indication of effect size. According to Cohen (1988) completely standardised betas of

.10, .30., and .50 represents small, moderate, and large effect sizes respectively.

Assumptions for conducting linear regression analyses were tested before the
regression analyses. The analyses did not violate the assumptions regarding
collinearity, outliers, normality, linearity, homoscedasticity, or independence of

residuals to such a degree that it would affect the results of the regression models.

3.5 Ethics

The study was conducted according to the principles expressed in the
Declaration of Helsinki. The project was approved by the Regional Committee for
Medical and Health Research Ethics, Western Norway (no. 2015/1154). In the
beginning of each survey the participants were met with an informed content page,
were they could choose whether or not they agreed to participation. The informed
content page included information regarding the purpose and methods of the project,
advantages and potential disadvantages related to participation, routines for data
storage, their right to abstain from participation, and the researcher’s contact
information. To ensure anonymity all identifiable data (i.e. e-mail addresses, social
security number, and student identification numbers) were stored separately and
locked down in steel cabinets. Participants were also provided with the contact
information of the researchers (all clinical psychologist) and mental health services

by the end of the surveys, and they were encouraged to contact some of these agents
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if they experienced any concerns regarding their use of alcohol or drugs, or their

mental health.
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4. RESULTS

All the below mentioned associations were statistical significant at p <.05.

4.1 Paper 1

A total of 71.0% (95% CI = [70.1%, 71.9%]) of the participants reported
having posted something related to alcohol on social media, but few reported to do so
monthly or more often. The participants reported to share alcohol-related content with
positive connotations (i.e. relaxation, social gatherings, and content highlighting
positive aspects of alcohol) more frequently than content referring to negative aspects

or alcohol or content which implied solo-drinking.

Several factors were associated with frequent (i.e. monthly or more often)
disclosure of content referring to positive or negative aspects of alcohol. Women and
participants with lower openness scores were more likely to report frequent
disclosure of content referring to positive aspects of alcohol use. Higher scores on
neuroticism was associated with an increased likelihood of reporting frequent
disclosure of content referring to negative aspects of alcohol use. Single, young, and
extroverted individuals had further an increased likelihood of reporting frequent
disclosure of content referring to positive as well as content referring to negative
aspects of alcohol use. The number of online-friends was negatively associated with
frequent disclosure of content referring to positive aspects of alcohol. The perceived
level of exposure to alcohol-related content was positively associated to own
disclosures of alcohol content. This relationship was content specific, where
participants who reported frequent exposure to content referring to positive aspects of
alcohol were more likely to report frequent disclosure of similar content, and vice
versa for content referring to negative aspects. Alcohol-related cognitions were also
related to disclosure. Perceived norms for alcohol use among co-students was
positively associated with frequent disclosure of content referring to positive aspects
of alcohol. Favourable prototype evaluations of the typical sharer of alcohol content

were positively associated with disclosure of content referring to both positive and
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negative aspects of alcohol. Finally, elevated alcohol use was associated with an
increased likelihood of reporting disclosure of content referring to both positive and
negative aspects of alcohol. All of the associations between the different factors and
disclosure had small or very small effect sizes according to J. A. Rosenthal (1996)’s
suggestions for ORs interpretation, with the exception of the association between
perceived frequency of exposure to content referring to negative aspects of alcohol
and frequent disclosure of similar content which had a moderate effect size. The
results suggested that the included independent variables could explain about 33.8%
(Nagelkerke R?) of the variance in disclosure of content referring to positive aspects
of alcohol. The independent variables could further explain 33.2% (Nagelkerke R”) of
the variance in disclosures of content referring to negative aspects of alcohol.
Nagelkerke R? is often the preferred index for explained variance estimates (Bewick,

Cheek, & Ball, 2005).

4.2 Paper 2

A total of 96.7% (95% CI =[96.3%, 97.0%]) of the participants reported to
have seen user-generated alcohol content on social media. Frequent (i.e. monthly or
more often) exposure to some type of alcohol content was reported by the majority.
The alcohol-related content the participants viewed were interpreted in a similar
fashion as the alcohol content they themselves shared on social media, i.e. reports of
frequent exposure to alcohol content with positive connotations were more common

than reports of frequent exposure to alcohol content with negative connotations.

Several demographic and personality characteristics were associated with
reports of frequent exposure. The younger and Norwegian born participants were
more likely to report frequent exposure to content depicting positive and negative
aspects of alcohol, compared to older participants and participants born outside of
Norway. Nonreligious participants were more likely to report frequent exposure to
content depicting positive aspects of alcohol, and less likely to report frequent
exposure to content depicting negative aspects. Extroversion was negatively

associated with frequent exposure of content depicting positive aspects, while
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agreeableness scores were positively associated with frequent exposure of content
depicting positive aspects. Elevated self-monitoring scores were associated with an
increased likelihood of reporting frequent exposure to content reflecting both positive
and negative aspects of alcohol. Frequent exposure was also related to some of the
social media variables included. The participants who reported frequent exposure had
more online-friends, logged in to social media more frequently, and were more likely
to report disclosure of alcohol-related content on social media. Of the alcohol-related
cognitions included, frequent exposure was associated with stronger perceived norms
for alcohol use among online-friends and the prototypic assessment of the typical
sharer of alcohol content on social media. The favourability of the prototypic
evaluation of the typical sharer was positively associated with exposure to content
reflecting positive aspects of alcohol and negatively associated with frequent
exposure to content reflecting negative aspects of alcohol. Elevated alcohol use was
positively associated with reports of frequent exposure to content referring to both
positive and negative aspects of alcohol. The associations had mainly small or very
small effect sizes, but the association between disclosure of content reflecting
positive aspects of alcohol and exposure to similar content had a moderate effect size
(J. A. Rosenthal, 1996). The included independent variables could explain about
23.6% (Nagelkerke Rz) of the variance in frequent vs. infrequent exposure to content
depicting positive aspects of alcohol variable, and 16.0% (Nagelkerke R”) of the
variance in frequent vs. infrequent exposure to content depicting negative aspects of

alcohol variable.

4.3 Paper 3

The participants who reported to see and share alcohol-related content
frequently had higher alcohol consumption at T1 and T2 compared to the participants
who reported less frequent alcohol disclosure and exposure. Between 81.8-93.1% of
the participants who reported frequent disclosure of content depicting positive or
negative aspects of alcohol had an alcohol consumption which is considered as

risky/hazardous (AUDIT=>8) at T1 and T2. The participants who reported frequent
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disclosure of content referring to negative aspects of alcohol, or frequent exposure of
content referring to positive or negative aspects of alcohol had a significant reduction
in alcohol use from T1 and T2, compared to the respective less frequent

disclosure/exposure groups.

The results from the regression models suggested that controlling for each of
the different blocks of covariates (i.e. demographic and personality characteristics,
social media use and disclosure/exposure, alcohol use, and alcohol-related
cognitions) weakened the relationship between disclosure/exposure at T1 and alcohol
use at T2. Controlling for baseline alcohol use resulted in the greatest weakening of
the association between disclosure/exposure and alcohol use at T2. The association
between disclosure of content depicting positive aspects of alcohol and alcohol use at
T2 was the only one which remained significant when all included covariates were
controlled for, although the effect size was very small. When all covariates were
controlled for, the participants who frequently disclosed content referring to positive
aspects of alcohol use had a small increase in alcohol use at T2 (i.e. 0.64 AUDIT-

points), compared to the participants who reported to do this less frequently.
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5. DISCUSSION

In summary this thesis’ results suggest that Norwegian students share alcohol-
related content on their social media quite infrequently, while exposure to such
content is far more common. Both the senders and the viewers of alcohol content on
social media commonly interpret alcohol social media content to reflect positive
aspects of alcohol use or the setting where alcohol is enjoyed. Disclosure/exposure of
alcohol is more common among individuals with certain characteristics (e.g.
demographical characteristics, personality traits, and social media habits). Frequent
disclosure and frequent exposure of alcohol-related content on social media can
indicate alcohol use. The current results indicate that the relationship between alcohol
disclosure/exposure on social media and alcohol use may primarily be explained by
high alcohol use resulting in more alcohol disclosure and exposure. The current
results suggest, however, that disclosure in particular, may have a small causal

influence on further alcohol use.

Most of the observed associations had small or very small effect sizes, but it
could be argued that even small effect sizes could be meaningful when the outcome
variable is important (theoretically or practically) (Breaugh, 2003; Prentice & Miller,
1992) and when the effect apply to large proportions of the population. Alcohol use
can greatly affect both the individual and society (Corrao et al., 2004; Hingson et al.,
2002; Rehm et al., 2009; Rehm et al., 2003). Given the impact of alcohol, the
identification of determinants of alcohol use (e.g. disclosure/exposure) could thus be
of theoretical and practical importance, even if the effect sizes of these determinants
are small. Likewise, identifying potential determinants of disclosure/exposure could
also be important, even if the associations are small, as knowledge regarding
motivations for disclosure/exposure could shed a light on the relationship between
disclosure/exposure and alcohol use. In addition, it should be taken into consideration
that the interpretation of ORs (i.e. reported in paper 1 and 2) as an effect size is not
clear-cut. In this regard it should be noted that common outcomes (e.g. exposure to
alcohol in paper 2) tend to result in smaller ORs (Chen et al., 2010; Nemes, Jonasson,

Genell, & Steineck, 2009).
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5.1 Determinants of disclosure/exposure

A range of factors were associated with frequent disclosure and frequent
exposure to alcohol on social media. The characteristics that were associated with
frequent disclosure/exposure were: i) Certain demographic and personality
characteristics, ii) Increased social media investment, iii) Lenient alcohol-related
cognitions, and iv) High alcohol use. The figures and the hypotheses presented in the
introduction are largely supported, but the current results suggest that disclosure and
exposure may be explained by somewhat different determinants. Both disclosure and
exposure were related to elevated alcohol use and lenient alcohol-related cognitions,
but disclosure of alcohol may in some instances be negatively associated with
excessive social media use, while the opposite seems to be true for exposure.
Disclosure of alcohol content seemed to be more common among individuals sharing
demographic and personality characteristics which are associated with elevated
alcohol use and certain self-presentation motives, such as being single and
extroverted. Exposure to alcohol on social media was on the other hand was more
consistently associated with traits which have been linked to an increased interest and
awareness of other people’s behaviour, such as higher agreeableness and self-

monitoring scores.

5.1.1 Demographic and personality characteristics

A range of demographic and personality characteristics were associated with an
increased likelihood of reporting frequent disclosure or frequent exposure of user-
generated alcohol content on social media. Demographical and personality
characteristics are often viewed as relatively stable traits (McCrae & John, 1992),
hence it is reasonable to assume that these characteristics were present before the
disclosure/exposure of alcohol related content on social media took place. Frequent
disclosure and frequent exposure were associated with different demographical and
personality characteristics, in fact the two groups had only one such characteristic in
common (i.e. younger age). The different demographical and personality profile of

the frequent disclosure versus frequent exposure groups suggest that disclosure and
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exposure may be motivated by somewhat different factors. A wide range of
explanations could be made as to why each demographic or personality characteristic
were associated with disclosure or exposure. Possible common explanations are

emphasised in the following sections.

Several demographic and personality characteristics were associated with
frequent disclosure of alcohol content referring either to positive or negative aspects
of alcohol. Women and participants with lower openness scores were more likely to
report frequent disclosure of content referring to positive aspects of alcohol. Higher
neuroticism scores was associated with an increased likelihood of reporting frequent
disclosure of content referring to negative aspects of alcohol. And younger, single,
and extroverted participants were more likely to report frequent disclosure of both
types of content. Alcohol is often associated with sociability, which is a highly valued
trait in western nations (Feiler & Kleinbaum, 2015; Fromme, Stroot, & Kaplan,
1993). Extroverted individuals may disclose more alcohol-related content on social
media as a mean of expressing their social nature, while singles may be more
motivated to display alcohol use to symbolise sociability and popularity to potential
mates. Younger individuals with lower openness scores were also more likely to
report frequent disclosure of alcohol-related content on social media. Younger age
and lower openness scores are both factors which may be associated with an
increased susceptibility to norm adherence (Gardner & Steinberg, 2005; McCrae &
John, 1992). The level of exposure to alcohol reported in the current sample was
substantial, and younger individuals with lowered openness scores may hence be
more likely to disclose alcohol-related content as a way of adjusting to the social
norm. Women and individuals with higher neuroticism scores may, on the other hand,
be more preoccupied with online social bonding, compared to men and individuals
with lower neuroticism scores (Barker, 2009; Hughes, Rowe, Batey, & Lee, 2012;
Muscanell & Guadagno, 2012). Their increased orientation towards social bonding on
social media may explain why they report more disclosure of alcohol on social media,
as sharing alcohol-related content could be a way of bonding with others and gain

social support (Hebden et al., 2015; Niland et al., 2014). In addition both women and
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individuals with high extroversion and neuroticism scores tend to use social media
more excessively than men and people with lower scores on extroversion and
neuroticism (Andreassen et al., 2016; Correa, Hinsley, & De Zuniga, 2010; Dhir,
Pallesen, Torsheim, & Andreassen, 2016). The increased social media use associated
with people possessing these characteristics may also explain their increased
likelihood of reporting frequent disclosure of alcohol content. It should further be
noted that all the demographical and personality characteristics which were
associated with increased disclosure of alcohol-related content, have also been
associated with elevated alcohol use (except female sex) (Erevik et al., 2017; Malouff
et al., 2007). Individuals tend to befriend others with similar demographic and
personality characteristics (Selthout et al., 2010; Subrahmanyam et al., 2008).
Alcohol use may hence be more common and accepted in the frequent disclosures’
social network, which may make posting alcohol content more accepted as well, and
hence explain the association between these characteristics and frequent alcohol
disclosure on social media. Belonging to social networks with high alcohol use may
also involve participation in many parties and other settings were alcohol is enjoyed,
which would result in more alcohol experiences to post. In summary increased
disclosure may be related to a motive of displaying oneself as social and popular,
norm adherence, social bonding intentions, and belongingness to

demographic/personality groups were high alcohol use is common.

Frequent exposure was also related to a variety of demographical and
personality characteristics, although these characteristics were not the same as the
ones related to frequent disclosure. Participants who were nonreligious, scored lower
on extroversion, and higher on agreeableness were more likely to report frequent
exposure to content reflecting positive aspects of alcohol. Religious individuals were
more likely to report frequent exposure of content referring to negative aspects of
alcohol. Finally, participants who were born in Norway, younger, and had higher self-
monitoring scores were more likely to report frequent exposure of content referring to
both positive and negative aspects of alcohol. Several of the characteristics which
were associated with reports of frequent exposure (i.e. younger age, higher scores on

agreeableness and self-monitoring, and lower scores on introversion) have also been
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related to an increased interest in others’ behaviour. Higher scores on extroversion
could be related to attention seeking behaviour while individuals with lower scores
could be more likely to take a receiver/observer type of role (Ashton, Lee, &
Paunonen, 2002). The current results suggest that this may also be true for disclosure
versus exposure to alcohol content on social media. Younger age and self-monitoring
are related to an increased use of others’ expressions as cues regarding socially
approved behaviour, and agreeable individuals are more likely to demonstrate an
interest in others as a way of sustaining warm interpersonal relationships (Gardner &
Steinberg, 2005; Graziano & Eisenberg, 1997; McCrae & John, 1992; Snyder, 1974).
Younger individuals with higher self-monitoring and agreeableness scores, and lower
extroversion scores may thus be more attentive towards others in general, and hence
be more exposed to alcohol-related content on social media. Participants who were
born in Norway were more likely to report frequent exposure to alcohol on social
media as well; this finding could be related to the increased alcohol consumption
reported by Norwegian born students which may result in a stronger orientation
towards alcohol among ethnic Norwegians (Erevik et al., 2017). Religious
identification predicted exposure to alcohol-related content, those who identified
themselves as religious were more likely to report frequent exposure to content
reflecting negative aspects of alcohol use, while they were less likely to report
frequent exposure to content referring to positive aspects of alcohol. Religious
identification is often associated with an increased likelihood of abstaining from
alcohol altogether (Michalak, Trocki, & Bond, 2007). The increased exposure of
content interpreted as reflecting negative aspects of alcohol and decreased exposure
of content interpreted to reflect positive aspects may be thus explained by religious
individuals seeking to confirm preconceived attitudes towards alcohol (Wason,
1968). Some of the demographic and personality characteristics which were
associated with frequent exposure (i.e. nonreligious identification, younger age, and
being born in Norway), have also been associated with high alcohol use (Erevik et al.,
2017). The increased level of exposure reported by these individuals may hence be a

result of them belonging to social networks where alcohol use is the norm.
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In summary the results regarding demographic and personality characteristics
associated with disclosure and exposure of alcohol on social media, may suggest that
disclosure of alcohol is more determined by self-presentation motives (e.g. displaying
oneself as sociable and conform), while exposure may be more driven by a general

interest in others’ behaviour.

5.1.2 Increased social media use

The current results suggest that there is an association between more excessive
social media use (i.e. more social media friends and more logins to social media) and
the level of exposure to alcohol on social media. This result may be quite apparent as
more time spent on social media and more individuals to see content from is likely to
result in more exposure to all types of social media content (including alcohol-related
content). It would be reasonable to assume that excessive social media use would lead
to more disclosure of alcohol-related content as well. Frequency of logins to social
media was unfortunately not included as an independent variable in the paper
investigating determinants of frequent disclosure. The number of online-friends was,
however, negatively associated with frequent disclosure, a finding which is at odds
with previous ones (Egan & Moreno, 2011; Moreno et al., 2014). Some of the
participants had a very large number of online-friends, and the standard deviation of
this variable was quite big (i.e. 268.6 online-friends). The participants with a large
number of online-friends may be some sort of social media celebrities. Having such a
large number of online-friends/followers may result in a more active editing of social
media content, were the individual aims to be a role model for their online-

followers/friends, thereby avoiding posting alcohol-related content.

Of all the variables included the disclosure and exposure variables showed the
strongest association to each other. This relationship may be explained by social
learning process, where individuals who sees others post alcohol content becomes
more likely to post such content themselves (Bandura, 1965). The exposure variable
could also be reckoned as a perceived norm for alcohol-related postings on social

media, rather than a measure of actual exposure. The relationship between frequent
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disclosure and frequent exposure may hence be explained in a similar fashion as the

relationship between other alcohol-related cognitions and disclosure.

5.1.3 Lenient alcohol-related cognitions

Both disclosure and exposure was associated with more lenient alcohol-related
cognitions (e.g. descriptive norms for alcohol use and prototype evaluation of typical
sharer of alcohol content). Alcohol-related cognitions regarding user-generated
alcohol content had a stronger association with disclosure/exposure, than the more
general alcohol-related cognitions included (e.g. perceived level of exposure versus
perceived norms for alcohol use). This finding is in line with the result of one
previous study which also suggested that perceived norms for alcohol-related
postings on social media is a stronger determinant of disclosure, compared to
perceived norms for alcohol use (Geusens & Beullens, 2016b). The finding that
disclosure/exposure is associated with a favourable prototypic evaluation of the
typical sharer of alcohol-related content, but unrelated to the prototypic evaluation of
the typical heavy drinker is, however, a novel one. The relationship between a
favourable prototypic evaluation of posting alcohol content and disclosure/exposure,
did not apply for frequent exposure to content interpreted as a reflection of negative
aspects of alcohol. Reports of frequent exposure to content reflecting negative aspects
of alcohol were actually associated with a more unfavourable prototypic evaluation of
posting alcohol content. The fact that alcohol-related cognitions which were specific
for the social media setting showed a stronger association with disclosure/exposure
compared to general alcohol-related cognitions could suggest that sharing alcohol
posts is considered as a behaviour in its own realm which is somewhat separated from
alcohol use. The questions regarding evaluations and norms for user-generated
alcohol content on social media may, however, detect other aspects of the cognitive
evaluations of alcohol use (e.g. the degree to which the individual reckons alcohol

use to be a behaviour acceptable for public display).

Lenient alcohol-related cognitions may lead to increased disclosure of alcohol

content due to an interest in endorsing to perceived norms and attitudes regarding
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alcohol and alcohol postings. Lenient alcohol-related cognitions may further lead to
increased exposure on the other hand due to an interest in confirming preconceived
beliefs concerning alcohol use and alcohol-related social media behaviour (Wason,
1968). Likewise, individuals with negative prototypic evaluations towards alcohol-
related postings may be more likely to notice alcohol content which they perceive to
confirm their attitudes towards posting alcohol-related content (i.e. content they
interpret as reflecting negative aspects of alcohol). In addition to lenient alcohol-
related cognitions leading to increased disclosure/exposure, it has been suggested that
disclosure/exposure may lead to more lenient alcohol-related cognitions as well
(Boyle et al., 2016; D’ Angelo, Kerr, et al., 2014; Rodriguez et al., 2016). The
association between disclosure/exposure and lenient alcohol-related cognitions may
hence be explained by disclosure/exposure causing more lenient evaluations of
alcohol use. This claim is supported by the results from two experimental studies

(Fournier et al., 2013; Litt & Stock, 2011).

5.1.4 High alcohol use

A consistent finding in this thesis was that frequent disclosure and exposure are
associated with and can indicate elevated alcohol use, a finding which is in line with
previous studies (Boyle et al., 2016; Geusens & Beullens, 2016b; Huang, Unger, et
al., 2014; Westgate et al., 2014). Potential explanations to the reported association
between disclosure/exposure and alcohol use will be discussed in the subsequent
sections. It should be noted that some of the high disclosure/exposure groups had a
significant decrease in alcohol use, compared to the corresponding less frequent
disclosure/exposure groups. This finding could be due to the regression towards mean
phenomenon, which is supported by the evaporation of this reduction when baseline

alcohol use was controlled for (Bland & Altman, 1994).
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5.2 Disclosure/exposure and alcohol use: Cause or

correlate?

Paper 3 employed longitudinal data, and could hence provide an indication of
directional and causal relationships between disclosure/exposure and alcohol use. The
association between disclosure/exposure and alcohol use can, as previously
mentioned, be explained by one or a combination of three causal pathways: third
variables (e.g. certain demographic or personality characteristics, social media use, or
lenient alcohol-related cognitions) predicting both increased disclosure/exposure and
alcohol use, high alcohol use causing an increase in disclosure/exposure, or
disclosure/exposure influencing further alcohol use (Groth et al., 2017; Moreno et al.,

2012; Westgate & Holliday, 2016).

Several of the factors which were associated with disclosure/exposure have also
been found to predict high alcohol use (e.g. lenient alcohol-related cognitions, some
of the demographical and personality characteristics, and excessive social media use)
(Erevik et al., 2017; Malouff et al., 2007; Perkins, 2007; Westgate & Holliday, 2016).
Accordingly, the relationship between disclosure/exposure and alcohol use was
weakened when these potential cofounders were controlled for. Lenient alcohol-
related cognitions and social media use (including other types of disclosure/exposure)
appeared to be the most important cofounders in the relationship between
disclosure/exposure and later alcohol use. Controlling for these factors did, however,
not make the relationship between disclosure/exposure and later alcohol use non-
significant, which suggest that the association between disclosure/exposure to alcohol
on social media and later alcohol use may be partly, but not fully, explained by third
variables. One can, however, not ignore the option that other third variables, not
included in the present study, may explain both increased disclosure/exposure and

heightened alcohol consumption.

The hypothesis that high alcohol use may cause an increase in the level of
disclosure and exposure of alcohol on social media was supported by the current

results. Controlling for baseline alcohol use considerably weakened the association
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between all the included types of disclosure and exposure and later alcohol use, and
eliminated the association between disclosure/exposure of content reflecting negative
aspects of alcohol and later alcohol use. This finding suggests that
disclosure/exposure primarily mirrors, rather than influence, alcohol use, and that this
is particularly true for content referring to negative aspects of alcohol (e.g. hangovers,
loss of control, hangover anxiety). The association between exposure to alcohol-
related content referring to positive aspects of alcohol and later alcohol use
evaporated when both potential third variables and baseline alcohol use was
controlled for. The finding that sharing alcohol content on social media and offline
alcohol use may be related due to alcohol posts reflecting offline use is a novel
finding, but it supports previous theoretical assumptions (Geusens & Beullens,
2016b; Westgate & Holliday, 2016; Westgate et al., 2014). Exposure to alcohol on
social media is often assumed to influence later alcohol use, and two longitudinal
studies support this assumption (Boyle et al., 2016; Huang, Unger, et al., 2014). The
current results, however, indicate that exposures do not influence later alcohol use,
but that exposure rather reflects alcohol use and thirds variables (predicting both
disclosure and exposure). Another possibility is that disclosure/exposure have causal
effects on alcohol use, but that these effects are too small, short-lived, or intertwined
with other factors (e.g. alcohol-related cognitions), to be detected with the current
study’s design. In addition, it should be noted that the participants’ alcohol use at T1
had a strong association with their alcohol use at T2, which could suggest that the
participants’ alcohol habits were largely pre-established and perhaps hard to
influence. Disclosure and exposure to alcohol on social media may hence exert a
greater influence on alcohol use in life-stages were alcohol habits are established.
Further, alcohol disclosure/exposure on social media was strongly and positively
related to alcohol use. Alcohol use and alcohol disclosure/exposure may thus be
heavily intertwined and mutually reinforcing, which could make directionality and

causality hard to determine with the current design.

One effect did, however, prevail even when baseline alcohol use and the wide
range of potential third variables were controlled for, namely the association between

disclosure of content referring to positive aspects of alcohol use (e.g. happiness,
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social cohesion, or relaxation) and later alcohol use. Sharing such content may be
determined by variables not included in the present study (e.g. more positive alcohol
experiences). The current results indicate nevertheless that sharing alcohol content
depicting positive aspects of alcohol may cause a small increase in later alcohol use.
Several social theories may explain how disclosing alcohol-related content may
results in an increase in later use, among them cognitive dissonance theory, self-
perception theory, the theory regarding self-fulfilling prophecies, and the theory of
operant conditioning. According to cognitive dissonance theory and self-perception
theory observing own behaviour (e.g. sharing alcohol-related content with a positive
valence of alcohol) can affect our attitudes towards this behaviour (e.g. alcohol use)
and hence later actual behaviour (Bem, 1972; Festinger, 1962). These theories may
explain how disclosure of content with a positive valence of alcohol may determine
further alcohol use, while disclosure of content with a negative valence may not. It is
reasonable to assume that individuals who shares content highlighting positive
aspects of alcohol is more likely to deduce positive attitudes towards alcohol,
compared to individuals who shares content addressing negative aspects of alcohol.
Theories regarding self-fulfilling prophecies suggest that others’ expectations of us
can shape our behaviour (R. Rosenthal, 1985). Posting a lot of alcohol-related content
may make others expect that the poster is more willing to drink, and the poster may
therefore be invited to more settings were alcohol is consumed. Sharing alcohol
content with a positive valence may make the sharer a particularly sought-after
drinking buddy, as the positive valence could suggest that drinking with this
individual would be a particularly enjoyable endeavour. Finally, sharing content
depicting positive aspects of alcohol could lead to increased alcohol use through
positive reinforcements (e.g. likes on party-pictures) enhancing further behaviour
(e.g. drinking) (Skinner, 1953), a claim which is supported by previous studies
reporting that alcohol posts on social media gain likes etc., which is particularly true
for content reflecting positive aspects of alcohol, and that such likes etc. are indeed

experienced as pleasurable (Beullens & Schepers, 2013; Sherman et al., 2017).
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In summary, the thesis’ results indicates that the relationship between alcohol
use and disclosure/exposure of alcohol on social media could be explained by a range
of third variables predicting disclosure/exposure and alcohol use, as well as high
alcohol use leading to more alcohol disclosure/exposure. Disclosure of content
depicting positive aspects of alcohol may, however, have a bidirectional relationship
with alcohol use, where increased disclosure of such content influence further alcohol
use and vice versa. The causal and directional relationship between alcohol
disclosure/exposure and alcohol use, as indicated by the thesis’ results, are
demonstrated in figure 3. It is, however, important to note that these are just inductive

hypotheses made from the current results, and far from proven relationships.
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Figure 3 Suggested causal relationship between alcohol use
and disclosure/exposure of alcohol on social media
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5.3 Methodological discussion
5.3.1 Generalizability

To which degree the thesis’s results may apply to the population (Norwegian
students in Bergen) of which the sample was gathered from and to other populations
(e.g. other student populations) could be discussed. The response rate in the first
wave (i.e. 39.4%) may be considered as somewhat low, although it is an
acceptable/good response rate when compared to similar studies (Nedregird & Olsen,
2014; Sheehan, 2001). It should further be noted that some of the analyses had a
considerable number of missing data. No missing data analyses were conducted,
which should be considered as a limitation. Some missing data is, however, to be
expected considering the large amount of variables included. The available data on
Norwegian students is sparse. Around 60% of Norwegian students are women which
is comparable to the sex distribution in the current samples (Statistisk sentralbyra,
2017). Further, the sample’s characteristics (e.g. in terms of alcohol use, sex, age, and
relationship status) are similar to the characteristics found among a national sample of
students in higher education (Nedregérd & Olsen, 2014). The drop-out analysis
suggested that the two samples which were used in the thesis had comparable
characteristics. Hence, the results from this thesis are likely to be generalizable to the
Norwegian student population. Whether the results are generalizable to other student
populations or not is harder to determine. Previous studies have suggested that
different student populations vary as in how often they post alcohol content as well as
in drinking habits (Beenstock et al., 2011; Beullens & Schepers, 2013; Heather et al.,
2011; Karl et al., 2010; Nedregérd & Olsen, 2014; Pengpid et al., 2013). Student
populations worldwide have, however, been suggested to be quite a homogeneous
group and the similarities between different student populations may be increasing
due to internationalisation processes (Gargano, 2009). These homogenization effects
may suggest that the current results might be relevant for student populations in other

countries one as well.



67

5.3.2 Measurements

Several aspects of the measurements could be discussed, i.e. the inclusion of
items with unknown psychometric properties and one-item measurements, the self-
report design, and the time lapse between the first and second wave of the survey.
Several of the included measurements were based on instruments with decent
psychometrical properties. Due to the limited amount of previous research, the items
regarding disclosure and exposure of alcohol on social media were developed for the
sake of the current study. These items could have benefited from some additional
editing (e.g. including several response alternatives between “never” and “less than
monthly”). The validity and reliability of the items measuring disclosure/exposure
were not tested, which suggest that interpretation of the results should be done with
caution. Another limitation with the current measures is that some concepts were
measured by single-items (e.g. prototypic evaluations, specific type of alcohol
disclosure/exposure), which could make the results more likely to be affected by
measurements errors (Nunnally, 1978). The measures are also exclusively based on
self-report, a mode of inquiry that involves some advantages (e.g. providing access to
the participants own interpretations of alcohol content), but which also may be
affected by certain response biases (Gnambs & Kaspar, 2015; Raphael, 1987). One
such response bias is the social desirability bias where participants underreport
socially condemned behaviour and over-report socially accepted behaviour (Fisher,
1993). This bias is believed to influence responses regarding alcohol, among others
(Davis, Thake, & Vilhena, 2010). The current results may, however, be less affected
by such biased responding as responses to web-based surveys (like the current ones)
are likely to be less affected by social desirability bias (Gnambs & Kaspar, 2015;
Tourangeau & Yan, 2007). Another response bias which may affect the results of
surveys is demand characteristics, where the participants adjust their response in
accordance (or discordance) with the study’s perceived purpose (Orne, 1962). The
participants in the current project knew that the main topics were use of alcohol and
social media among students. The participants’ answers regarding alcohol use and
social media could hence have been influenced by their beliefs regarding the

researchers potential hypotheses of alcohol and social media use in the student
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population. Another issue relates to the sole reliance on self-report and is denoted as
the common methods bias (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). Results
are affected by the common methods bias when response variance can be explained
by measurement features (e.g. wording which indicates research hypothesis) rather
than variance in the construct (Podsakoff et al., 2003). Podsakoff et al. (2003)
emphasise how using the same informational source (e.g. self-report) in a study could
increase the likelihood of results being affected by common methods bias, as a
common mode of inquiry will be affected by the same measurement errors (e.g.

social desirability bias with self-report or negative affectivity). Several measures
were taken to minimize the effect of potential response biases (i.e. we aimed to use of
neutral, non-moralizing, and clear/concise language in the questionnaires, use of
different scale formats and reverse-coded items, and ensuring participants that only
three specific and named researchers would have access to their answers). In addition,
items were separated on different pages of the survey, and the first and the follow-up
survey was separated by one year. Separating items spatially or temporally can
reduce the influence of common methods bias due to the use of a common mode of
inquiry (Podsakoff et al., 2003). In summary, the current results are unlikely to be
caused by response biases. Another aspect regarding the measurements used is the
time lapse of one year between the first survey and the follow-up. The advantage with
such a long time lapse is that the associations found can be considered as robust,
while the drawback is that more short-lived effects will not be identified. Finally, it
should be mentioned that some concepts which could have been interesting to include

in the thesis was not measured (e.g. alcohol identity and time spent on social media).

5.3.3 Ethical considerations

Although the study was approved by the Regional Committee for Medical and
Health Research Ethics, Western Norway (no. 2015/1154) and adhered to the
principles expressed in the Declaration of Helsinki, some ethical aspects of the study
could still be worth discussing. The most apparent one being the burdens versus the
benefits related to participation. The survey was quite comprehensive and included

questions that may have triggered emotional distress for some participants (e.g.
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questions regarding mental health, and alcohol and drug use). Participants were
encouraged to contact the researchers (all clinical psychologist) if they experienced
any emotional distress related to their participation. However, none of the participants
did, which suggests that participation did not involve considerable emotional distress.
Some participants did, however, report they found the survey too time demanding.
The time invested in participation was sought compensated by giving automatic
feedback related to personality and alcohol use, and by giving prizes (i.e. gift-cards
and iPhones) to randomly chosen participants. The fact that only some of the
participants received gift-cards or iPhones could be reckoned as unequal treatment of
participants. Each participant had, however, the same likelihood of receiving a price
which could be argued to make the distribution of prizes fair. To compensate the
participants, the researchers have also presented the results from the study in different
settings where the population and sample could be reached (e.g. student newspaper,
introductory student lectures) in order to share the acquired knowledge with the
participants. The potential gains of the current research for the population (i.e.
Norwegian students) and other populations could be argued to be indisputable, given
the extent of alcohol and social media use, as well as the potential risk associated

with alcohol use.

5.3.4 Strengths

The methods in this thesis have some considerable strengths. The most
important ones may be the large sample size and the wide range of variables included
in the different analyses, these features is unparalleled by previous research on user-
generated alcohol content on social media. Another important strength is the
longitudinal design, which permits inferences regarding directionality/causality,
although it should be admitted that the current design does not secure full control
over endogenous factors. Finally, the fact that disclosure and exposure were
measured across different social media sites should be reckoned as a strength with the

research conducted in this thesis.
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5.4 Conclusion

Norwegian students share alcohol-related content on their social media quite
infrequently, while exposure to such content is far more common. Both the senders
and the viewers of alcohol content on social media mainly interpret it as a reflection
of positive aspects of alcohol or the setting where alcohol was enjoyed. Disclosure
and exposure is determined by several factors. Disclosure of alcohol-related content
may be particularly predicted by self-presentation motivations (e.g. presenting
oneself as social and popular), while exposure appeared to be more determined by an
increased interest in others. High alcohol use and more lenient alcohol-related
cognitions may increase the level of disclosure and exposure to alcohol on social
media. Excessive social media use may positively predict exposure to alcohol on
social media, while in some instances be negatively associated with disclosure of
similar content. Frequent disclosure and frequent exposure of alcohol-related content
on social media indicate high alcohol use, a finding which is particularly true for
frequent disclosure. The causal relationship between disclosure/exposure and alcohol
use, seems primarily to be explained by high alcohol use predicting more alcohol
disclosure and exposure. The current results suggest that disclosure of content with a
positive valence of alcohol may have a small causal influence on future alcohol use.
More research (e.g. experimental studies) is, however, imperative before final
conclusions regarding the causal relationship between alcohol disclosure/exposure on
social media and alcohol use can be drawn. The thesis contributes with new
knowledge regarding determinants of disclosure and exposure of alcohol on social
media, and adds to the understanding of how alcohol-related content may relate to

alcohol use in a long-term perspective.

5.5 Implications

The strong association between disclosure of alcohol-related content on social
media and alcohol use reported in this thesis implies that social media could be an apt
arena for detecting and preventing risky drinking. The results give an indication of

which risky drinkers that may disclose alcohol on social media and not. This
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knowledge could give an indication of how social media prevention campaigns could
be customized to fit its targets. The current results do not support the notion of
alcohol exposure on social media as a determinant of further alcohol use, but this
notion is still not disproved. If exposure is to be viewed as a determinant of alcohol
use, the current results could contribute with knowledge regarding which individuals
that may be particularly vulnerable for this influence and may be in need of counter
alcohol messages. The thesis may also give indications of factors which may govern
social media behaviour in general, and how social media may influence offline
behaviour in a wider sense. Several questions regarding user-generated content
remains, and could be interesting inquires for future research. More studies using an
experimental and/or prospective design with shorter follow-up time are needed to
better understand the relationship between alcohol disclosure/exposure on social
media and alcohol use. An important aim for future research should be the
investigation of how alcohol prevention campaigns on social media should be

designed and conducted to achieve optimal results.
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ABSTRACT

Aim: To examine students’ exposure to user-generated alcohol content on social media, and
identify characteristics (i.e. demographics, personality traits, alcohol use, alcohol-related
cognitions, and social media factors) associated with monthly or more frequent exposure.
Methods: College/university students (N = 11,236) in Bergen, Norway, completed a web-
survey measuring exposure to alcohol on social media — both frequency and interpretations of
alcohol content. The survey included questions regarding demographics, personality, alcohol-
related cognitions, and general use of social media and alcohol. Binary logistic regressions
were run to identify characteristics associated with monthly or more frequent exposure to
alcohol-related posts on social media. Results: A total of 96.7% had been exposed to alcohol-
related posts, exposure to posts with a positive valence of alcohol were most frequently
reported. Reports of monthly or more frequent exposure to alcohol on social media were
associated with a range of characteristics, among these younger age, being native Norwegian,
lower extroversion and higher agreeableness and self-monitoring scores, higher alcohol use,
stronger descriptive norms for alcohol use among online-friends, and more frequent logins to
social media. Conclusions. Initiatives to reduce students’ exposure to alcohol on social media
may be warranted, and potential inflated alcohol norms should be addressed. The results
suggest that exposure may be determined by high alcohol use and membership in
demographical groups associated with high alcohol use, an increased attentiveness towards
others’ behavior, and excessive social media use. Future studies investigating the relationship
between alcohol exposure on social media and later alcohol use should control for such

factors.

Keywords Social networking sites; social media; alcohol; exposure; students; user-

generated.



1. Introduction

User-generated alcohol-related content, like party pictures, is salient on social media (Egan &
Moreno, 2011; Moreno et al., 2014). Several scholars have argued that alcohol exposure on
social media may cause more lenient alcohol-related cognitions (e.g. stronger perceived
norms for alcohol use or more positive alcohol attitudes), which may further increase alcohol
use (Boyle, LaBrie, Froidevaux, & Witkovic, 2016; Fournier, Hall, Ricke, & Storey, 2013). In
this realm, one can assume that the frequency of exposure is an important factor as more
frequent exposure may particularly strengthen perceived norms for alcohol use. How alcohol-
related content is interpreted (e.g. as a reflection of positive versus negative aspect of alcohol)
is likely to affect the influence exposure has on alcohol-related cognitions as well. The
relationship between alcohol exposure and alcohol use may also be explained by common
factors (e.g. demographic characteristics) predicting both exposure and alcohol use (Boyle et
al., 2016). Hence, identifying characteristics associated with alcohol exposure on social media
could give an indication of how exposure relates to alcohol use. Very few studies have
investigated frequency of exposure, the interpretation of the content, and characteristics (e.g.

demographics, personality traits) associated with exposure.

1.1. How common is exposure to user-generated alcohol posts, and how is such posts

interpreted?

One study found that 20% of adolescents reported to have at least one friend on social media
that had posted party pictures (Huang, Unger, et al., 2014), while another study reported that
North American undergraduate students on average responded that their Facebook-friends
posted alcohol-related content between “less than once a month” and “monthly” (Westgate,

Neighbors, Heppner, Jahn, & Lindgren, 2014). Regarding the viewers’ interpretation of



alcohol-related posts, one study suggested that the viewers of alcohol-related posts on social
media understand such posts as reflections of the sender’s offline alcohol use (Moreno,

Briner, Williams, Walker, & Christakis, 2009).

1.2. Who is watching alcohol posts on social media?

Demographic characteristics, the Five-Factor Model’s personality traits and self-monitoring
could predict both social media use and alcohol use in general (Correa, Hinsley, & De Zuniga,
2010; Erevik, Pallesen, Vedaa, Andreassen, & Torsheim, 2017; Kim, Seely, & Jung, 2017,
Rider, 2006). Few studies have investigated whether demographic or personality
characteristics could be associated with exposure to alcohol on social media, but one study
indicated that women are exposed to alcohol-related posts more frequently than men (Boyle et
al., 2016). In addition to the potential association between exposure and demographic and
personality characteristics, exposure to alcohol-related social media content has been
consistently linked to elevated alcohol use and lenient alcohol-related cognitions (Boyle et al.,
2016). According to the prototype/willingness model, an individual’s health choices are
determined in part by the individual’s evaluations of the typical conductor of such behavior
(i.e. prototype) and how common the individual perceive the behavior to be (i.e. descriptive
norms) (Gerrard, Gibbons, Houlihan, Stock, & Pomery, 2008; Rivis, Sheeran, & Armitage,
2006). Experimental studies have suggested that exposure to alcohol on social media may
drive prototypic evaluations and descriptive norms of alcohol use in a more lenient direction
(Fournier et al., 2013; Litt & Stock, 2011). The relationship may, however, be bidirectional,
as individuals with more lenient alcohol-related cognitions may be more likely to notice
alcohol-related content on social media in order to confirm preconceived cognitions (Wason,

1968).



The way social media is used could also influence the amount of exposure to alcohol-
related content. For instance has previous studies indicated that individuals with more online-
friends reports more exposure to alcohol on social media, compared to individuals with fewer
online-friends (Boyle et al., 2016; Westgate et al., 2014). Finally, exposure of alcohol-related
content on social media might be associated with increased disclosure of similar posts due to
friendship selection processes and social learning (Bandura, 1965; Huang, Soto, Fujimoto, &

Valente, 2014).

1.3. Objectives

The current study aimed to investigate students’ exposure to user-generated alcohol-related
posts on different social media (i.e. frequency of exposure and interpretations of alcohol-
related posts). The second aim was to identify demographic, personality, alcohol habits and
cognitions, and social media factors associated with monthly or more frequent exposure to

alcohol-related posts on social media.

2. Methods

2.1. Procedures and sample

Students registered at the four largest institutions for higher education in Bergen municipality,
Norway, were invited to participate in an online survey during fall 2015. A total of 28,553
students received an e-mail invitation, whereof 11,236 (39.4%) agreed to participate. The
students were given information about the study, data-storage and use, potential risk and

benefits associated with participation, and their right to abstain from participation before they



could chose to respond to the survey. The project was approved by the Regional Committee

for Medical and Health Research Ethics, Western Norway (no. 2015/1154).

2.2. Measures

Demographics were assessed by questions about sex, place of birth, religious identification,
relationship status, year of birth, and parental status. Personality was measured with the Mini-
International Personality Item Pool (Mini-IPIP; 20 items), which is considered a reliable and
valid measure of the Five-Factor Model’s personality traits (Donnellan, Oswald, Baird, &
Lucas, 2006). In the current study the Cronbach’s alphas of the five subscales were
acceptable: Extroversion (.83), agreeableness (.77), conscientiousness (.69), neuroticism (.75),
and intellect/imagination (.74). Self-monitoring was assessed by the 13 items revised Self-

Monitoring Scale (Lennox & Wolfe, 1984), Cronbach’s alpha: .82 (current study).

Alcohol use was assessed by the Alcohol Use Disorders Identification Test (AUDIT;
10 items) (Bohn, Babor, & Kranzler, 1995), Cronbach’s alpha: .78 (current study).
Descriptive norms of alcohol use were assessed by the following questions: “Think about the
five students you know best. How many of them do you think drink™: a) “a couple of times a
week?”, b) “10 units or more on a typical drinking occasion?”, and ¢) 6 units or more (on the
same occasion) a couple of times a week?”” (Response range: 0-5 students) (based on: Babor,
Higgins-Biddle, Saunders, & Monteiro, 2001; Miller, Prichard, Hutchinson, & Wilson, 2014;
Tickle, Hull, Sargent, Dalton, & Heatherton, 2006). Descriptive norms of alcohol use among
online-friends were measured by similar questions, but for these questions, the students were
asked to think about the five persons of which they see most social media content from.
Prototypes of the typical high-intake drinker and poster of alcohol content were measured by

the questions: “What is your overall impression of the typical student that”: a) “drinks 6 units



or more on a regular drinking night?”, and b) “posts alcohol-related content on social media
(e.g. party pictures)?” Response alternatives ranged from 1 (extremely negative) to 10

(extremely positive) (Todd & Mullan, 2011).

Social media use was assessed by the following questions: “Do you have a social
media account?”, “How often do you login to social media?” (seldom/never; less than 1 time
a week; 1 time a week; 2-3 times a week; 4-6 times a week; 1-2 times a day; over 3 times a
day), and “About how many friends or followers do you have on the social media site you use
the most?” (type number), (Karl, Peluchette, & Schlaegel, 2010). Disclosures of alcohol-
related content on social media were assessed by the following questions: “How often do you
post content on social media that”: a) “Refers to positive consequences of alcohol use (e.g.
increased pleasure, social cohesion, relaxation)?”, and b) “Refers to negative consequences of
alcohol use (e.g. hangovers, loss of control, hangover anxiety)?” (Never; I've done it before,
but not lately; less than once a month; every month; a couple times a month; every week; a
couple times a week; daily or almost daily). Exposure to alcohol-related posts on social
media was measured by several questions. The participants were instructed to think only of
posts etc. from social media users. The participants were asked to report total amount of
exposure on social media across different social media sites/apps. “Have your friends or the
individuals you follow on social media ever posted something related to alcohol (text or
images, e.g. party pictures)?”. Those who answered “yes” were asked continual questions
about frequency of exposure to specific types of alcohol-related posts. “How often do you see
posts (text or images) on social media that™: a) “Refers to positive consequences of alcohol
use (e.g. increased pleasure, social cohesion, relaxation)?”, b) “Implies that a person is
drinking a few units for coziness and taste?”, ¢) “Implies that a person is drinking several
units on a social gathering?”, d) “Implies that a person is drinking on a weekday?”, e) “Refers

to negative consequences of alcohol use (e.g. hangovers, loss of control, hangover anxiety)?”,



and f) “Implies that a person is drinking alone (e.g. before going to a party)?”. (Response
alternatives: Never; ['ve seen it before, but not lately; less than once a month; every month; a

couple times a month; every week; a couple times a week; daily or almost daily).

2.3. Analyses

Data analyses were conducted with /BM SPSS Statistics 23. Missing data were deleted
listwise. The n varies somewhat in the different analyses due to non-response on some of the
included variables. Participants without a social media account (239 participants) were
excluded from the analyses of alcohol exposure altogether. Descriptive analyses were run to
assess sample characteristics. Further descriptive analyses were conducted to investigate how
alcohol content was interpreted; the students who reported never to see alcohol content on

social media (315 participants) were excluded from these analyses.

Finally, two binary logistic regression models were conducted to examine
characteristics associated with monthly or more exposure to alcohol-related posts. The
dependent variables were derived from two exposure items: a) “How often do you see posts
on social media that refers to positive consequences of alcohol use (e.g. increased pleasure,
social cohesion, relaxation)?”, and b) “How often do you see posts on social media that refers
to negative consequences of alcohol use (e.g. hangovers, loss of control, hangover anxiety)?”.
These two items were chosen as they represent overreaching categories of the valence of
alcohol-related exposure. Exposure less often than once a month (i.e. “never”, “not anymore”
or “less than once a month”) comprised the reference category. Monthly or more frequent

exposure (i.e. “monthly”, “a couple times a month”, “weekly”, “a couple times a week”, or

“daily or almost daily”) constituted the outcome category.



Categorical independent variables were dichotomous or dichotomized before the
regression modeling, these variables were: sex (man vs. woman), place of birth (countries
outside of Norway vs. Norway), religious identification (religious vs. nonreligious),
relationship status (in a relationship vs. single), and parental status (have children vs. do not
have children). The continuous independent variables were transformed into z-scores,
including: personality traits, self-monitoring, alcohol use (AUDIT-score), descriptive norms
of alcohol use among co-students and among online-friends, prototypic apprehension of the
typical high-intake drinker and of the typical sharer of alcohol-related content on social
media, frequency of logins on social media, number online-friends, and frequency of
disclosure of alcohol-related content on social media displaying positive and negative aspects
of alcohol use. Z-scores were used to make it easier to compare regression coefficients across
different independent variables. The descriptive norm variables for drinking among co-
students and online-friends were computed by adding the responses to the three descriptive
norm questions. The variable number of online-friends had several outliers; to reduce the

effect of these, the variable was log-transformed before conducting the regression modeling.

3. Results

Table 1 shows the sample’s demographic and personality characteristics, mean AUDIT-score,
and responses regarding alcohol-related social cognition and social media-use. The mean age
was 24.9 years (SD = 6.5), 63.3% were women, and the majority were born in Norway

(92.4%).

Table 1 Sample characteristics, N = 11,236

Mean or percentage SD

Demographics
‘Woman 63.3%
Born in Norway 92.4%



Religious identification 34.8%

Without partner 47.3%

Age 249 6.5
Have child/ren 11.5%

Personality”

Extroversion 14.1 3.6
Agreeableness 16.8 2.8
Conscientiousness 14.7 32
Neuroticism 11.0 3.6
Intellect/imagination 14.6 32

Self-monitoring”
Self-monitoring score 40.1 7.8

Alcohol use*
AUDIT-score 8.2 49

Alcohol-related social cognitions

Number of 5 closest co-students that drink a couple of times a week 1.9 1.5
Number of 5 closest co-students that typically drink 10 alcohol units or more 0.8 12
Number of 5 closest co-students that drink 6 units or more a couple of times a week 0.9 1.3
Prototype of typical high-intake drinker 5.0 1.4
Number of 5 closest online-friends that drink a couple of times a week 1.8 1.4
Number of 5 closest online-friends that typically drink 10 alcohol units or more 0.9 1.2
Number of 5 closest online-friends that drink 6 units or more a couple of times a week 1.0 1.3
Prototype of typical sharer of alcohol-related posts on social media® 4.7 1.4

Social media use and alcohol-related disclosures among the social media users (i.e.

97.6%)

Frequency of login to social media® 6.7 0.9
Number of online-friends 598.2 10265.3
Disclosure on social media depicting positive aspects of alcohol use’ 22 1.2
Disclosure on social media depicting negative aspects of alcohol use’ 1.5 0.9

AUDIT Alcohol Use Disorders Identification Test

“ Total score range from 5-20 for each trait, ®Total score range from 0-65, © Total score range from 0-40,

94 Total score range from 1 (extremely negative)-10 (extremely positive),

¢ 1=Seldom/never, 2= Less than 1 time a week, 3=1 time a week, 4=2-3 times a week, 5= 4-6 times a week, 6=1-2 times a day, 7=Over
3 times a day,

f 1=Never, 2=Done it before, but not lately, 3=Less than once a month, 4=Monthly, 5=A couple times a month, 6=Weekly, 7=A couple
times a week, 8=Daily or almost daily

3.1 Frequencies of exposure and content in alcohol-related posts

Table 2 demonstrates the students’ reports regarding frequency of exposure to different types
of alcohol-related posts on social media among the students that reported alcohol exposure.
Monthly or more frequent exposure to posts depicting positive aspects of alcohol use was
most commonly reported (by 80.7%). In sum, 77.3% reported monthly or more frequent
exposure to posts implying low to moderate alcohol intake (i.e. drinking a few units), whereas
75.2% reported monthly or more frequent exposure to posts implying moderate to high
alcohol intake (i.e. drinking several units). A total of 51.8% of the students reported monthly
or more frequent exposure to posts implying weekday-drinking. In sum, 40.1% reported

monthly or more frequent exposure to posts depicting negative aspects of alcohol use,



whereas 20.9% reported monthly or more frequent exposure to posts implying that the sender

was drinking alone.

Table 2 Exposure to different types of alcohol-related posts on social media among the students that reported having been exposed to alcohol-related posts on social

media, n =9,134.

Never or not

Less than once a

1-3 times a month

‘Weekly or a couple

Daily or almost daily

anymore month times a week
Variable % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
Posts that refers to positive 6.3 (5.8-6.8) 13.1(12.4-13.7) 40.0 (39.0-41.0) 37.9(36.9-38.9) 2.8(2.5-3.2)
consequences of alcohol
Posts that implies drinking a few 43(3.947) 18.7 (17.9-19.5) 49.5 (48.5-50.5) 26.0(25.1-26.9) 1.6 (1.3-1.8)
units
Posts that implies drinking several 6.7 (6.2-7.2) 18.1(17.3-18.9) 42.4(41.3-43.4) 31.2(30.3-32.2) 1.6 (1.3-1.8)
units
Posts that implies drinking on 18.3 (17.5-19.1) 29.8(28.9-30.8) 35.9(34.9-36.9) 14.8 (14.1-15.6) 1.1(0.9-1.3)
weekdays
Posts that refers to negative 21.3(20.4-22.1) 38.7(37.7-39.7) 30.2(29.3-31.2) 9.5(8.9-10.1) 0.4 (0.3-0.5)
consequences of alcohol
Posts that implies drinking alone 41.5 (40.5-42.6) 37.6 (36.6-38.6) 17.0 (16.2-17.7) 3.7(3.34.1) 0.2 (0.1-0.3)

CI confidence interval

3.2. Characteristics associated with exposure to alcohol-related posts

The exponentiated regression coefficients of exposure regressed on viewers’ characteristics in

terms of demographics, personality factors, alcohol use, alcohol-related cognitions, and social

media-use are shown in table 3.

Monthly or more frequent exposure to content interpreted as a reflection of positive

consequences of alcohol was associated with being born in Norway, nonreligious

identification, younger age, lower extroversion scores, higher agreeableness scores, and

higher self-monitoring scores. The students who reported monthly or more frequent exposure

to content interpreted as a reflection of positive consequences of alcohol were also more

likely to report higher alcohol use, stronger descriptive norms for alcohol use among online-

friends, favorable prototypic evaluations of the typical poster of alcohol content, more



frequent logins to social media, having more online-friends, and more frequent social media

disclosures of content referring to positive aspects of alcohol.

Monthly or more frequent exposure to content describing negative consequences of
alcohol was associated with being born in Norway, religious identification, younger age, and
higher self-monitoring scores. The students who reported monthly or more frequent exposure
to negative consequences of alcohol were also more likely to report higher alcohol use,
stronger descriptive norms for alcohol use among online-friends, unfavorable prototypic
evaluations of the typical poster of alcohol content, more frequent logins to social media,
having more online-friends, and more frequent social media disclosures of content referring to

negative aspects of alcohol.

Table 3 Demographic, personality and social factors related to exposure to alcohol-related posts on social media.
Adjusted logistic regressions, total n = 9,169 (reference category: less than once a month, not anymore, or never, OR = 1)

Monthly or more frequent exposure Monthly or more frequent
to posts that refers to positive exposure to posts that refers to
consequences of drinking negative consequences of
drinking
Independent variables OR (95% CI) OR (95% CI)
Demographic
Sex
Man 1.00 1.00
Woman 1.10 (0.96-1.25) 0.96 (0.85-1.07)
Place of birth
Country outside of Norway 1.00 1.00
Norway 1.51 (1.25-1.83)™" 1.23 (1.02-1.48)"
Religious identification
Religious 1.00 1.00
Nonreligious 1.15(1.02-1.29) 0.89 (0.81-0.98)"
Relationship status
In a relationship 1.00 1.00
Single 0.90 (0.80-1.01) 0.93 (0.84-1.02)
AgeZ 0.92 (0.85-0.99)" 0.69 (0.63-0.74)™"
Parental status
have child/ren 1.00 1.00
No child/ren 1.03 (0.82-1.30) 1.00 (0.80-1.24)
Personality
Extroversion Z 0.92 (0.86-0.98)" 0.99 (0.94-1.04)
Agreeableness Z 1.10 (1.04-1.17)" 0.99 (0.94-1.04)
Conscientiousness Z 0.99 (0.93-1.05) 0.99 (0.95-1.04)
Neuroticism Z 1.01 (0.95-1.07) 1.02 (0.97-1.08)
Intellect/imagination Z 1.01 (0.95-1.07) 1.01 (0.96-1.06)
Self-monitoring scale revised 1.12 (1.05-1.18)™" 1.11 (1.05-1.16)™
Alcohol use
Alcohol use Z (AUDIT-score) 1.20 (1.11-1.29)" 1.08 (1.01-1.14)"
Alcohol-related social cognitions
Descriptive norms for alcohol use, co-students Z 0.99 (0.91-1.07) 1.04 (0.98-1.11)
Prototypic apprehension of the typical high-intake drinker Z 0.99 (0.92-1.05) 0.99 (0.94-1.04)
Descriptive norms for alcohol use, online-friends Z 1.12 (1.03-1.21)™ 1.18 (1.11-1.26)"
Prototypic apprehension typical poster of alcohol-related 1.14 (1.07-1.22)"" 0.92 (0.88-0.97)"
contentZ

Social media use and alcohol-related disclosures



Frequency of login to social media Z 1.07 (1.02-1.12)" 1.06 (1.01-1.11)

Number of online-friends (log-transformed) Z 1.22 (1.15-1.29)™ 1.09 (1.04-1.15)"
Disclosure of content on social media depicting positive aspects 2.58(2.36-2.81)"" 0.99 (0.94-1.06)
of alcohol Z
Disclosure of content on social media depicting negative aspects ~ 0.99 (0.91-1.08) 1.75 (1.66-1.85)™"
of alcohol Z
Model df = 21, p < .001 for all x> =1558.595 1*=1147.620
Cox & Snell =.156; NagelkerkeR2 = Cox & Snell =.118;
241 NagelkerkeR? = .160

OR odds ratio, CI confidence interval, Z the variable was based on z-scores, ~ p<.05, - p<.01, - p <.001

4. Discussion

The amount of exposure reported by the current sample was quite massive. The negative
aspects of alcohol use might be under-communicated in the alcohol-related posts. Exposure to
alcohol-related posts may result in more lenient alcohol-related cognitions (e.g. perceived
norms for alcohol use) and increase consumption (Boyle et al., 2016; Fournier et al., 2013).
According to Bandura (1965)’s social learning theory observers are more likely to imitate
behavior which is positively reinforced (e.g. alcohol use being rewarded by social cohesion),
compared to behavior which result in unwanted consequences (e.g. alcohol use being
followed by hangovers). Hence, content referring to positive aspects of alcohol may assert a
stronger influence over the viewers alcohol use, compared to content referring to negative
aspects. The current results suggest as such that initiatives to reduce students’ exposure to
alcohol on social media may be warranted, and that potential inflated alcohol norms should be
addressed. The identified characteristics provide an indication as to which individuals that
should be the targeted in campaigns seeking to counter message user-generated alcohol

exposure (e.g. younger adults).

4.1. Determinants of alcohol exposure on social media

High alcohol use, lenient alcohol cognitions, and membership in demographical groups
associated with high alcohol use (i.e. younger, native Norwegian and nonreligious students)

were positively associated with reports of exposure to alcohol content. The association



between demographical characteristics and alcohol exposure on social media has previously
not been reported. Individuals with higher alcohol consumption and more lenient alcohol
cognitions may report more exposure due to attentional biases for alcohol content and
friendship selection processes (Field, Mogg, Zetteler, & Bradley, 2004; Huang, Soto, et al.,
2014), while belonging to demographical groups associated with high alcohol use may result
in more exposure due to alcohol use being common and accepted in their social network
(Erevik, Pallesen, et al., 2017). It should be noted that exposure to content interpreted as a
reflection of negative aspects of alcohol was associated with religious identification and
unfavorable prototypic evaluations of the typical sharer. This finding may be explained by

preconceived negative attitudes towards alcohol or alcohol postings (Wason, 1968).

Further, exposure to alcohol on social media was positively associated with
personality traits which may of different reasons also be associated with an increased
tendency to observe or be attentive of others’ behavior in social settings, i.e. lower
extroversion scores and higher agreeableness and self-monitoring scores (Ashton, Lee, &
Paunonen, 2002; McCrae & John, 1992; Nettle, 2006; Snyder, 1974). These findings are all
novel. Increased attentiveness towards others’ behavior may result in a higher awareness for

others’ social media content in general (including alcohol-related content).

Finally, monthly or more exposure was associated with variables which suggest
increased social media investment (i.e. more frequent logins to social media, more online-
friends, and reports of more disclosure of alcohol on social media). Excessive social media
users are expected to be more exposed to all types of social media content, including alcohol-
related content (Boyle et al., 2016). Disclosure of alcohol on social media comprised the
independent variable that showed the strongest association to exposure of all the independent

variables included in the current study. This finding may suggest that alcohol-related content



could become increasingly salient in given online networks, for instance due to imitation

processes (Bandura, 1965; Erevik, Torsheim, Vedaa, Andreassen, & Pallesen, 2017).

4.2. Implications for future studies

Several of the characteristics which were associated with exposure have also been associated
with elevated alcohol use (i.e. young age, being native Norwegian, nonreligious identification,
lenient alcohol-related cognitions, and excessive social media use), while some have been
negatively associated with alcohol use (i.e. lower extroversion and higher agreeableness
scores) (Andersson, Johnsson, Berglund, & Ojehagen, 2007; Erevik, Pallesen, et al., 2017,
Malouff, Thorsteinsson, Rooke, & Schutte, 2007; Merenakk et al., 2003; Michalak, Trocki, &
Bond, 2007; Nedregard & Olsen, 2014; Perkins, 2007; Westgate et al., 2014). The current
findings suggest as such that studies investigating the relationship between alcohol exposure
on social media and later alcohol use should control for such factors. Some of the identified
characteristics associated with exposure may act as common factors in the relationship
between alcohol use and exposure. For instance, could more disclosure of alcohol on social
media result in an increased awareness of others alcohol content as well as an increased
alcohol use due to social self-fulfilling prophecies (Rosenthal, 1985). The association between
alcohol disclosure on social media and alcohol exposure may as such explain the relationship
between exposure and later alcohol use reported in other studies (Boyle et al., 2016; Huang,
Unger, et al., 2014). Investigating potential common factors may be an interesting inquiry for

future research.

4.3. Limitations and strengths



The cross-sectional design of the present study precludes conclusions about directionality and
causality. Furthermore, the current study is based on the students’ reports of exposure to
alcohol-related content, and the accuracy of self-report measurements of alcohol-related social
media exposure is unknown (Groth, Longo, & Martin, 2017). The items regarding exposure to
alcohol on social media were further developed for the purpose of the current study, hence
their psychometric properties are not known. It should also be noted that the included
variables explained a limited amount of variance in the exposure variables (between 16 and
24%). Including variables such as time spent on social media and additional alcohol-related
cognitions (e.g. alcohol identity) might have increased the explained variance. Finally, the
response rate (i.e. 39.4%) may be considered as somewhat low, although it is in line with the
response rate obtained in similar studies (Nedregard & Olsen, 2014; Sheehan, 2001).
Furthermore, the current sample had similar characteristics as other Norwegian student
samples (e.g. in terms of sex, age, and relationship status) (Nedregard & Olsen, 2014;
Statistisk sentralbyra, 2017). Hence, the results from the present study are likely to be
generalizable to the Norwegian student population. Student populations worldwide have been
suggested to be quite a homogeneous group (Gargano, 2009), which may indicate that the

current results might be applicable to student populations in other countries as well.

The current study is among the first to examine the frequency of exposure to alcohol-
related posts on social media and the viewers’ apprehensions of the underlying meaning of the
alcohol-related posts. Furthermore, the investigation of characteristics associated with reports
of exposure is also a quite novel inquest. The association between different demographical
and personality characteristics and exposure to alcohol on social media has, to our knowledge,
previously not been reported. As such, this study contributes with new knowledge about a
phenomenon affecting the vast majority of students quite frequently. The large sample size is

another asset of the present study.



5. Conclusion

The level of exposure to alcohol-related posts among students is substantial. Initiatives to
reduce students’ exposure to alcohol on social media may be warranted, and potential inflated
alcohol norms should be addressed. Individuals who have high alcohol use and belong to
demographical groups associated with elevated alcohol use, have an increased attentiveness
towards others’ behavior, and use social media more excessively may be more prone to be
attentive of and exposed to alcohol-related posts on social media. Future studies investigating
the relationship between alcohol exposure on social media and later alcohol use should

control for such factors.
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ABSTRACT

This article aims to investigate whether alcohol-related disclosure and exposure on social
media can predict later alcohol use, and to identify covariates in these relationships. Data
were collected by online surveys (two waves) among students in Bergen, Norway. The first
survey was administered in fall 2015. The follow-up took place during fall 2016. A total of
5,217 students participated in both waves. The surveys included questions about
demographics, personality, alcohol use, alcohol-related cognitions (e.g., attitudes and norms),
social media use, and disclosure and exposure of alcohol on social media. Bivariate
comparisons were conducted to assess differences in alcohol use between the frequent (i.e.,
monthly or more often) disclosure and exposure groups and low-frequent disclosure and
exposure groups. Crude and adjusted linear regressions were employed to investigate if
disclosure and exposure of alcohol could predict later alcohol use, when controlling for a
range of covariates. Compared to the low-frequent disclosure and exposure groups,
participants which frequently disclosed or were frequently exposed to alcohol-related content
had higher alcohol use at baseline and one year later (p <.001), when no covariates were
controlled for. Frequent disclosure of content reflecting positive aspects of alcohol predicted
stable or slightly increased alcohol use at Time 2 (p <.01), even when all covariates (i.e.,
demographics, personality, alcohol use, alcohol-related cognitions, and social media use)
were controlled for. In conclusion, frequent disclosure and/or exposure to alcohol-related
content predicted alcohol use over time. Alcohol disclosure/exposure on social media could
for the most part not predict later alcohol use when baseline alcohol use was controlled for.
High alcohol use and alcohol disclosure/exposure on social media appear to be strongly
intertwined, which hampers identification of directionality between alcohol use and
disclosure/exposure. Disclosing content reflecting positive aspects of alcohol was the only
independent variable that could predict further alcohol use when other factors, like baseline
alcohol use, were held constant. This finding suggests that disclosure of alcohol content
reflecting positive aspects of alcohol might have a self-enhancing effect on the sharers’
further alcohol consumption, or that disclosing such content could indicate lenient alcohol-
related cognitions not detected by the current measurements.
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1 Introduction

Alcohol use can cause much harm to the individual user as well as to society (Hingson et al.,
2002; Rehm et al., 2003; Rehm et al., 2009). Hence, identifying determinants of alcohol use is
of public interest. Previous studies suggest that disclosure of alcohol-related content on social
media indicates concurrent alcohol use (Westgate et al., 2014; Geusens and Beullens, 2016),
while exposure have in some studies been found to predict later alcohol use (Huang et al.,
2014b; Boyle et al., 2016). Social media could thus be an arena for detecting and preventing
problematic alcohol use (Moreno et al., 2012; Moreno and Whitehill, 2014; Westgate et al.,
2014). The association between disclosure and exposure and alcohol use may depend on type
of content shared or seen (van Hoof et al., 2014; Westgate and Holliday, 2016; Groth et al.,
2017), but the relationship between different types of alcohol-related content and alcohol use
has not been investigated. The causal mechanisms underlying the relationship between
alcohol-related disclosure and exposure and alcohol use are not fully understood (D’ Angelo et
al., 2014; Boyle et al., 2016) although it has been suggested that common factors (e.g.,
personality traits) may be at play. It has further been suggested that disclosure and exposure
of alcohol-related content may be a mere reflection of alcohol use or that disclosure and
exposure may instigate alcohol use (Moreno et al., 2012; Westgate and Holliday, 2016; Groth
etal., 2017).

Certain characteristics seem to increase the likelihood of both disclosure and exposure of
alcohol-related content on social media and high alcohol consumption (Westgate and
Holliday, 2016). Status as single and extroversion are both positively associated with
disclosure of alcohol-related content (Erevik et al., In press) and alcohol consumption
(Merenakk et al., 2003; Andersson et al., 2007; Raynor and Levine, 2009). Certain aspects of
social media use, like the number of online-friends, seem also to be positively associated with
disclosure and exposure and alcohol use (Egan and Moreno, 2011; Ridout et al., 2012;
Beullens and Schepers, 2013; Moreno et al., 2014; Westgate et al., 2014; Westgate and
Holliday, 2016). Associations between different aspects of social media use and alcohol use
are, however, not consistently found (Hoffman et al., 2014; Huang et al., 2014b). Although
studies on the relationship between alcohol disclosure and exposure on social media and
alcohol use have controlled for factors such as gender, age, and number of online-friends
(Glassman, 2012; Ridout et al., 2012), no previous study, thus far, has controlled for the wider
range of demographic, personality, and social media factors that may influence this
relationship.

Disclosure of alcohol-related content may be a direct reflection of the sharer’s alcohol use
(D’Angelo et al., 2014; Westgate et al., 2014; Geusens and Beullens, 2016). Disclosures could
also be a reflection of alcohol-related social cognitions (i.e., perceived norms and attitudes),
which are known to predict alcohol use (D’Angelo et al., 2014; Westgate et al., 2014).
Moreover, exposure to alcohol-related content could be associated with alcohol-related social
cognitions as well (Miller et al., 2014). Individuals with high alcohol intake and positive
attitudes towards alcohol may be more attentive to alcohol-related content on social media,
and hence more frequently exposed to such content as studies have shown stronger attention
bias towards alcohol among heavy social drinkers than light social drinkers (Field et al.,
2004). Frequent exposure to alcohol-related content may also indicate high alcohol intake in
the individual’s social network (Huang et al., 2014a), and peers’ alcohol use is commonly
known as a strong predictor of own alcohol use (Scholte et al., 2008). According to this line
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of reasoning, some studies have indicated that controlling for alcohol-related cognitions (i.e.,
normative apprehensions and attitudes) and/or alcohol use could weaken or eliminate the
association between disclosure and exposure to alcohol-related content and future alcohol use
(Huang et al., 2014a; Huang et al., 2014b; Boyle et al., 2016).

Disclosure and exposure of alcohol-related content on social media have also been suggested
to cause an increase in alcohol use (Huang et al., 2014b; Boyle et al., 2016; Groth et al.,
2017). Disclosing content on social media could lead to a stronger commitment to continue to
act in accordance with the attitudes and behaviors that were displayed in order to maintain a
coherent self-image (Bem, 1972; D’Angelo et al., 2014). Receiving positive feedback (e.g.,
“likes”) on alcohol-related posts have been suggested to further enhance drinking through
positive reinforcement mechanisms (Skinner, 1953; D’ Angelo et al., 2014; Groth et al., 2017).
Exposure to alcohol-related content has also been suggested to have direct causal effects on
alcohol use (Litt and Stock, 2011; Fournier et al., 2013; Westgate and Holliday, 2016)
through mechanisms such as mere exposure effects (Osberg et al., 2012), and indirectly
through altering attitudes and perceived norms for alcohol use (Litt and Stock, 2011; Fournier
et al.,, 2013; Boyle et al., 2016). The latter claim is supported by experimental studies showing
that exposure to alcohol-related content on social media strengthened the receivers’
perception of drinking norms among peers (Litt and Stock, 2011; Fournier et al., 2013).

Previous studies have linked disclosure and exposure to alcohol use, but few of these studies
have been based on longitudinal or experimental designs (Boyle et al., 2016). The
directionality between disclosure and exposure and alcohol use is therefore unclear. The
current study sought to examine the longitudinal relationship between disclosure and exposure
of different types of alcohol-related content on social media and later alcohol use, and to
identify covariates that may explain these relationships.

2 Material and Methods
2.1 Procedures and sample

All students registered at the four largest institutions of higher education in Bergen
municipality, Norway, were during fall 2015 invited (via e-mails) to participate in an online
survey. A total of 11,236 (39.4%) agreed to participate. Participants from the first wave were
invited to participate in a follow-up online survey during fall 2016. A total of 5,217 (51.5%)
agreed to participate in the follow-up survey. The majority of the former participants were
contacted by their student e-mails, while some were contacted by their private e-mails.
Approximately 40% of the students ended their education between the first (Time 1, T1) and
the second (Time 2, T2) wave of the survey of some reason (e.g. completion of academic
degree), according to the institutions from which the sample is recruited. Based on the
assumption that 25% of the former participants which were contacted by their student e-mail
did not receive the invitation to participate in the follow-up survey, we estimated that about
61.2% of the ones who received an invitation agreed to participation. A rate of approximately
40% ending their education yearly may be a somewhat high rate in an international
perspective. This might be related to the wide availability of higher education in Norway (i.e.
due to loans/grants and the absence of tuitions) which may cause Norwegian students more
likely to quit their education before completing a degree, as quitting will be less associated
with financial loss compared to the cause in many other countries. The study protocol was
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approved by the Regional Committee for Medical and Health Related Ethics, Western
Norway (no. 2015/1154), and the Norwegian Data Protection Authority (no. 49365).

2.2 Measurement
2.2.1 Demographics

Demographic variables were measured by questions about birth year, sex, place of birth, and
religious identification at the first wave (2014). The participants were asked about relationship
status, and parental status in both waves. At T1 the participants were asked “Have you
changed educational institution the last year?” (yes; no; I'm no longer a student).

2.2.2 Personality

At T1 the five factor model’s personality traits (i.e., extroversion, agreeableness,
conscientiousness, neuroticism, and intellect/imagination) were assessed by Mini-
International Personality Item Pool (Mini-IPIP) (McCrae and John, 1992; Donnellan et al.,
2006). The Mini-IPIP consists of 20 items (i.e. 4 items for each trait), where the respondents
are asked to rate the degree specific statements regarding behavior are typical for them.
Response alternatives range from “very wrong” (1) to “very right” (5), some items are
reversed. Total scores range between 5 and 20 for each trait, where higher scores indicate
higher levels of the personality trait in question. The internal reliability of the measurements
in the current study was acceptable. The items measuring extroversion, agreeableness,
conscientiousness, neuroticism and openness had Cronbach’s alphas of .83, .77, .69, .75 and
.74, respectively. Self-monitoring (i.e., attentiveness and adaptability to situational norms)
was measured by the revised Self-Monitoring Scale, comprising 13 statements (e.g., “In social
situations, I have the ability to alter my behavior if I feel that something else is called for”) in
which respondents are asked to rate the applicability of the statements to own behavior
(Snyder, 1974; Lennox and Wolfe, 1984). Response alternatives range from “certainly always
false” (0) to “certainly always true” (5), some items are reversed. Composite scores range
between 0 and 65, where higher scores indicate higher levels of self-monitoring. The internal
reliability of the revised Self-Monitoring Scale was acceptable in the current study, with a
Cronbach’s alpha of .82.

2.2.3 Social media use

In the first wave participants were asked several questions regarding social media use, if they
had an account on a social media site, which sites they used (closed-ended response
alternatives of different sites/apps), number of online-friends, and frequency of logins to
social media (Karl et al., 2010). Disclosure and exposure of alcohol-related content on social
media were assessed by the following questions: “How often do you post content on social
media that”: a) “Refers to positive consequences of alcohol use (e.g., increased pleasure,
social cohesion, relaxation)?”, and b) “Refers to negative consequences of alcohol use (e.g.,
hangovers, loss of control, hangover anxiety)?” (never; I've done it before, but not lately; less
than once a month; every month; a couple of times a month; every week; a couple of times a
week; daily or almost daily). Similar questions were asked regarding the frequency of
exposure to alcohol-related content. The participants were asked to think only of alcohol-
related content that were visible to more than two persons. For the questions regarding
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exposure to alcohol-related content, the participants were instructed to think only of posts etc.
from online-friends or individuals they follow on social media.

2.2.4 Alcohol use and alcohol-related cognitions

Alcohol use was assessed at T1 and T2 by the Alcohol Use Disorders Identification Test
(AUDIT), comprising 10 items (Bohn et al., 1995; Babor et al., 2001). The respondents are
asked to assess their own alcohol use the past year and indicate how often they consume
alcohol, how many alcohol units they drink on a typical drinking occasion, how often they
drink more than six alcohol units, and how often they experience different adverse
consequences related to their alcohol use (e.g. problems controlling consumption, feelings of
guilt). The response alternatives vary somewhat, but answers to the different items are given a
value between 0 and 4. Total scores on AUDIT range from 0-40, where higher scores indicate
higher alcohol consumption and more frequent occurrence of alcohol-related harm. Scores
over 7 are considered to indicate risky drinking (Bohn et al., 1995; Babor et al., 2001). The
Cronbach’s alpha for AUDIT at T1 and T2 was .78 and .79, respectively. The measurement of
alcohol use at T1 had a strong correlation to the measurements at T2, with a Pearson
correlation of .80. Descriptive norms for alcohol use and the participants’ prototypic
apprehension of the typical heavy drinker and the typical sharer of alcohol-related content on
social media were assessed at T1. Prototypic apprehensions were measured by the following
questions: a) “What is your overall impression of the typical student that drinks 6 alcohol
units or more on a regular drinking night?”, and b) “What is your overall impression of the
typical student posting alcohol-related content on social media?” Response alternatives
ranged from one (extremely negative) to ten (extremely positive) (Todd and Mullan, 2011).
Descriptive norms were assessed by the questions: “Think about the five students you know
best. How many of them do you think drink™: a) “alcohol a couple of times a week?”, b) “10
alcohol units or more on a typical drinking occasion?”, and c) ”’6 alcohol units or more (on the
same occasion) a couple of times a week?”” (Response range: 0-5 students) (Bohn et al., 1995;
Babor et al., 2001; Tickle et al., 2006; Miller et al., 2014). Similar questions were asked to
assess descriptive norms for drinking among online-friends, but for these questions the
participants were asked to think about the 5 individuals of which they see most posts from on
social media. The answers to the three questions regarding descriptive norms for alcohol use
among co-students and among online-friends were summarized. Total scores on descriptive
norms for alcohol use among co-students and online-friends thus ranged between 0 and 15,
respectively. In the current study the Cronbach’s alpha for descriptive norms for alcohol use
among co-students was .69 and the Cronbach’s alpha for descriptive norms for alcohol use
among online-friends was .72.

2.3 Analysis

Data analyses were conducted with IBM SPSS Statistics 23, R, and Mplus 7. Missing data
were deleted listwise. Descriptive analyses were conducted to identify the sample’s central
tendencies on the study variables. To check for dropout bias, the current sample (i.e.,
participated at both T1 and T2) was compared to the participants that only participated at T1
on a range of variables by the use of independent sample t-tests and chi-square tests. Cohen’s
d or phi coefficients were calculated as an indicator of effect-sizes. By conventional standards
Cohen’s ds of .20, .50, and .80 represent small, moderate, and large effect sizes, respectively
(Cohen, 1988). For phi coefficients, .10, .30, and .50 represent small, moderate, and large
effect sizes, respectively (Cohen, 1988). Significance tests of difference were conducted for
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both the independent sample t-tests and the chi-square comparisons. Further, we conducted
equivalence tests for the independent sample t-tests and chi-square tests. Equivalence tests of
group difference are based on the assumption that Cohen’s ds or correlations which are
significantly smaller than a given value indicate the absence of any practical meaningful
differences (Lakens, 2017). In the current study effect size cut-offs were based on power
analyses with 90% power.

Alcohol use (i.e., baseline and later) among those participants who reported to frequently
disclose or frequently were exposed to alcohol-related content referring to positive and
negative aspects of alcohol were compared to the alcohol use of those who reported low-
frequent disclosure or exposure. Baseline alcohol use refers to the participants AUDIT-scores
at T1, and later alcohol use refers to AUDIT-scores at T2. Frequent disclosure/exposure was
defined as reporting disclosure/exposure monthly or more often.

Crude, partly adjusted, and fully adjusted linear regressions were conducted to investigate the
association between disclosure and exposure of alcohol-related content and later alcohol use
and changes in alcohol use. Covariates were controlled for (one block at a time) to investigate
which factors could explain the relationship between disclosure and exposure and later
alcohol use. The dependent variable was AUDIT-score at T2 and change in AUDIT-score
(AUDIT T2 minus AUDIT T1). The four main independent variables of interest in the current
study were: i) frequency of disclosure of alcohol-related content depicting positive aspects of
alcohol, ii) frequency of disclosure of alcohol-related content depicting negative aspects of
alcohol use, iii) frequency of exposure to alcohol-related content depicting positive aspects of
alcohol, and iv) frequency to exposure of alcohol-related content depicting negative aspects of
alcohol use. The disclosure/exposure variables were dichotomized into frequent (i.e., monthly
or more often) disclosure/exposure vs. low-frequent disclosure/exposure. The first regression-
models were crude, where no covariates were controlled for. The second models were
adjusted for demographics and personality factors (i.e., age, sex, place of birth, religious
identification, changes in relationship and parental status, changes in student status,
extroversion, agreeableness, conscientiousness, neuroticism, intellect/imagination, and self-
monitoring). The third models were adjusted for other aspects of social media use (i.e.,
frequency of logins to social media, number of online-friends, having a Snapchat account, and
disclosure/exposure of alcohol-related content reflecting positive or negative aspects of
alcohol). The fourth models were adjusted for T1 alcohol use (AUDIT-score). The fifth
models were adjusted alcohol-related cognitions (i.e., prototypic apprehension of the typical
heavy drinker and of the typical sharer of alcohol-related content, descriptive norms for
alcohol use among co-students and online-friends). Finally, fully adjusted regressions models
were run. All the independent variables, with the exception of changes in relationship-,
childcare-, or student status between the first and the second wave, were based on
measurements from the first wave. Completely standardized betas are reported for the
different regression models as an indicator of effect size; completely standardized betas of
.10, .30, and .50 represent small, moderate, and large effect sizes, respectively (Cohen, 1988).

3 Results

Table 1 illustrates the sample’s characteristics, and a dropout analysis comparing the sample
to the participants that only partook at T1. The sample’s mean age at T2 was 25.8 years,
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64.8% were women, 92.7% were born in Norway, and 83.7% were still students at T2. There
were only few significant differences between the sample in the present study (those that
participated both at T1 and T2), and those that only participated at T1. Equivalence could not
be established for all variables which were included in the dropout analysis. The effect sizes
regarding the differences between the group that participated at both T1 and T2 and the group
that only participated at T1 were, however, within the range of what is considered as very
small. The sample had a mean reduction in AUDIT-score of 0.6 from T1 to T2.

The frequent disclosure and exposure groups’ alcohol use compared to the low frequent
disclosure and exposure groups’ use are shown in Table 2 and Table 3. The frequent
disclosure/exposure groups had significantly higher AUDIT-scores at T1 (p <.001) and T2 (p
<.001) compared to the respective low-frequent disclosure/exposure groups. The frequent
disclosure and exposure groups had a higher distribution of risky drinking (AUDIT>8) at T1
(» <.001) and T2 (p <.001), compared to the low-frequent disclosure and exposure groups.
Disclosing alcohol-related content at T1 was particularly indicative of risky drinking both at
T1 and T2.

3.1 Disclosure and exposure and alcohol use when controlling for covariates

The relationship between frequent disclosure and exposure and later alcohol use, when
controlling for different covariates, are shown in Table 4. Controlling for demographic and
personality factors reduced the strength of the relationship between frequent disclosure and
exposure and later alcohol use, but the reduction was small compared to the reduction seen
when the other covariates were controlled for. The association between frequent disclosure
and exposure was further reduced when other aspects of social media use was controlled for.
Controlling for baseline alcohol use involved the largest weakening of the association
between all types of disclosure and exposure and later alcohol use. The association between
frequent disclosure and exposure of content referring to positive aspects of alcohol and later
alcohol use were, however, still significant even when baseline alcohol use was controlled for.
Controlling for alcohol-related cognitions resulted in a weakening of the association between
frequent disclosure and exposure and later alcohol use as well. Only the association between
frequent disclosure of content referring to positive aspects of alcohol and later alcohol use
remained significant when all covariates were controlled for.

Participants which frequently disclosed content referring to negative aspects of alcohol or
were frequently exposed to content referring to positive or negative aspects of alcohol had a
significant reduction in their AUDIT-scores from T1 to T2, compared to the respective low-
frequent disclosure and exposure groups. This reduction was eliminated when baseline
alcohol use was controlled for. Participants who reported frequent disclosure of content
referring to positive aspects of alcohol experienced an increase in later alcohol use, compared
to the participants that reported low-frequent disclosure of such content.

Regression models with large sample sizes and single items measurements could involve an
increased risk of conducting type I errors (Westfall and Yarkoni, 2016). The regression
models were subsequently conducted using structural equation models to ensure that the
results found in the regression models were robust. Alcohol use at T1, the five factor model’s
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personality traits, self-monitoring, descriptive norms for alcohol use among co-students and
among online-friends, and alcohol use at T2 were latent variables in the structural equation
models. These models (results not shown) yielded similar results as the reported regression
models.

4 Discussion

Our findings suggest that frequent disclosure and exposure to alcohol-related content on
social media is positively associated with both baseline and later alcohol use. This supports
the notion that social media can be a suitable arena for detecting problematic alcohol usage. In
particular, disclosure of alcohol-related content was related to high alcohol use, which is in
line with previous research (Miller et al., 2014; Westgate et al., 2014). It should be noted that
the whole sample demonstrated a reduction in alcohol use over time. The frequent disclosure
and exposure-groups had higher alcohol consumption compared to the low-frequent
disclosure and exposure groups. Some of the disclosure and exposure-groups did, however,
also have a larger reduction in alcohol use (when no covariates were controlled for),
compared to the respective low-frequent disclosure and exposure groups. We speculate that
the larger reduction in alcohol use observed among some of the disclosure and exposure-
groups could be explained by their initial high alcohol use, as individuals tend to regress
toward group means over time (Bland and Altman, 1994). In line with this, the disclosure and
exposure-groups relative reduction in alcohol use disappeared when baseline alcohol use was
controlled for. Frequent disclosure of content referring to positive aspects of alcohol use was
associated with stable or slightly increasing alcohol use over time (when all covariates were
controlled for), compared to the reduction in alcohol use found among participants with low-
frequent disclosure of such content.

The relationship between disclosure and exposure and baseline and later alcohol use differed
based on the type of alcohol-related content shared or seen. Disclosure of content referring to
negative aspects of alcohol use was a stronger indicator of alcohol use than disclosure of
content referring to positive aspects of alcohol use, when no covariates were controlled for.
The experience of adverse effects is considered to be an important indicator of problematic
alcohol use (Babor et al., 2001). Accordingly, disclosing content related to negative aspects of
alcohol may serve as a measure of problematic alcohol usage. However, disclosing content
referring to positive aspects of alcohol use were identified as a stronger indicator of later
alcohol use when the different covariates were controlled for, which may suggest that
disclosure of such content predicts stabile or increasing alcohol use when other factors (e.g.
demographics) are hold constant. In addition, exposure to alcohol indicated later alcohol use;
here the relationship was strongest for content reflecting positive aspects of alcohol use.
However, the relationship between exposure and later alcohol use was not significant when all
covariates were controlled for.

4.1 Common factors did not explain the relationship between disclosure and exposure
and later alcohol use

The association between disclosure and exposure and later alcohol use was mitigated when
controlling for demographics and personality factors, and for other aspects of social media
use. Disclosure and exposure have been or may be linked to certain demographic, personality,
and social media use factors (e.g., being single, extroversion, strong social media
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engagement) which again have been linked to increased alcohol use (Merenakk et al., 2003;
Andersson et al., 2007; Egan and Moreno, 2011; Beullens and Schepers, 2013; Westgate et
al., 2014; Erevik et al., 2017). The current results nevertheless suggest that the relationship
between disclosure and exposure and later alcohol use cannot be fully attributed to such
confounding factors.

4.2 Disclosure and exposure was strongly associated with baseline alcohol use and
alcohol-related cognitions

The association between disclosure and exposure and later alcohol use was substantially
reduced when adjusting for alcohol use at baseline. Few studies have controlled for baseline
alcohol use, but the current findings (i.e., small or no effect of exposure on later alcohol use)
are similar to the findings from comparable studies (Huang et al., 2014a; Huang et al., 2014b;
Boyle et al., 2016). Disclosure as an indicator of later alcohol use has not been investigated
longitudinal before, while controlling for baseline alcohol use. The current findings suggest
that disclosure and exposure primarily reflects baseline alcohol use, that high alcohol use
predicts both disclosure and exposure to alcohol as well as further alcohol use. On the other
hand, it should be noted that the measurements in the current study were separated by one
year. It is possible that the temporal relationships between disclosure and exposure and later
alcohol use are either too short-lived or take longer time to become established than the one-
year follow-up time used in present study. In addition, the strong correlation between alcohol
use at T1 and T2 and the clear association between alcohol disclosure/exposure on social
media and high alcohol use, suggest that these behaviors might be intertwined and
reciprocally reinforcing. Thus, the issue of directionality seems hard to determine with the
current design. Individuals with high alcohol use may display and be exposed to more alcohol
use in both online and offline settings and continue to have a high alcohol use over time.
Hence, the potential separate effects of online alcohol disclosure/exposure on further alcohol
use might be hard to detect. The current results nonetheless suggest that alcohol
disclosure/exposure’s potential effects on further alcohol are likely to be small in populations
were alcohol habits are pre-established, e.g. college/university student populations. Adjusting
for baseline norm perceptions and attitudes also resulted in a weakening of the association
between disclosure and exposure and later alcohol use. The current finding suggest as such
that the association between alcohol disclosure/exposure on social media and later alcohol
use, could in part be explained by an association between disclosure/exposure and lenient
alcohol-related cognitions (Westgate et al., 2014).

4.3 Disclosing positive alcohol content may influence later alcohol use

Frequent disclosure of content reflecting positive aspects of alcohol use was the only
independent variable that predicted later alcohol use, when all covariates were controlled for.
Disclosure of content related to positive aspects of alcohol use may reflect attitudes or
experiences regarding alcohol use not measured in the current study. Disclosure of positive
alcohol-related content could suggest that the individuals have positive attitudes towards
alcohol or alcohol-related cognitions, which were not detected by the alcohol-related
cognitions questions included in the present study (D’Angelo et al., 2014; Westgate et al.,
2014). Disclosures of alcohol-related content referring to positive aspects of alcohol could
also indicate that the individual is experiencing pleasurable effects of alcohol. Positive
alcohol-related cognitions and the experience of positive consequences are further considered
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as important motivational determinants of further alcohol use (Park, 2004; Zimmermann and
Sieverding, 2010; Lee et al., 2011).

Disclosing content related to positive aspects of alcohol might, however, also represent a
causal influence on later alcohol use. Posting alcohol-related content referring to positive
aspects of alcohol use may make the senders’ attitudes towards alcohol more positive, through
mechanisms such as self-identification with own postings, potential self-fulfilling prophecies
and cognitive dissonance (Merton, 1948; Festinger, 1962; Bem, 1972; D’ Angelo et al., 2014).
Disclosures of positive alcohol-related content may also cause a later increase in alcohol use
through likes and other types of virtual appraisals acting as positive reinforces (Skinner, 1953;
D’Angelo et al., 2014; Groth et al., 2017). A previous study found disclosure of content
referring to positive aspects of alcohol to yield more likes than disclosure of content referring
to negative aspects of alcohol (Beullens and Schepers, 2013). The increased number of likes
associated with alcohol-related content reflecting positive aspects of alcohol may explain why
disclosure of this type of content predicted later alcohol use, even when all covariates were
adjusted for.

4.4 Limitations and strengths

The present study is not without limitations. The measurements are based on self-report, and
responses to self-report questions may be affected by social desirability and recall biases
(Raphael, 1987; Gnambs and Kaspar, 2015). Another limitation with the current study is that
some concepts were measured by single-items (e.g. prototypic evaluations, specific type of
alcohol disclosure/exposure), which could make the results more likely to be affected by
measurements errors (Nunnally, 1978). In addition, some variables that may explain the
relationship between disclosure/exposure and alcohol use (e.g. parents’ alcohol use) were not
included in the study. Finally, the study’s sample consisted of Norwegian students, which
may limit the generalizability of the current findings. A major strength with the present study
is the longitudinal design, and the study can hence give an indication of directionality and
causality (Rutter, 1988). The high correlation between alcohol use at T1 and T2, and the
strong association between concurrent alcohol use and alcohol disclosure/exposure do,
however, hamper conclusions regarding directionality. Further, it is important to note that
causality cannot be established (only indicated) by the current research design (Cohen et al.,
2013). The study provides new knowledge regarding the relationship between different types
of alcohol-related content and later alcohol use, and the importance of different covariates in
this relationship. The comprehensive set of covariates included and controlled for, and the
large sample size are further strengths of the present study, which clearly distinguishes the
current study from any previous studies in the research field.

5 Conclusions

Frequent disclosure and/or exposure to alcohol-related content indicate consecutive high
alcohol intake. The association between disclosure/exposure and subsequent alcohol use was
considerably weakened when baseline alcohol use was adjusted for. This finding might
suggest that disclosure/exposure primarily reflects baseline alcohol use. Alcohol
disclosure/exposure on social media and high alcohol use might, however, be intertwined and
reciprocally reinforcing behaviors making the separate effects of online alcohol
disclosure/exposure on further alcohol use hard to detect. More research and experimental
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studies are required to make final conclusions regarding directionality and causality in the
relationship between alcohol disclosure/exposure on social media and alcohol use. Disclosing
content reflecting positive aspects of alcohol may have a self-enhancing effect on the sharers’
alcohol use and can predict stable or slightly increasing alcohol consumption over time when
other factors (e.g. baseline alcohol use) are hold constant. The relationship between disclosure
of content referring to positive aspects of alcohol and later alcohol use may, however, also be
explained by potential third variables not included in the current study, e.g. positive alcohol
experiences.
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1980

1981

1982

1983

1984

1985

1986

1987

1988

Doctoral Theses at The Faculty of Psychology,

University of Bergen

Allen, H.M., Dr. philos.

Myhrer, T., Dr. philos.

Svebak, S., Dr. philos.

Myhre, G., Dr. philos.

Eide, R., Dr. philos.

Veernes, R.J., Dr. philos.

Kolstad, A., Dr. philos.

Laberg, T., Dr. philos.

Hellesnes, T., Dr. philos.

Haland, W., Dr. philos.

Hagtvet, K.A., Dr. philos.

Jellestad, F.K., Dr. philos.

Aarg, L.E., Dr. philos.

Underlid, K., Dr. philos.

Laberg, J.C., Dr. philos.

Vollmer, F.C., Dr. philos.

Ellertsen, B., Dr. philos.

Kaufmann, A., Dr. philos.

Parent-offspring interactions in willow grouse (Lagopus
L. Lagopus).

Behavioral Studies after selective disruption of
hippocampal inputs in albino rats.

The significance of motivation for task-induced tonic
physiological changes.

The Biopsychology of behavior in captive Willow
ptarmigan.

PSYCHOSOCIAL FACTORS AND INDICES OF
HEALTH RISKS. The relationship of psychosocial
conditions to subjective complaints, arterial blood
pressure, serum cholesterol, serum triglycerides and
urinary catecholamines in middle aged populations in
Western Norway.

Neuropsychological effects of diving.

Til diskusjonen om sammenhengen mellom sosiale
forhold og psykiske strukturer. En epidemiologisk
undersgkelse blant barn og unge.

Neuropsychological assessment in alcohol dependence.

Leering og problemlgsning. En studie av den
perseptuelle analysens betydning for verbal leering.

Psykoterapi: relasjon, utviklingsprosess og effekt.

The construct of test anxiety: Conceptual and
methodological issues.

Effects of neuron specific amygdala lesions on fear-
motivated behavior in rats.

Health behaviour and sosioeconomic Status. A survey
among the adult population in Norway.

Arbeidslayse i psykososialt perspektiv.

Expectancy and classical conditioning in alcoholics'
craving.

Essays on explanation in psychology.

Migraine and tension headache: Psychophysiology,
personality and therapy.

Antisosial atferd hos ungdom. En studie av psykologiske
determinanter.



1989

1990

1991

1992

1993

1994

Mykletun, R.J., Dr. philos.

Havik, O.E., Dr. philos.

Braten, S., Dr. philos.

Wold, B., Dr. psychol.

Flaten, M.A., Dr. psychol.

Alsaker, F.D., Dr. philos.

Kraft, P., Dr. philos.

Endresen, |.M., Dr. philos.

Faleide, A.O., Dr. philos.

Dalen, K., Dr. philos.

Bg, I.B., Dr. philos.

Nivison, M.E., Dr. philos.

Torgersen, A.M., Dr. philos.

Larsen, S., Dr. philos.

Nordhus, I.H., Dr. philos.

Thuen, F., Dr. psychol.

Solheim, R., Dr. philos.

Johnsen, B.H., Dr. psychol.

Tennessen, F.E., Dr. philos.

Kvale, G., Dr. psychol.

Teacher stress: personality, work-load and health.

After the myocardial infarction: A medical and
psychological study with special emphasis on perceived
illness.

Menneskedyaden. En teoretisk tese om sinnets
dialogiske natur med informasjons- og
utviklingspsykologiske implikasjoner sammenholdt med
utvalgte spedbarnsstudier.

Lifestyles and physical activity. A theoretical and
empirical analysis of socialization among children and
adolescents.

The role of habituation and learning in reflex
modification.

Global negative self-evaluations in early adolescence.

AIDS prevention in Norway. Empirical studies on
diffusion of knowledge, public opinion, and sexual
behaviour.

Psychoimmuniological stress markers in working life.

Asthma and allergy in childhood. Psychosocial and
psychotherapeutic problems.

Hemispheric asymmetry and the Dual-Task Paradigm:
An experimental approach.

Ungdoms sosiale gkologi. En undersgkelse av 14-16
aringers sosiale nettverk.

The relationship between noise as an experimental and
environmental stressor, physiological changes and
psychological factors.

Genetic and environmental influence on temperamental
behaviour. A longitudinal study of twins from infancy to
adolescence.

Cultural background and problem drinking.

Family caregiving. A community psychological study with
special emphasis on clinical interventions.

Accident-related behaviour among children and young
adolescents: Prediction and prevention.

Spesifikke leerevansker. Diskrepanskriteriet anvendt i
seleksjonsmetodikk.

Brain assymetry and facial emotional expressions:
Conditioning experiments.

The etiology of Dyslexia.

Psychological factors in anticipatory nausea and vomiting
in cancer chemotherapy.
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1995

1996

Asbjegrnsen, A.E., Dr. psychol.

Bru, E., Dr. philos.

Braathen, E.T., Dr. psychol.

Johannessen, B.F., Dr. philos.

Sam, D.L., Dr. psychol.

Bjaalid, I.-K., Dr. philos

Martinsen, 9., Dr. philos.

Nordby, H., Dr. philos.

Raaheim, A., Dr. philos.

Seltzer, W.J., Dr.philos.
Brun, W., Dr.philos.
Aas, H.N., Dr. psychol.
Bjarkly, S., Dr. psychol.
Anderssen, Norman, Dr.

psychol.

Sandal, Gro Mjeldheim, Dr.
psychol.

Strumse, Einar, Dr. philos.

Hestad, Knut, Dr. philos.

Lugoe, L.Wycliffe, Dr. philos.

Sandvik, B. Gunnhild, Dr.
philos.

Lie, Gro Therese, Dr. psychol.

@ygard, Lisbet, Dr. philos.

Stormark, Kjell Morten, Dr.
psychol.

Structural and dynamic factors in dichotic listening: An
interactional model.

The role of psychological factors in neck, shoulder and
low back pain among female hospitale staff.

Prediction of exellence and discontinuation in different
types of sport: The significance of motivation and EMG.

Det flytende kjgnnet. Om lederskap, politikk og identitet.
Acculturation of young immigrants in Norway: A
psychological and socio-cultural adaptation.

Component processes in word recognition.

Cognitive style and insight.

Processing of auditory deviant events: Mismatch
negativity of event-related brain potentials.

Health perception and health behaviour, theoretical
considerations, empirical studies, and practical
implications.

Studies of Psychocultural Approach to Families in
Therapy.

Subjective conceptions of uncertainty and risk.

Alcohol expectancies and socialization:
Adolescents learning to drink.

Diagnosis and prediction of intra-institutional
aggressive behaviour in psychotic patients

Physical activity of young people in a health perspective:
Stability, change and social influences.

Coping in extreme environments: The role of personality.

The psychology of aesthetics: explaining visual
preferences for agrarian landscapes in Western Norway.

Neuropsychological deficits in HIV-1 infection.

Prediction of Tanzanian students’ HIV risk and preventive
behaviours

Fra distriktsjordmor til institusjonsjordmor. Fremveksten
av en profesjon og en profesjonsutdanning

The disease that dares not speak its name: Studies on
factors of importance for coping with HIV/AIDS in
Northern Tanzania

Health behaviors among young adults. A psychological
and sociological approach

Emotional modulation of selective attention: Experimental
and clinical evidence.

III



1997

1998

1999

Einarsen, Stale, Dr. psychol.

Knivsberg, Ann-Mari, Dr. philos.

Eide, Arne H., Dr. philos.

Sgrensen, Marit, Dr. philos.
Skjaeveland, Oddvar, Dr.
psychol.

Zewdie, Teka, Dr. philos.

Wilhelmsen, Britt Unni, Dr.
philos.

Manger, Terje, Dr. philos.

Lindstrem, Torill Christine,

Dr. philos.

Skogstad, Anders, Dr. philos.

Haldorsen, Ellen M. Haland,

Dr. psychol.

Besemer, Susan P., Dr. philos.

Winje, Dagfinn, Dr. psychol.

Vosburg, Suzanne K., Dr.
philos.

Eriksen, Hege R., Dr. philos.

Jakobsen, Reidar, Dr. psychol.

Mikkelsen, Aslaug, Dr. philos.

Samdal, Oddrun, Dr. philos.

Friestad, Christine, Dr. philos.

Ekeland, Tor-Johan, Dr. philos.

Bullying and harassment at work: epidemiological and
psychosocial aspects.

Behavioural abnormalities and childhood
psychopathology: Urinary peptide patterns as a potential
tool in diagnosis and remediation.

Adolescent drug use in Zimbabwe. Cultural orientation in
a global-local perspective and use of psychoactive
substances among secondary school students.

The psychology of initiating and maintaining exercise and
diet behaviour.

Relationships between spatial-physical neighborhood
attributes and social relations among neighbors.

Mother-child relational patterns in Ethiopia. Issues of
developmental theories and intervention programs.

Development and evaluation of two educational
programmes designed to prevent alcohol use among
adolescents.

Gender differences in mathematical achievement among
Norwegian elementary school students.

«Good Grief»: Adapting to Bereavement.

Effects of leadership behaviour on job satisfaction,
health and efficiency.

Return to work in low back pain patients.

Creative Product Analysis: The Search for a Valid Model
for Understanding Creativity in Products.

Psychological adjustment after severe trauma. A
longitudinal study of adults’ and children’s posttraumatic
reactions and coping after the bus accident in

Mabgdalen, Norway 1988.

The effects of mood on creative problem solving.

Stress and coping: Does it really matter for subjective
health complaints?

Empiriske studier av kunnskap og holdninger om hiv/aids
og den normative seksuelle utvikling i ungdomsarene.

Effects of learning opportunities and learning climate on
occupational health.

The school environment as a risk or resource for
students’ health-related behaviours and subjective well-
being.

Social psychological approaches to smoking.

Meining som medisin. Ein analyse av placebofenomenet
og implikasjoner for terapi og terapeutiske teoriar.

v



2000

2001

2002

Saban, Sara, Dr. psychol.
Carlsten, Carl Thomas, Dr.
philos.

Dundas, Ingrid, Dr. psychol.

Engen, Liv, Dr. philos.

Hovland, Ole Johan, Dr. philos.

Lillejord, Selvi, Dr. philos.
Sandell, Ove, Dr. philos.
Oftedal, Marit Petersen,

Dr. philos.

Sandbak, Tone, Dr. psychol.

Eid, Jarle, Dr. psychol.
Skinstad, Anne Helene,
Dr. philos.

Binder, Per-Einar, Dr. psychol.

Roald, Ingvild K., Dr. philos.

Fekadu, Zelalem W., Dr. philos.

Melesse, Fantu, Dr. philos.

Raheim, Malfrid, Dr. philos.

Engelsen, Birthe Kari,
Dr. psychol.

Lau, Bjern, Dr. philos.

Ihlebzek, Camilla, Dr. philos.

Brain Asymmetry and Attention: Classical Conditioning
Experiments.

God lesing — God leering. En aksjonsrettet studie av
undervisning i fagtekstlesing.

Functional and dysfunctional closeness. Family
interaction and children’s adjustment.

Kartlegging av leseferdighet pa smaskoletrinnet og
vurdering av faktorer som kan vaere av betydning for
optimal leseutvikling.

Transforming a self-preserving “alarm” reaction into a
self-defeating emotional response: Toward an integrative
approach to anxiety as a human phenomenon.

Handlingsrasjonalitet og spesialundervisning. En analyse
av aktarperspektiver.

Den varme kunnskapen.

Diagnostisering av ordavkodingsvansker: En
prosessanalytisk tilnaermingsmate.

Alcohol consumption and preference in the rat: The
significance of individual differences and relationships to
stress pathology

Early predictors of PTSD symptom reporting;
The significance of contextual and individual factors.

Substance dependence and borderline personality
disorders.

Individet og den meningsbaerende andre. En teoretisk
undersgkelse av de mellommenneskelige
forutsetningene for psykisk liv og utvikling med
utgangspunkt i Donald Winnicotts teori.

Building of concepts. A study of Physics concepts of
Norwegian deaf students.

Predicting contraceptive use and intention among a
sample of adolescent girls. An application of the theory of
planned behaviour in Ethiopian context.

The more intelligent and sensitive child (MISC)
mediational intervention in an Ethiopian context: An
evaluation study.

Kvinners kroppserfaring og livssammenheng. En
fenomenologisk — hermeneutisk studie av friske kvinner
og kvinner med kroniske muskelsmerter.

Measurement of the eating problem construct.

Weight and eating concerns in adolescence.

Epidemiological studies of subjective health complaints.



2003

2004

Rosén, Gunnar O. R, Dr.
philos.

Hgines, Marit Johnsen, Dr.
philos.

Anthun, Roald Andor, Dr.
philos.

Pallesen, Stale, Dr. psychol.

Midthassel, Unni Vere, Dr.
philos.

Kallestad, Jan Helge, Dr. philos.

Ofte, Sonja Helgesen, Dr.
psychol.
Netland, Marit, Dr. psychol.

Diseth, Age, Dr. psychol.

Bjuland, Raymond, Dr. philos.

Arefjord, Kjersti, Dr. psychol.

Ingjaldsson, Jon Porvaldur, Dr.
psychol.

Holden, Barge, Dr. philos.

Holsen, Ingrid, Dr. philos.

Hammar, Asa Karin, Dr.
psychol.

Sprugevica, leva, Dr. philos.

Gabrielsen, Egil, Dr. philos.

Hansen, Anita Lill, Dr. psychol.

Dyregrov, Kari, Dr. philos.

Torsheim, Torbjern, Dr.
psychol.

The phantom limb experience. Models for understanding
and treatment of pain with hypnosis.

Fleksible sprakrom. Matematikkleering som
tekstutvikling.

School psychology service quality.
Consumer appraisal, quality dimensions, and
collaborative improvement potential

Insomnia in the elderly. Epidemiology, psychological
characteristics and treatment.

Teacher involvement in school development activity. A
study of teachers in Norwegian compulsory schools

Teachers, schools and implementation of the Olweus
Bullying Prevention Program.

Right-left discrimination in adults and children.

Exposure to political violence. The need to estimate our
estimations.

Approaches to learning: Validity and prediction of
academic performance.

Problem solving in geometry. Reasoning processes of
student teachers working in small groups: A dialogical
approach.

After the myocardial infarction — the wives’ view. Short-
and long-term adjustment in wives of myocardial
infarction patients.

Unconscious Processes and Vagal Activity in Alcohol
Dependency.

Folger av atferdsanalytiske forklaringer for
atferdsanalysens tilnaerming til utforming av behandling.

Depressed mood from adolescence to ‘emerging
adulthood’. Course and longitudinal influences of body
image and parent-adolescent relationship.

Major depression and cognitive dysfunction- An
experimental study of the cognitive effort hypothesis.

The impact of enabling skills on early reading acquisition.
LESE FOR LIVET. Lesekompetansen i den norske
voksenbefolkningen sett i lys av visjonen om en

enhetsskole.

The influence of heart rate variability in the regulation of
attentional and memory processes.

The loss of child by suicide, SIDS, and accidents:
Consequences, needs and provisions of help.

Student role strain and subjective health complaints:
Individual, contextual, and longitudinal perspectives.

VI



2004

2005

2005

2006

Haugland, Bente Storm Mowatt
Dr. psychol.

Milde, Anne Marita, Dr. psychol.

Stornes, Tor, Dr. philos.

Maehle, Magne, Dr. philos.

Kobbeltvedt, Therese, Dr.
psychol.

Thomsen, Tormod, Dr. psychol.

Laberg, Else-Marie, Dr.
psychol.

Kyrkjebg, Jane Mikkelsen, Dr.
philos.

Laumann, Karin, Dr. psychol.

Holgersen, Helge, PhD

Hetland, Hilde, Dr. psychol.

Iversen, Anette Christine, Dr.
philos.
Mathisen, Gro Ellen, PhD

Saevi, Tone, Dr. philos.

Wiium, Nora, PhD

Kanagaratnam, Pushpa, PhD

Larsen, Torill M. B. , PhD

Bancila, Delia, PhD

Hillestad, Torgeir Martin, Dr.
philos.

Parental alcohol abuse. Family functioning and child
adjustment.

Ulcerative colitis and the role of stress. Animal studies of
psychobiological factors in relationship to experimentally
induced colitis.

Socio-moral behaviour in sport. An investigation of
perceptions of sportspersonship in handball related to
important factors of socio-moral influence.

Re-inventing the child in family therapy: An investigation
of the relevance and applicability of theory and research
in child development for family therapy involving children.

Risk and feelings: A field approach.
Localization of attention in the brain.

Functional laterality and attention modulation in
schizophrenia: Effects of clinical variables.

Learning to improve: Integrating continuous quality
improvement learning into nursing education.

Restorative and stress-reducing effects of natural
environments: Experiencal, behavioural and
cardiovascular indices.

Mellom oss - Essay i relasjonell psykoanalyse.

Leading to the extraordinary?
Antecedents and outcomes of transformational
leadership.

Social differences in health behaviour: the motivational
role of perceived control and coping.

Climates for creativity and innovation: Definitions,
measurement, predictors and consequences.

Seeing disability pedagogically — The lived experience of
disability in the pedagogical encounter.

Intrapersonal factors, family and school norms: combined
and interactive influence on adolescent smoking
behaviour.

Subjective and objective correlates of Posttraumatic
Stress in immigrants/refugees exposed to political
violence.

Evaluating principals™ and teachers’ implementation of
Second Step. A case study of four Norwegian primary
schools.

Psychosocial stress and distress among Romanian
adolescents and adults.

Normalitet og avvik. Forutsetninger for et objektivt

psykopatologisk avviksbegrep. En psykologisk, sosial,
erkjennelsesteoretisk og teorihistorisk framstilling.

VII



2006

2007

Nordanger, Dag Qystein, Dr.
psychol.

Rimol, Lars Morten, PhD

Krumsvik, Rune Johan, Dr.
philos.

Norman, Elisabeth, Dr. psychol.

Israel, K Pravin, Dr. psychol.

Glasg, Lars, PhD

Knutsen, Ketil, Dr. philos.

Matthiesen, Stig Berge, PhD

Gramstad, Arne, PhD

Bendixen, Mons, PhD

Mrumbi, Khalifa Maulid, PhD

Hetland, Jarn, Dr. psychol.

Kakoko, Deodatus Conatus
Vitalis, PhD

Mykletun, Arnstein, Dr. psychol.

Sivertsen, Bgrge, PhD

Singhammer, John, Dr. philos.

Janvin, Carmen Ani Cristea,
PhD

Braarud, Hanne Cecilie,
Dr.psychol.

Tveito, Torill Helene, PhD

Psychosocial discourses and responses to political
violence in post-war Tigray, Ethiopia.

Behavioral and fMRI studies of auditory laterality and
speech sound processing.

ICT in the school. ICT-initiated school development in
lower secondary school.

Gut feelings and unconscious thought:
An exploration of fringe consiousness in implicit
cognition.

Parent involvement in the mental health care of children
and adolescents. Emperical studies from clinical care
setting.

Affects and emotional regulation in leader-subordinate
relationships.

HISTORIER UNGDOM LEVER - En studie av hvordan
ungdommer bruker historie for & gjgre livet meningsfullt.

Bullying at work. Antecedents and outcomes.

Neuropsychological assessment of cognitive and
emotional functioning in patients with epilepsy.

Antisocial behaviour in early adolescence:
Methodological and substantive issues.

Parental iliness and loss to HIV/AIDS as experienced by
AIDS orphans aged between 12-17 years from Temeke
District, Dar es Salaam, Tanzania: A study of the
children’s psychosocial health and coping responses.

The nature of subjective health complaints in
adolescence: Dimensionality, stability, and psychosocial
predictors

Voluntary HIV counselling and testing service uptake
among primary school teachers in Mwanza, Tanzania:
assessment of socio-demographic, psychosocial and
socio-cognitive aspects

Mortality and work-related disability as long-term
consequences of anxiety and depression: Historical
cohort designs based on the HUNT-2 study

Insomnia in older adults. Consequences, assessment
and treatment.

Social conditions from before birth to early adulthood —
the influence on health and health behaviour

Cognitive impairment in patients with Parkinson’s
disease: profiles and implications for prognosis

Infant regulation of distress: A longitudinal study of
transactions between mothers and infants

Sick Leave and Subjective Health Complaints

VIII



2007

2008

2008

Magnussen, Liv Heide, PhD

Thuen, Elin Marie, Dr.philos.

Solberg, Ole Asbjgrn, PhD

Sareide, Gunn Elisabeth,

Dr.philos.

Svensen, Erling, PhD

@verland, Simon Nygaard, PhD

Eichele, Tom, PhD

Bgrhaug, Kjetil, Dr.philos.

Eikeland, Thorleif, Dr.philos.

Wadel, Carl Cato, Dr.philos.

Vinje, Hege Forbech, PhD

Noort, Maurits van den, PhD

Breivik, Kyrre, Dr.psychol.

Johnsen, Grethe E., PhD

Seetrevik, Bjern, PhD

Carvalhosa, Susana Fonseca,
PhD

Brennick, Kolbjgrn Selvag

Posserud, Maj-Britt Rocio

Haug, Ellen

Skjerve, Arvid

Returning disability pensioners with back pain to work

Learning environment, students’ coping styles and
emotional and behavioural problems. A study of
Norwegian secondary school students.

Peacekeeping warriors — A longitudinal study of
Norwegian peacekeepers in Kosovo

Narrative construction of teacher identity

WORK & HEALTH. Cognitive Activation Theory of Stress
applied in an organisational setting.

Mental health and impairment in disability benefits.
Studies applying linkages between health surveys and
administrative registries.

Electrophysiological and Hemodynamic Correlates of
Expectancy in Target Processing

Oppseding til demokrati. Ein studie av politisk oppseding
i norsk skule.

Om a vokse opp pa barnehjem og pa sykehus. En
undersgkelse av barnehjemsbarns opplevelser pa
barnehjem sammenholdt med sanatoriebarns
beskrivelse av langvarige sykehusopphold — og et forsgk
pa forklaring.

Medarbeidersamhandling og medarbeiderledelse i en
lagbasert organisasjon

Thriving despite adversity: Job engagement and self-care
among community nurses

Working memory capacity and foreign language
acquisition

The Adjustment of Children and Adolescents in Different
Post-Divorce Family Structures. A Norwegian Study of
Risks and Mechanisms.

Memory impairment in patients with posttraumatic stress
disorder

Cognitive Control in Auditory Processing

Prevention of bullying in schools: an ecological model

Attentional dysfunction in dementia associated with
Parkinson’s disease.

Epidemiology of autism spectrum disorders

Multilevel correlates of physical activity in the school
setting

Assessing mild dementia — a study of brief cognitive
tests.

IX



2009

2009

Kjanniksen, Lise

Gundersen, Hilde
Omvik, Siri

Molde, Helge

Foss, Else

Westrheim, Kariane

Wehling, Eike

Wangberg, Silje C.

Nielsen, Morten B.

Sandu, Anca Larisa

Guribye, Eugene

Sgrensen, Lin

Tjomsland, Hege E.

Helleve, Ingrid

Skorpen, Aina
Jye, Christine

Andreassen, Cecilie Schou

Stang, Ingun

Sequeira, Sarah Dorothee Dos
Santos

Kleiven, Jo, dr.philos.
Jonsdottir, Gudran

Hove, Oddbjgrn

Wageningen, Heidi Karin van

The association between adolescent experiences in
physical activity and leisure time physical activity in
adulthood: a ten year longitudinal study
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