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Abstract: Excessive alcohol use and gambling can have negative consequences. Across countries,
the risk of excessive alcohol use is more common in university populations than in the general
population. However, few studies have investigated the prevalence of both alcohol use and gambling
in this group. This study explores these behaviours in a Swedish university setting. In addition, this
study investigates how impulsivity affects alcohol use and gambling. In total, 794 Swedish students
answered an online survey. Data were analysed using descriptive statistics to determine prevalence,
and multinomial logistic regression was used to determine the contribution of impulsivity, age, and
sex to alcohol use and gambling. Compared to the Swedish national prevalence, the prevalence was
higher for excessive alcohol use, but the prevalence of gambling was at the same level or lower. High
levels of impulsivity and male sex increased the risk of excessive alcohol use, while older age lowered
the risk of excessive alcohol use and gambling. The results indicate that primarily young men could
benefit from primary prevention in a university setting. Also, screening for impulsivity in men might
be one way to identify risk groups in a university population.

Keywords: alcohol use; gambling; risk; impulsivity; Swedish university sample

1. Introduction

Problematic alcohol use is one of the most important factors contributing to global
health burden and societal costs [1]. In addition, problem gambling is increasingly recog-
nised as a public health issue, and harms from gambling affect health and, even at low
risk levels, contributes to a loss of quality of life similar to the long-term consequences of,
for example, moderate alcohol use disorder [2,3]. In Sweden, 16% of adults (18–64 years)
are classified as hazardous alcohol consumers, which is defined as consuming 14 glasses
of alcohol for males and 9 glasses for females per week [4]. As for problem gambling,
1.3% of the population aged 16–87 years experience gambling problems, and an additional
2.9% experience less serious sub-clinical problems (problem gambling was defined as a
score over 8 (high-risk gambling), at-risk gambling as a score of 3 to 7 (medium risk), and
sub-clinical gambling as a score of 1 to 2 of the Problem Gambling Severity Index, according
to the Swedish Longitudinal Gambling Study) [5]. Both hazardous alcohol consumption
and problem gambling are more common among younger people than among older people
and more common among men than among women.

Alcohol use and other behaviours have been linked to impulsivity [6,7]. However,
of all the personality traits associated with problematic alcohol use and gambling, traits
related to impulsivity appear to show the most robust relations to both alcohol- and
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gambling-related problems [8]. Impulsivity has been defined as ‘a predisposition toward
rapid, unplanned reactions to internal or external stimuli without regard to the negative
consequences of these reactions to the impulsive individual or others’ [9] on p. 1784.

However, the relationship between drinking or gambling and impulsivity may be
influenced by, as well as influence, several other factors. For example, a longitudinal study
following a sample of 7th grade students found impulsivity to be associated with the
age of gambling onset only for individuals with low socio-economic status [10]. Motives
for gambling have also been found to mediate the relationship between impulsivity and
problem gambling [11]. Another study found that the higher the self-reported impulsivity,
the more the self-reported adverse consequences from gambling [12]. According to a review,
impulsivity was also linked to a craving for alcohol [13]. Furthermore, impulsivity has
been found to mediate the association between early life stressors (i.e., childhood trauma
or abuse) and severity of alcohol dependence [14].

Being male is commonly associated with both high impulsivity and problematic alco-
hol use and gambling and has been found to both moderate and mediate the relationship
between impulsivity and alcohol problems [15]. Benjet et al. [16] found that being male
was one of the most significant risk factors when it comes to students’ hazardous drinking.
In addition, men who take bigger risks, but not women, have been found to score higher
on impulsivity than men in the general population, a characteristic that obviously makes
men more susceptible to unhealthy gambling behaviours [12].

Impulsivity, however, is a complex construct that includes lack of perseverance (the
tendency to not finish tasks), lack of planning (involving acting without thinking), sen-
sation seeking (encompassing behaviour tendencies of trying new and exciting activities
or sensations), and negative/positive urgency (representing the tendency to act rashly
in response to strong negative/positive emotions) [17–20].Consequently, according to a
meta-analysis of studies examining impulsivity as a risk factor for alcohol use, results vary
considerably [21]. In addition, studies on gambling have generated diverse results. For ex-
ample, one study found high impulsivity to be the only personality characteristic associated
with all five addictive behaviours studied [22], but another study found that impulsivity
was not a significant predictor of problem gambling when included in a regression with
other measures of personality traits associated with risk [23]. However, a recent review and
meta-analysis found a link between neuroticism (of which impulsivity is a component) and
gambling [24]. A similar result between impulsivity and gambling was found [12].

Several studies have investigated university students’ alcohol use and gambling
behaviours. One review found a high prevalence of alcohol use and problematic alcohol
use among European students [25]. A review focused on Great Britain and Ireland reported
high prevalence of alcohol use and problematic alcohol use among students [26]. Among
Hong Kong students, the lifetime prevalence for problem was 14.7% [27]. Another study
found a high prevalence of problem gambling in a student population [28]. On an overall
level, one review found that the prevalence of pathological gambling among university
students was 6.13% and that being male was associated with an increase in prevalence,
whereas age was not [29]. Similar results are present in Swedish research for alcohol use and
gambling. One study found that 87% of a sample consisting of Swedish university students
engaged in risky alcohol use [30]. Similar results were found by a study by Andersson
et al. [31]. Problem gambling was associated with higher levels of alcohol use, and an
increase in alcohol use led to an increase in the risk for problem gambling for individuals
between 16 and 24 years of age [32].

In sum, both impulsivity and problematic alcohol use and gambling are complex
constructs with multi-facet interactions that need to be explored further, especially in
university students samples. Specifically, research needs to fill the knowledge gap regarding
these risky behaviours among Swedish university students. This study addresses these
issues. Furthermore, there are currently no studies that address the risk level when it comes
to both alcohol and gambling among Swedish university students. Our study attempts to
fill that gap by addressing these two risk behaviours at the same time.
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Aim of the Study

This study explores the level of alcohol use and gambling problems in a sample of
Swedish university students. This approach includes two sub-goals: to describe the preva-
lence of different levels of drinking and/or gambling associated with risk and harm and
to compare impulsivity and sex differences between students who have no self-identified
drinking and gambling problems and students that have self-identified alcohol and/or
gambling problems associated with risk. The hypothesis is that students with problems re-
lated to drinking and/or gambling will experience a higher degree of self-rated impulsivity
compared to students with no problems related to drinking and/or gambling.

Additionally, another aim is to test whether age acts as a mediator for impulsivity
in relation to negative consequences for alcohol use and gambling. This includes if sex
works as a moderator when it comes to the association between impulsivity and negative
consequences from alcohol use and gambling.

2. Materials and Methods
2.1. Procedure

In October 2020, potential participants were recruited via advertisements from the
Karolinska Institute’s (KI) communications office. The only inclusion criterion was that
respondents had to be enrolled at a Swedish university. No exclusion criteria were used.
Given that KI is mainly a medical university, other students were also recruited by forward-
ing information about the study to two more universities in Sweden as well as through
posts on student forums on various social media platforms (e.g., Instagram, Facebook,
Accindi, and LinkedIn), such as the official profiles for Swedish universities. Those inter-
ested in participating followed a link redirecting them to a website containing details about
the purpose of the study, the procedure surrounding the survey, ethics, and the principal
investigators. They also learned that the second author would provide them a recorded
lecture on procrastination once the survey was completed as a reward for participating.
Once providing informed consent using a checkbox, the students were forwarded to the
survey, which was managed in LimeSurvey. All information and the survey itself were
available in English and Swedish. On average (SD = 16), the survey took 21 min to complete,
and the questions/measures always followed the same order (i.e., no randomisation of the
self-report measures). All items needed to be completed to go on to the next page of the
survey, with one self-report measure being presented per page. A progress bar on top of the
screen (0–100%) provided a visual of how much of the survey the student had completed.

2.2. Measures
2.2.1. Alcohol Use Disorders Identification Test

The Alcohol Use Disorders Identification Test (AUDIT) was originally developed
by [33] as a short screening tool for assessing alcohol use. The self-report measure has
10 items—e.g., ‘How many standard drinks containing alcohol do you have on a typical
day when drinking?’, ‘How often do you have a drink containing alcohol?’—and is rated
on a scale of 0–4, with higher numbers indicating more problematic alcohol use. The last
two items, however, use a scale that scores as 0, 2, and 4. The total score of the AUDIT
ranges from 0 to 40. The Cronbach’s α (i.e., internal consistency) was 0.82 for a Swedish
version of the test. For the sample used in this study, the Cronbach’s α was 0.82.

2.2.2. Problem Gambling Severity Index

The Problem Gambling Severity Index (PGSI) was derived from the Canadian Problem
Gambling Inventory, which measures the signs and consequences of problem gambling.
The self-report has nine items—e.g., ‘Have you felt guilty about the way you gamble or
what happens when you gamble?’ and ‘Have you needed to gamble with larger amounts
of money to get the same feeling of excitement?’—and is scored on a 0–3 rating scale.
The total score of the PGSI ranges from 0 to 27 (Ferris & Wynne, 2001): a score of 8 and
over indicates a high risk and problem gambling; a score pf 3–7 indicates being at risk for
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problem gambling and can be seen as medium risk; a score of 1–2 indicates a low risk [5,34].
The PGSI has a test–retest reliability of 0.78 and Cronbach’s α of 0.84. For the sample used
in this study, the Cronbach’s α was 0.87.

2.2.3. Susceptibility to Temptation Scale

The Susceptibility to Temptation Scale (STS) is a measure of sensitivity to delay and
impulsivity, originally developed by [35] in relation to research on procrastination. The
self-report measure has 11 items—e.g., ‘It takes a lot for me to delay gratification’—and is
rated on a scale of 1–5, with higher numbers reflecting greater impulsivity. The total score
of the STS is 11–55. The self-report measures, however, do not have established cut-offs, but
in a sample of individuals seeking treatment for procrastination, their average score was
42.02 (SD = 7.07) [36]. The STS has a one-factor solution referred to as impulsivity and has
an internal consistency of 0.89 [35]. A Swedish psychometric evaluation was also carried
out [36], obtaining an internal consistency of 0.87 and a similar factorial structure. The STS
is positively correlated to procrastination (rs = 0.39–0.53), anxiety (r = 0.30), depression
(r = 0.20) and negatively correlated to quality of life (r = −0.21) [36]. For the sample used in
this study, the Cronbach’s α was 0.94.

2.3. Study Sample Characteristics

The total sample consisted of 794 respondents: 532 females (67%), 258 males (32.5%),
and 4 individuals (0.5%) who categorised themselves as ‘other’. When it comes to age
distribution, the mean age was 28.9 years (SD = 8.2), and the median age was 27 years. For
women, the mean age was 29.4 years (SD = 8.8), and the median age was 27 years. For
males the mean age was 27.8 years (SD = 6.7), and the median age was 26 years. There
was a significant difference in age between females and males—t(788) = 2.67, p = 0.008.
However, this difference was small and not considered to have any influence on the results
of the study. For the individuals who identified their sex as ‘other’ (i.e., people who did
not want to define or disclose their sex), the mean age was 27.8 years (SD = 8.46), and the
median age was 28.5 years.

The mean number of university credits achieved was 194.0 (SD = 136.4)—for females
194.0 (SD = 136.4), and for males 189.5 (SD = 143.8)—with no significant difference between
men and women, t(788) = 0.43, p = 0.67. For the category ‘other’, the mean number of
credits was 206 (SD = 235.6). One full-time semester equals 30 credits (i.e., European Credit
Transfer System).

2.4. Data Analysis

Descriptive statistics was used to describe the prevalence levels in the sample. Chi2

analysis was also carried out to examine the distribution of frequencies for men and women.
Multinomial regression was performed using risk categories for both AUDIT and PGSI.
Multinomial regression has been used in previous studies regarding alcohol and risk [37,38].
The following cut-offs regarding the risk for classifying PGSI scores were used: zero points
equalled no risk; one to two points equalled low risk; three to seven points indicated
medium risk; eight and above corresponded to high risk [5,34]. In this study, however,
the two highest categories were collapsed into one category. This was done because there
were few high-risk gamblers. A similar procedure was used for AUDIT: 0 indicated no
risk, 1 to 7 indicated low risk, 8 to 14 indicated medium risk, above 15 indicated high risk
and alcohol dependence. The medium and high-risk categories were collapsed into one
category. After that, the highest risk level for AUDIT or PGSI was used as the dependent
variable in regression analysis, e.g., having a medium/high risk on both instruments
resulted in a medium/high risk in the analysis. However, having a low risk on PGSI and
a medium/high risk on AUDIT resulted in a medium/high risk in the analysis and vice
versa if a respondent had a higher risk on the PGSI and a lower risk on AUDIT.

A mediator analysis was carried out using the total score on the impulsivity measure
and the total score on AUDIT, using age as a mediator. Furthermore, a moderator analysis
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with the same premise as for the mediator analysis was carried out but using sex as a
moderator. An analysis of PGSI was not included due to the few cases endorsing negative
consequences from gambling. All these analyses used the MEDMOD package in Jamovi.

Statistical analyses were performed using SPSS V.28, and multinomial regression and
mediator analysis were performed using Jamovi 1.6.23.

3. Results
3.1. Levels of Alcohol Use and Gambling in the Sample (n = 794)

The prevalence of alcohol use associated with a medium risk was 17.8% and that
associated with a high risk was 4.0%. For women, medium risk use was found for 15.4% of
the sample, and high risk for 2.6%. For men, these numbers were slightly higher: 22.5%
of men had medium risk, and 7% had a high risk. The prevalence of gambling problems
(i.e., individuals who were at medium risk and at high risk) was 1.1%. Medium-risk
gamblers constituted 0.5% and high-risk gamblers (most likely, individuals with gambling
problems) accounted for 0.6%. For women, those numbers were 0.2% for medium-risk
gamblers and 0.6% for individuals who were at high risk for gambling problems. For men,
these numbers were 1.2% for individuals at medium risk and 0.8% for individuals at high
risk for gambling problems. See Table 1 for an overview.

Table 1. Prevalence of different risk levels for alcohol use and gambling.

Level or Risk Measure

AUDIT
Total n (%)

AUDIT
Women n

(%)
AUDIT

Men n (%)
AUDIT

Other n (%)
PGSI

Total n (%)
PGSI

Women n
(%)

PGSI
Men n (%)

PGSI
Other n (%)

No risk 177 (22.3%) 118 (22.2%) 58 (22.5%) 1 (25%) 751 (95.1%) 517 (97.2%) 234 (90.7%) 4 (100%)
Low risk 444 (55.9%) 318 (59.8%) 124 (48.1%) 2 (50%) 30 (3.8%) 11 (2.1%) 19 (7.4%) -
Medium

risk 141 (17.8%) 82 (15.4%) 58 (22.5%) 1 (25%) 4 (0.5%) 1 (0.2%) 3 (1.2%) -

High
risk 32 (4.0%) 14 (2.6%) 18

(7%) - 5 (0.6%) 3 (0.6%) 2 (0.8%) -

Total 794 (100%) 532 (100%) 258 (100%) 4 (100%) 794 (100%) 532 (100%) 258 (100%) 4 (100%)

The Chi2 test showed a significant difference for different risk levels of AUDIT between
men and women, X2(3, N = 790) = 17.26, p < 0.01. There was also a significant difference for
the risk levels for PGSI. However, one assumption (the count in the cells were lower than
five in 60% of the cases) was violated, thus a likelihood ratio was used instead of Chi2. The
result was 16.59, p < 0.01.

3.2. Results of the Multinomial Regression

Table 2 presents the results of the multinomial regression. Being male and experiencing
higher levels of impulsivity were associated with having more problems (medium and
high risk) in terms of alcohol use and gambling (even though the number of medium- and
high-risk gamblers was low). Being older was also associated with a lower risk level. None
of the variables were significant for low-risk alcohol use, and None of the variables were
significant for low-risk alcohol use and gambling associated with low risk in comparison
with no risk of alcohol use and gambling (reference category).
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Table 2. Results of the Multinomial Regression.

95% CI

Risk Level Predictor Estimate SE Z p OR UL LL
Low Risk (No Risk 1) Intercept 0.29557 0.49047 0.603 0.547 1.344 0.514 3.514

Age 0.01266 0.01118 1.133 0.257 1.013 0.991 1.035
Gender −0.08115 0.19914 −0.408 0.684 0.922 0.624 1.362

STS Total 2 0.00995 0.00876 1.136 0.256 1.010 0.993 1.027

Medium/High Risk
(No Risk) Intercept −0.78516 0.65667 −1.196 0.232 0.456 0.126 1.652

Age −0.03996 0.01617 −2.471 0.013 0.961 0.931 0.992
Gender 0.53096 0.22991 2.309 0.021 1.701 1.084 2.669

STS Total 0.04929 0.01121 4.399 <0.001 1.051 1.028 1.074
1 Reference category; 2 STS = Susceptibility to Temptation Scale.

3.3. Results from the Mediator and Moderator Analysis

A mediator analysis was performed to investigate the effects of impulsivity and age
on the risk behaviours. Age showed a partial mediation below 20% for the total score on
AUDIT (16.20%), indicating that age did not mediate impulsivity. Sex was not a moderator
based on the nonsignificant value of p = 0.78 (see Table 3).

Table 3. Moderation Estimates.

95% Confidence Interval
Estimate SE Lower Upper Z p

STStot 0.07461 0.0146 0.0460 0.1033 5.102 <0.001

Sex 1.20081 0.3278 0.5583 1.8433 3.663 <0.001

STStot × Sex −0.00909 0.0318 −0.0714 0.0533 −0.286 0.775

4. Discussion

This study evaluated the prevalence of alcohol use and gambling associated with
risk in a Swedish university population and investigated how sex, age, and impulsivity
influence the risk level of alcohol and gambling by means of multinomial regression.

The results showed that the prevalence of alcohol problems was higher in the partici-
pants than in the Swedish population in general [4]. This is line with previous studies [25].
Overall, the levels of risk related to gambling was lower than the national average [5].
More specifically, for women, the level of gambling associated with high risk was in line
with the national prevalence level of 0.6%. However, the level of medium risk related to
gambling was lower than the national average for both men and women. For men, the
results regarding high-risk gambling are comparable with the national Swedish average.
The findings from our study contradict previous results [29]. One plausible explanation for
this might the fact that the majority of the participants were women who, in general, tend
to gamble less.

The results from multinomial regression are in line with our hypothesis, indicating
that being male and having higher levels of impulsivity is associated with higher levels of
risk for alcohol use and gambling. The results from the mediator and moderator analysis
indicated that age was only a partial mediator and that sex was not a moderator in relation
to the consequences of alcohol use. A possible explanation for this might be that the
participants were older and that a link between impulsivity and age is primarily observed
in younger individuals. What may have been measured was impulsivity as an actual stable
trait in the sample due to the older age of the respondents (the mean age in the sample
was almost 29 years). University studies might not be accessible and/or interesting for
individuals with a high level of trait impulsivity. The opposite might be true for the current
sample, thus resulting in skewed results when it comes to impulsivity. In addition, the
model showed that older age decreases the risk for alcohol use and gambling.
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4.1. Practical Implications

Given the results when it comes to the prevalence of alcohol use and gambling associ-
ated with medium and high risk, one possible implication from a preventive standpoint
would be to administer a general screening tool focused on the risk for alcohol use and
gambling to newly admitted students or as a regular check-up of their health and wellbeing
once every semester. Several of the Swedish universities included in the study have health
care units that provide psychiatric services. Screening for alcohol and gambling could
be part of their provision of healthcare services. Students who score in the clinical range
would get feedback on their results and information on where to seek further assistance,
such as at a student healthcare centre. Likewise, students who are experiencing risk and
would like to start up with low-intensity support could be advised to use an internet-based
intervention, which is already provided by Swedish universities [39,40] One way could be
to use a similar set up as that currently being evaluated in Swedish workplace settings [41].

Furthermore, because younger age, being male, and impulsivity are related to having
more problems with alcohol use and, to some extent, gambling, targeted screening and
psychoeducational programs might be an alternative route for preventing further diffi-
culties. This might be particularly relevant for educational settings that tend to attract
students with these demographics. Targeted primary prevention aimed towards identified
risk segments could be another way to help this group. Information campaigns regarding
alcohol and gambling could be one way of decreasing risk in this group.

As a preventive effort based on sex, the level of problems, and impulsivity, tailored
interventions could be offered to alleviate symptoms early on for students experiencing
these problems. This should be done in order to minimise the negative consequences of
these behaviours. Students experiencing behaviours associated with risk (i.e., alcohol use)
have a lower academic achievement when it comes to university studies [42–45]. Preventive
efforts that target this group are also recommended [42]. Several reviews have found that
interventions aimed towards college students are successful in reducing alcohol use [46,47].
In addition, providing a preventive effort might be one way of altering potentially harmful
trajectories that span a lifetime.

However, one important aspect when it comes to prevalence rates in the results is
that vulnerable individuals of both sexes do engage in behaviours associated with risk.
Although being male stands out as a risk factor, women may still need to be targeted by
preventive efforts.

4.2. Limitations

This study has several limitations that need to be addressed when reviewing the results.
First, there was no control of whether the respondents attended a Swedish university.
However, all the information about the survey was distributed using accounts managed by
universities. All the advertisements and information targeted university students and also
conveyed the information that a respondent had to be enrolled at a Swedish university in
order to be eligible to participate. In addition, data collection was made during the second
semester of 2020 (i.e., during the second wave of the COVID-19 pandemic). Similar to other
countries, Sweden imposed several recommendations to manage the spread of the virus,
which meant no on-campus education. It is unclear whether this influenced the students’
responses to the self-report measures included in this study. Research indicates that stress
levels increased and mental health was impaired among students in the United Kingdom
following the COVID-19 pandemic [48]. However, Sweden did not enforce restrictions
such as shutdown or total isolation at home, suggesting that students in this study may
have been less affected. One study found that the academic achievement improved during
the pandemic, which could indicate a decrease in alcohol use since the study also found
that high use of alcohol was associated with lower academic performance [49] and another
found that alcohol use increased [50]. Based on these two studies, it is hard to ascertain
how COVID-19 might have influenced the results. This conclusion is supported by a review
that found both an increase and a decrease regarding alcohol consumption in different
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groups [51]. Participants were recruited by advertisements and posts on social media
platforms, which may attract a certain type of student. This may therefore impact the
generalizability of the findings, in regard to those experiencing more severe problems with
alcohol and gambling or who may be less representative of students in Sweden in general,
in terms of their demographics.

A review of drinking in relation to the COVID-19 pandemic found that drinking
increased in many countries [52]. Since the data collection was carried during the pandemic,
the increase in drinking behaviour might have affected the results.

Another limitation of the study is that drug use was not investigated. Having scores
from the Drug Use Disorders Identification Test [53] could have provided more insight into
the levels of risk for the sample.

A self-report bias could also have influenced the results, since participation was
voluntary. How this might have influenced the students’ responses is difficult to ascertain,
which makes it difficult to generalise the results to other populations. In addition, one
study found that it was hard to determine the level of intoxication for both the individual
who drinks and an observer [54]. The size of the sample is another limitation. More
answers might have increased the variance. In combination with the self-report bias, this
is a drawback of the study. However, since the sample consisted of approximately 800
individuals, some inferences are still possible to make. Perceived loss and actual loss
in gambling indicate that individuals that gamble cannot assess their level of gambling
involvement [55]. This could be reflected in the answers given in PGSI, since individuals
can have a hard time determining how much they gamble and what types of negative
consequences they can endure. This also holds true for alcohol use. This can in turn have
resulted in distorted levels of gambling and alcohol use.

4.3. Future Research

Future research should focus on considering all types of risk behaviours including
drugs and add other behavioural addictions (e.g., gaming and pornography consumption).
Furthermore, interventions targeting different ways to ameliorate the rate of impulsivity
present in university populations should also be carried out and thoroughly researched.

More information about alcohol, gambling, and drug use in university populations is
needed, and surveys targeting this population should be carried out. Longitudinal studies
with large samples including several universities are also needed.

5. Conclusions

Being male, being younger, and having higher rates of impulsivity seem to be linked to
risky alcohol behaviours. Primary preventions targeting groups with these characteristics
could be implemented to lower the prevalence. Interventions, especially internet-based
and/or group-based, could help students change behaviours that can lead to alcohol
problems and have a negative effect on their studies and life situation in the short and
long term.

Author Contributions: Conceptualization, D.F. and A.R.; methodology, D.F. and A.R.; software, D.F.
and A.R.; validation, D.F. and A.R.; formal analysis, D.F.; investigation, D.F. and A.R.; resources, D.F.
and A.R.; data curation D.F. and A.R.; writing—original draft preparation, D.F. and K.S.; writing—
review and editing, A.R. and K.S.; visualization, D.F. and A.R.; project administration, A.R.; funding
acquisition, A.R. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding. However, this work was conducted within
the research programme REGAPS (Responding to and Reducing Gambling Problem Studies). The
REGAPS programme is supported by the Swedish Research Council for Health, Working life and
Welfare (Forte) under grant 2016-07091.

Institutional Review Board Statement: The study received ethical approval from the Swedish Ethical
Review Authority in June 2020 (Dnr: 2020-00555).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.



Int. J. Environ. Res. Public Health 2022, 19, 2436 9 of 11

Data Availability Statement: Data can be retrieved by contacting the first author.

Acknowledgments: The authors would like to thank George Vlaescu for his technical support in
setting up the survey and Ayah Hussoon for helping out with the recruitment of the participants.
In addition, the Karolinska Institute’s communications office is thanked for its help in distributing
advertisements about the study to students at the Karolinska Institute.

Conflicts of Interest: D.F. has received funding from the independent Svenska Spel’s research council,
the University of Bergen, and Public Health Agency of Sweden for gambling-related studies. D.F. was
also a reviewer for a report on prevention of gambling for the Swedish Agency for Health Technology
Assessment and Assessment of Social Services. D.F. is the Chief Behavioural Scientist at VakandiData,
but the company has no clients and is building a responsible gambling tool. While K.S. has no current
or past direct affiliations with the gambling industry, she has received funding from the Svenska Spel
research council. A.R. has no potential conflict of interest to report.

References
1. Rehm, J.; Gmel, G.E., Sr.; Gmel, G.; Hasan, O.S.M.; Imtiaz, S.; Popova, S.; Probst, C.; Roerecke, M.; Room, R.; Samokhvalov, A.V.;

et al. The relationship between different dimensions of alcohol use and the burden of disease—An update. Addiction 2017, 112,
968–1001. [CrossRef] [PubMed]

2. Wardle, H.; Reith, G.; Langham, E.; Rogers, R.D. Gambling and public health: We need policy action to prevent harm. BMJ 2019,
365, l1807. [CrossRef] [PubMed]

3. Browne, M.; Langham, E.; Rawat, V.; Greer, N.; Li, E.; Rose, J.; Rockloff, M.; Donaldson, P.; Thorne, H.; Goodwin, B. Assessing
Gambling-Related Harm; Victorian Responsible Gambling Foundation: Victoria, Australia, 2016.

4. The Public Health Agency of Sweden. 2021. Available online: https://www.folkhalsomyndigheten.se/folkhalsorapporteringstati
stik/statistik-a-o/ovrig-statistik-a-o/alkohol/?t=county (accessed on 1 December 2021).

5. The Public Health Agency of Sweden. Swedish Longitudinal Gambling Study (Swelogs); The Public Health Agency of Sweden: Solna,
Sweden, 2020.

6. Bilevicius, E.; Van Landeghem, C.; Stewart, S.H.; Sherry, S.B.; Keough, M.T. Trait Impulsivity Impedes Maturing Out of Problem
Drinking Among Socially Anxious Undergraduates. Alcohol Alcohol. 2020, 56, 101–108. [CrossRef] [PubMed]

7. Waddell, J.T.; Blake, A.J.; Chassin, L. Relations between impulsive personality traits, alcohol and cannabis co-use, and negative
alcohol consequences: A test of cognitive and behavioral mediators. Drug Alcohol Depend. 2021, 225, 108780. [CrossRef] [PubMed]

8. Williams, R.J.; Hann, R.G.; Schopflocher, D.P.; West, B.L.; McLaughlin, P.; White, N.; King, K.; Flexhaug, T. Quinte Longitudinal
Study of Gambling and Problem Gambling. 2015. Available online: https://opus.uleth.ca/bitstream/handle/10133/3641/QLS-
OPGRC-2015.pdf (accessed on 1 December 2021).

9. Moeller, F.G.; Barratt, E.S.; Dougherty, D.M.; Schmitz, J.; Swann, A.C. Psychiatric Aspects of Impulsivity. Am. J. Psychiatry 2001,
158, 1783–1793. [CrossRef]

10. Auger, N.; Lo, E.; Cantinotti, M.; O’Loughlin, J. Impulsivity and socio-economic status interact to increase the risk of gambling
onset among youth. Addiction 2010, 105, 2176–2183. [CrossRef]

11. Canale, N.; Vieno, A.; Griffiths, M.D.; Rubaltelli, E.; Santinello, M. How do impulsivity traits influence problem gambling through
gambling motives? The role of perceived gambling risk/benefits. Psychol. Addict. Behav. 2015, 29, 813–823. [CrossRef]

12. Sundqvist, K.; Wennberg, P. Risk Gambling and Personality: Results from a Representative Swedish Sample. J. Gambl. Stud. 2015,
31, 1287–1295. [CrossRef]

13. Bernard, L.; Cyr, L.; Bonnet-Suard, A.; Cutarella, C.; Bréjard, V. Drawing alcohol craving process: A systematic review of its
association with thought suppression, inhibition and impulsivity. Heliyon 2021, 7, e05868. [CrossRef]

14. Kim, S.T.; Hwang, S.S.; Kim, H.W.; Hwang, E.H.; Cho, J.; Kang, J.I.; Kim, S.J. Multidimensional impulsivity as a mediator of early
life stress and alcohol dependence. Sci. Rep. 2018, 8, 4104. [CrossRef]

15. Stoltenberg, S.F.; Batien, B.D.; Birgenheir, D.G. Does gender moderate associations among impulsivity and health-risk behaviors?
Addict. Behav. 2008, 33, 252–265. [CrossRef] [PubMed]

16. Benjet, C.; Mortier, P.; Kiekens, G.; Ebert, D.D.; Auerbach, R.P.; Kessler, R.C.; Cuijpers, P.; Green, J.G.; Nock, M.K.; Demyttenaere,
K.; et al. A risk algorithm that predicts alcohol use disorders among college students. Eur. Child Adolesc. Psychiatry 2021, 1–11.
[CrossRef] [PubMed]

17. Congdon, E.; Canli, T. A Neurogenetic Approach to Impulsivity. J. Pers. 2008, 76, 1447–1484. [CrossRef] [PubMed]
18. Cyders, M.A.; Smith, G.T. Mood-based rash action and its components: Positive and negative urgency. Pers. Individ. Differ. 2007,

43, 839–850. [CrossRef]
19. Stautz, K.; Cooper, A. Impulsivity-related personality traits and adolescent alcohol use: A meta-analytic review. Clin. Psychol. Rev.

2013, 33, 574–592. [CrossRef]
20. Whiteside, S.P.; Lynam, D.R. The Five Factor Model and impulsivity: Using a structural model of personality to understand

impulsivity. Pers. Individ. Differ. 2001, 30, 669–689. [CrossRef]
21. Coskunpinar, A.; Dir, A.L.; Cyders, M.A. Multidimensionality in Impulsivity and Alcohol Use: A Meta-Analysis Using the UPPS

Model of Impulsivity. Alcohol. Clin. Exp. Res. 2013, 37, 1441–1450. [CrossRef]

http://doi.org/10.1111/add.13757
http://www.ncbi.nlm.nih.gov/pubmed/28220587
http://doi.org/10.1136/bmj.l1807
http://www.ncbi.nlm.nih.gov/pubmed/31068335
https://www.folkhalsomyndigheten.se/folkhalsorapporteringstatistik/statistik-a-o/ovrig-statistik-a-o/alkohol/?t=county
https://www.folkhalsomyndigheten.se/folkhalsorapporteringstatistik/statistik-a-o/ovrig-statistik-a-o/alkohol/?t=county
http://doi.org/10.1093/alcalc/agaa109
http://www.ncbi.nlm.nih.gov/pubmed/33164042
http://doi.org/10.1016/j.drugalcdep.2021.108780
http://www.ncbi.nlm.nih.gov/pubmed/34049097
https://opus.uleth.ca/bitstream/handle/10133/3641/QLS-OPGRC-2015.pdf
https://opus.uleth.ca/bitstream/handle/10133/3641/QLS-OPGRC-2015.pdf
http://doi.org/10.1176/appi.ajp.158.11.1783
http://doi.org/10.1111/j.1360-0443.2010.03100.x
http://doi.org/10.1037/adb0000060
http://doi.org/10.1007/s10899-014-9473-2
http://doi.org/10.1016/j.heliyon.2020.e05868
http://doi.org/10.1038/s41598-018-22474-8
http://doi.org/10.1016/j.addbeh.2007.09.004
http://www.ncbi.nlm.nih.gov/pubmed/17913380
http://doi.org/10.1007/s00787-020-01712-3
http://www.ncbi.nlm.nih.gov/pubmed/33723648
http://doi.org/10.1111/j.1467-6494.2008.00528.x
http://www.ncbi.nlm.nih.gov/pubmed/19012655
http://doi.org/10.1016/j.paid.2007.02.008
http://doi.org/10.1016/j.cpr.2013.03.003
http://doi.org/10.1016/S0191-8869(00)00064-7
http://doi.org/10.1111/acer.12131


Int. J. Environ. Res. Public Health 2022, 19, 2436 10 of 11

22. Walther, B.; Morgenstern, M.; Hanewinkel, R. Co-Occurrence of Addictive Behaviours: Personality Factors Related to Substance
Use, Gambling and Computer Gaming. Eur. Addict. Res. 2012, 18, 167–174. [CrossRef]

23. Mishra, S.; Lalumière, M.L.; Williams, R.J. Gambling as a form of risk-taking: Individual differences in personality, risk-accepting
attitudes, and behavioral preferences for risk. Pers. Individ. Differ. 2010, 49, 616–621. [CrossRef]

24. Strømme, R.; Børstad, K.H.; Rø, A.E.; Erevik, E.K.; Sagoe, D.; Chegeni, R.; Mentzoni, R.A.; Kaur, P.; Pallesen, S. The Relationship
Between Gambling Problems and the Five-Factor Model of Personality: A Systematic Review and Meta-Analysis. Front. Psychiatry
2021, 12, 740235. [CrossRef]

25. Wicki, M.; Kuntsche, E.; Gmel, G. Drinking at European universities? A review of students’ alcohol use. Addict. Behav. 2010, 35,
913–924. [CrossRef]

26. Davoren, M.P.; Demant, J.; Shiely, F.; Perry, I.J. Alcohol consumption among university students in Ireland and the United
Kingdom from 2002 to 2014: A systematic review. BMC Public Health 2016, 16, 173. [CrossRef] [PubMed]

27. Wong, I.L.K.; So, E.M.T.; Chu, C.H. Gambling Behavior Among Hong Kong College and University Students. Int. J. Ment. Health
Addict. 2021, 1–12. [CrossRef]

28. Onyedire, N.G.; Chukwuorji, J.C.; Orjiakor, T.C.; Onu, D.U.; Aneke, C.I.; Ifeagwazi, C.M. Associations of Dark Triad traits and
problem gambling: Moderating role of age among university students. Curr. Psychol. 2021, 40, 2083–2094. [CrossRef]

29. Nowak, D.E. A Meta-analytical Synthesis and Examination of Pathological and Problem Gambling Rates and Associated
Moderators Among College Students, 1987–2016. J. Gambl. Stud. 2018, 34, 465–498. [CrossRef]

30. Elgàn, T.H.; Durbeej, N.; Gripenberg, J. Breath alcohol concentration, hazardous drinking and preloading among Swedish
university students. Nord. Stud. Alcohol Drugs 2019, 36, 430–441. [CrossRef]

31. Andersson, C.; Johnsson, K.O.; Berglund, M.; Öjehagen, A. Alcohol involvement in Swedish University freshmen related to
gender, age, serious relationship and family history of alcohol problems. Alcohol Alcohol. 2007, 42, 448–455. [CrossRef]

32. Fröberg, F.; Hallqvist, J.; Tengström, A. Psychosocial health and gambling problems among men and women aged 16–24 years in
the Swedish National Public Health Survey. Eur. J. Public Health 2012, 23, 427–433. [CrossRef]

33. Babor, T.F.; Higgins-Biddle, J.C.; Saunders, J.B.; Monteiro, M.G. Audit. The Alcohol Use Disorders Identification Test (AUDIT):
Guidelines for Use in Primary Care; WHO: Geneva, Switzerland, 2001.

34. Ferris, J.A.; Wynne, H.J. The Canadian Problem Gambling Index; Canadian Centre on Substance Abuse: Ottawa, ON, Canada, 2001.
35. Steel, P. Arousal, avoidant and decisional procrastinators: Do they exist? Personal. Individ. Differ. 2010, 48, 926–934. [CrossRef]
36. Rozental, A.; Forsell, E.; Svensson, A.; Forsström, D.; Andersson, G.; Carlbring, P. Psychometric evaluation of the Swedish

version of the pure procrastination scale, the irrational procrastination scale, and the susceptibility to temptation scale in a clinical
population. BMC Psychol. 2014, 2, 54. [CrossRef]

37. Graupensperger, S.; Jaffe, A.E.; Fleming, C.N.; Kilmer, J.R.; Lee, C.M.; Larimer, M.E. Changes in college student alcohol use during
the COVID-19 pandemic: Are perceived drinking norms still relevant? Emerg. Adulthood 2021, 9, 531–540. [CrossRef] [PubMed]

38. Nielsen, M.B.; Christensen, J.O.; Knardahl, S. Working at home and alcohol use. Addict. Behav. Rep. 2021, 14, 100377. [CrossRef]
[PubMed]

39. Rozental, A.; Forsström, D.; Lindner, P.; Nilsson, S.; Mårtensson, L.; Rizzo, A.; Andersson, G.; Carlbring, P. Treating Procrastination
Using Cognitive Behavior Therapy: A Pragmatic Randomized Controlled Trial Comparing Treatment Delivered via the Internet
or in Groups. Behav. Ther. 2018, 49, 180–197. [CrossRef] [PubMed]

40. Rozental, A.; Forsström, D.; Nilsson, S.; Rizzo, A.; Carlbring, P. Group versus Internet-based cognitive-behavioral therapy for
procrastination: Study protocol for a randomized controlled trial. Internet Interv. 2014, 1, 84–89. [CrossRef]

41. Forsström, D.; Sundström, C.; Berman, A.H.; Sundqvist, K. Internet-Delivered Cognitive Behavioral Therapy for Problematic
Alcohol Use in a Workplace Setting: Protocol for Quantitative and Qualitative Evaluation of Feasibility and Outcomes. JMIR Res.
Protoc. 2020, 9, e18693. [CrossRef]

42. El Ansari, W.; Stock, C.; Mills, C. Is alcohol consumption associated with poor academic achievement in university students? Int.
J. Prev. Med. 2013, 4, 1175–1188.

43. Mekonen, T.; Fekadu, W.; Chane, T.; Bitew, S. Problematic Alcohol Use among University Students. Front. Psychiatry 2017, 8, 86.
[CrossRef]

44. Piazza-Gardner, A.K.; Barry, A.E.; Merianos, A.L. Assessing Drinking and Academic Performance Among a Nationally Represen-
tative Sample of College Students. J. Drug Issues 2016, 46, 347–353. [CrossRef]

45. Singleton, R.A. Collegiate Alcohol Consumption and Academic Performance. J. Stud. Alcohol Drugs 2007, 68, 548–555. [CrossRef]
46. Carey, K.B.; Scott-Sheldon, L.A.J.; Garey, L.; Elliott, J.C.; Carey, M.P. Alcohol interventions for mandated college students: A

meta-analytic review. J. Consult. Clin. Psychol. 2016, 84, 619–632. [CrossRef]
47. Scott-Sheldon, L.A.J.; Carey, K.B.; Elliott, J.C.; Garey, L.; Carey, M.P. Efficacy of alcohol interventions for first-year college students:

A meta-analytic review of randomized controlled trials. J. Consult. Clin. Psychol. 2014, 82, 177–188. [CrossRef] [PubMed]
48. Savage, M.J.; James, R.; Magistro, D.; Donaldson, J.; Healy, L.C.; Nevill, M.; Hennis, P.J. Mental health and movement behaviour

during the COVID-19 pandemic in UK university students: Prospective cohort study. Ment. Health Phys. Act. 2020, 19, 100357.
[CrossRef]

49. Vargas-Ramos, J.C.; Lerma, C.; Guzmán-Saldaña, R.M.E.; Lerma, A.; Bosques-Brugada, L.E.; González-Fragoso, C.M. Academic
Performance during the COVID-19 Pandemic and Its Relationship with Demographic Factors and Alcohol Consumption in
College Students. Int. J. Environ. Res. Public Health 2022, 19, 365. [CrossRef] [PubMed]

http://doi.org/10.1159/000335662
http://doi.org/10.1016/j.paid.2010.05.032
http://doi.org/10.3389/fpsyt.2021.740235
http://doi.org/10.1016/j.addbeh.2010.06.015
http://doi.org/10.1186/s12889-016-2843-1
http://www.ncbi.nlm.nih.gov/pubmed/26895824
http://doi.org/10.1007/s11469-021-00512-3
http://doi.org/10.1007/s12144-018-0093-3
http://doi.org/10.1007/s10899-017-9726-y
http://doi.org/10.1177/1455072519863545
http://doi.org/10.1093/alcalc/agm008
http://doi.org/10.1093/eurpub/cks129
http://doi.org/10.1016/j.paid.2010.02.025
http://doi.org/10.1186/s40359-014-0054-z
http://doi.org/10.1177/2167696820986742
http://www.ncbi.nlm.nih.gov/pubmed/34900403
http://doi.org/10.1016/j.abrep.2021.100377
http://www.ncbi.nlm.nih.gov/pubmed/34549078
http://doi.org/10.1016/j.beth.2017.08.002
http://www.ncbi.nlm.nih.gov/pubmed/29530258
http://doi.org/10.1016/j.invent.2014.05.005
http://doi.org/10.2196/18693
http://doi.org/10.3389/fpsyt.2017.00086
http://doi.org/10.1177/0022042616659757
http://doi.org/10.15288/jsad.2007.68.548
http://doi.org/10.1037/a0040275
http://doi.org/10.1037/a0035192
http://www.ncbi.nlm.nih.gov/pubmed/24447002
http://doi.org/10.1016/j.mhpa.2020.100357
http://doi.org/10.3390/ijerph19010365
http://www.ncbi.nlm.nih.gov/pubmed/35010625


Int. J. Environ. Res. Public Health 2022, 19, 2436 11 of 11

50. Schepis, T.S.; De Nadai, A.S.; Bravo, A.J.; Looby, A.; Villarosa-Hurlocker, M.C.; Earleywine, M. Alcohol use, cannabis use, and
psychopathology symptoms among college students before and after COVID-19. J. Psychiatr. Res. 2021, 142, 73–79. [CrossRef]

51. Acuff, S.F.; Strickland, J.C.; Tucker, J.A.; Murphy, J.G. Changes in alcohol use during COVID-19 and associations with contextual
and individual difference variables: A systematic review and meta-analysis. Psychol. Addict. Behav. 2021, 36, 1–19. [CrossRef]

52. Martellucci, C.A.; Martellucci, M.; Flacco, M.; Manzoli, L. Trends in alcohol consumption during COVID-19 lockdowns: Systematic
review. Eur. J. Public Health 2021, 31 (Suppl. S3), ckab165-133. [CrossRef]

53. Berman, A.H.; Bergman, H.; Palmstierna, T.; Schlyter, F. Evaluation of the Drug Use Disorders Identification Test (DUDIT) in
Criminal Justice and Detoxification Settings and in a Swedish Population Sample. Eur. Addict. Res. 2005, 11, 22–31. [CrossRef]

54. Monds, L.A.; Riordan, B.C.; Flett, J.A.M.; Conner, T.S.; Haber, P.; Scarf, D. How intoxicated are you? Investigating self and
observer intoxication ratings in relation to blood alcohol concentration. Drug Alcohol Rev. 2021, 40, 1173–1177. [CrossRef]

55. Auer, M.; Griffiths, M.D. Self-Reported Losses Versus Actual Losses in Online Gambling: An Empirical Study. J. Gambl. Stud.
2017, 33, 795–806. [CrossRef]

http://doi.org/10.1016/j.jpsychires.2021.07.040
http://doi.org/10.1037/adb0000796
http://doi.org/10.1093/eurpub/ckab165.133
http://doi.org/10.1159/000081413
http://doi.org/10.1111/dar.13241
http://doi.org/10.1007/s10899-016-9648-0

	Introduction 
	Materials and Methods 
	Procedure 
	Measures 
	Alcohol Use Disorders Identification Test 
	Problem Gambling Severity Index 
	Susceptibility to Temptation Scale 

	Study Sample Characteristics 
	Data Analysis 

	Results 
	Levels of Alcohol Use and Gambling in the Sample (n = 794) 
	Results of the Multinomial Regression 
	Results from the Mediator and Moderator Analysis 

	Discussion 
	Practical Implications 
	Limitations 
	Future Research 

	Conclusions 
	References

