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ABSTRACT

Background and aims: The convergence of gaming and gambling may pose a risk for adolescents. Thus,
it is important to find out how these behaviours are associated with other addictive behaviours in order
to develop efficient preventive measures for youth. The aim of this study was to examine 1) whether
problematic gaming and money used for gaming activities are risk factors for gambling, and 2) what
kind of impact adolescents’ substance use along with other factors related to friends and parents have on
this association. Methods: The European School Survey Project on Alcohol and Other Drugs data, 2019
of Finnish adolescents aged 15 to 16 (N 5 4595). Cross-tabulations with Rao-Scott’s chisquare tests
were applied to study the associations of the background factors with gambling in the past 12 months. A
multinomial logistic regression model was fitted for the outcome variable (gambling in the past 12
months) adjusted for all independent and background variables. Results: Problematic gaming alone was
not associated with gambling participation, whereas using money for digital games increased the risk of
gambling. Boys gamble more than girls. The use of alcohol and drugs increased the risk of gambling.
Parental monitoring reduced the risk of gambling, whereas hanging around weekly with friends
increased the risk. Discussion and conclusions: Using money on gaming sites may put some adolescents
at risk of developing problems with either gaming or gambling. The link between using money in digital
games and gambling participation calls for preventive measures, intervention and regulatory acts.
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INTRODUCTION

It is well-established that adolescents participate in various risky and addictive behaviours
(Delfabbro, King, & Derevensky, 2016; Floros, 2018), especially boys (ESPAD Group, 2020;
Andrie et al. 2019; Botella-Guijarro, Lloret-Irles, Segura-Heras, Caberera-Perona, & Moriano,
2020). Gambling is one of the risky behaviours often linked to other risky or addictive be-
haviours such as substance use or problematic gaming. It is important to explore possible
factors that may be linked to youth gambling in order to gain more understanding of these
behaviours in adolescents and to identify protective factors.

Increased rates of problem gambling and gambling disorders have been reported
worldwide in recent years (Calado et al., 2017; Andrie et al., 2019). The prevalence rate of
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problem gambling for adolescents has been variously esti-
mated from 1.6% to 6.7% and is higher than that of adults
(Calado et al., 2017). On average, 14% of European adoles-
cents had gambled during the past year in 2015 (European
School Survey Project on Alcohol and Other Drugs, ESPAD)
(ESPAD Group, 2016), while in 2019, the corresponding
proportion was 22% (ESPAD Group, 2020).

Engagement in gambling activities is associated with the
use of alcohol, tobacco and illicit substances (other than
cannabis) (Burleigh, Griffiths, Sumich, Stavropoulos, &
Kuss, 2019; Kakihara & Tilton-Weaver, 2009). Peers also
have an important role and a strong influence on risky
adolescent behaviours such as substance use, gaming and
gambling (Derevensky, 2015; Gunuc, 2017; Helmer et al.,
2021; Kristjansson, Sigfusdottir, & Allegrante, 2013; Zhaia
et al., 2017). Furthermore, research in parenting styles has
highlighted that consistency in parenting, parental moni-
toring and a positive relationship with parents are important
factors protecting youth from problematic behaviours,
including video gaming and gambling (Canale et al., 2016;
Kapetanovic, Bohlin, Skoog, & Gerdner, 2020; Kveton &
Jel�ınek, 2016; Molinaro et al., 2018; Pisarska & Ostaszewski,
2020; Sobotkov�a, Blatn�y, Jel�ınek, & Hrdli�cka, 2013). Indi-
vidual behaviours such as going out in the evening also in-
crease the odds of being a gambler (Molinaro et al., 2018).

Problematic gaming resembles problem gambling in
many ways, yet it has not been as thoroughly investigated as
gambling in general. Gaming may pose a risk to adolescents,
who are the majority of gamers. In Finland, 85% of 15- to 17-
year-olds reported playing digital games (including video
games), and 10.8% felt that gaming had been a problem at
least sometimes during the past year (Salonen, Lind, Hagfors,
Castr�en, & Kontto, 2020). In 2019, 59% of ESPAD students
reported having played digital games on a typical school day,
and 68% reported having played them on a non-school day
within the last 30 days (ESPAD Group, 2020). However,
problematic adolescent video gaming has been reported to
vary from 1.2 to 18.4%, depending on the measure used
(Chia et al., 2020; King et al., 2020; Lemmens, Valkenburg, &
Peter, 2009; Mak et al., 2014; Mentzoni et al., 2011; M€uller
et al., 2015; Rehbein, Kliem, Baier, M€ossle, & Petry, 2015).

Rapid growth and the expansion of technological ad-
vancements in gaming and gambling markets, as well as
cultural changes in media and social life, have led to the
convergence of gaming and gambling (cf. Jenkins, 2006).
This means that modern video games have started to
resemble gambling. Video games are designed to encourage
gamers to spend money on virtual items or currency within
the game (in-game purchases, microtransactions) in order to
advance their gaming experience with functional advantages
or cosmetic features (Drummond & Sauer, 2018). Loot boxes
are monetized virtual items in video games that contain
random gambling-like content. They have been likened to
slot machines, and they can be purchased for real money
and can be used to take part in gambling activities (Drum-
mond et al., 2020; Larche et al., 2021; Macey & Hamari,
2019; Rockloff et al., 2021; Zendle & Cairns, 2019a, 2019b).
Several studies have found that using loot boxes in gaming is

associated with problem gambling (Brooks & Clark, 2019;
Drummond et al., 2020; Li, Mills, & Nower, 2019; Rockloff et
al., 2021; von Meduna, Steinmetz, Ante, Reynolds, & Fiedler,
2020; Zendle & Cairns, 2018, 2019; Zendle, Meyer, & Over,
2019) There has been some debate as to whether problem-
atic video gaming serves as a ‘gateway’ to problematic
gambling behaviour (Delfabbro & King, 2020; Molde et al.,
2019), but this view was not supported in a recent review
(Delfabbro & King, 2020) and several other studies (Forrest,
King, & Delfabbro, 2016; Macey & Hamari, 2018).

Therefore, it is important to investigate the association
between using money for gaming and gambling behaviour.
The use of personal money and affordability have been
linked to adolescents’ drinking patterns (Lintonen & Neva-
lainen, 2017) and smoking (Valencia, Tran, Lim, Choi, &
Oh, 2019). The Finnish ESPAD data allows us to investigate
the use of money in gaming and its possible association with
gambling participation. The convergence of gaming and
gambling may be a new risk along with other risky adoles-
cent behaviours that should be acknowledged and included
in preventive initiatives. This study aims to explore: (1)
whether problematic gaming and money used for gaming
are risk factors for gambling and (2) what kind of impact
other known risk factors for gambling (alcohol and drug use,
daily smoking, lack of parental control and hanging around
with friends) have on this possible association and what the
independent effect is of these other risk factors.

METHODS

Participants

The analysis utilized data from the European School Survey
Project on Alcohol and Other Drugs (ESPAD) from Finland
on a representative cross-section of young people born in
2003. The data was collected in spring 2019. The target
population was defined as: (1) regular students who (2)
turned sixteen in the calendar year of the survey and (3)
were present in class on the day of the survey administra-
tion. This definition includes students who were enrolled in
regular or general studies but excludes both special schools
for students with learning disorders or severe physical dis-
abilities and students who did not speak Finland’s national
languages Finnish or Swedish. There were 298 schools in the
Finnish sample, and the final number of participating
schools was 264. The number of students in the sample was
5,593. The students answered the questionnaires in a class-
room setting. Those not belonging to the target group and
those who had responded inconsistently had clearly exag-
gerated their answers, or had not answered over half of the
questions were removed from the data. The final data con-
sisted of 4,595 students. The proportion of girls (50.5%) was
slightly higher than that of boys.

Procedure

A two-stage systematic probability-proportional-to-size
sampling method using the Nomenclature of Territorial
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Units for Statistics 2 regions (NUTS 2) as strata and schools
as clusters (NUTS 2, 2020) was used to collect nationally
representative samples through a self-administered pen-and-
paper questionnaire. Participation was voluntary, and ano-
nymity was ensured (ESPAD Group, 2020; Raitasalo &
H€ark€onen, 2019). Population weights based on municipality,
gender and immigrant background status were used to
reflect a representative sample of Finnish ninth graders.

Measures

We chose to dichotomise the independent variables for two
main reasons. The categorical form of the original variables
is not suited for regression analysis, and the prevalence
provided by dummy variables simplifies the interpretation of
the results compared to the means of categorical variables.
Dichotomising the independent variables, however, means a
loss of variation, which in turn could lead to model under-
estimation. The results should therefore be interpreted as
minimum estimates.

Gambling for money was assessed by asking students
about both the frequency of their gambling activity in general
and the frequency of gambling with different types of games
(slot machines, cards or dice, lotteries, or betting on sports/
animals) in the last 12 months. Online gambling was assessed
by asking the students how often they had gambled for
money in the last 12 months using the Internet, for overall
gambling, for each of the four games or for online gambling.

A summary index for problematic gaming was calculated
(range 0–3). This non-clinical screening tool (Holstein et al.,
2014) focuses on a student’s perception of problems related
to the time spent gaming, bad feelings in the case of
restricted access, and parental concerns. Students were asked
to what extent they agreed with three statements on gaming
(‘I think I spend way too much time playing games’, ‘I get in
a bad mood when I cannot spend time on games’, ‘My
parents say that I spend way too much time on gaming’,
with the response categories being ‘strongly agree’, ‘partly
agree’, ‘neither agree nor disagree’, ‘partly disagree’ and
‘strongly disagree’. Positive answers (‘strongly agree’ and
‘partly agree’) were summed to produce an index score. An
index score of 0–1 points was considered to indicate a low
level of self-perceived problems, and a score of 2–3 points
was considered to indicate a high level of self-perceived
problems related to gaming.

The amount of money used for digital games was
measured with the question: ‘How many euros a week do
you usually spend on digital games’ with an open response.
Those who had spent more than 0 euros per week were
coded as 1 and all other responses as 0.

Alcohol use was measured by asking ‘On how many oc-
casions (if any) have you had any alcoholic beverages to
drink during the past 12 months?’, with seven response al-
ternatives from ‘Never’ to ‘40 times or more’. The responses
were collapsed into a dichotomous variable (0 5 ‘no’, 1 5
‘yes, at least once’).

Daily cigarette smoking was assessed with the question:
‘How frequently have you smoked cigarettes during the last

30 days?’, with seven response alternatives from ‘not at all’ to
more than 20 cigarettes per day’. The responses were
collapsed into a dichotomous variable (0 5 ‘not at all’, 1 5
‘yes, at least one cigarette per day’).

To measure drug use, several variables measuring drug use
were combined. The students were asked (1) ‘On how many
occasions (if any) have you used cannabis during the last 12
months?’, with seven response alternatives from ‘Never’ to ‘40
times or more’ and (2) ‘On how many occasions (if any) have
you used ecstasy/amphetamines/methamphetamines/
cocaine/heroin/inhalants during the last 12 months?’, with
three response alternatives (0, 1–2 and 3 or more times).
Lifetime use of LSD or other hallucinogens, magic mush-
rooms, GHB or drugs by injection with a needle was asked in
the same way. The variable was dichotomized in the analysis
(0 5 no drug use, 1 5 yes, any drug at least once).

Parental control was assessed with the question: ‘Do your
parents know where you spend Friday/Saturday nights?’ (1
5 ‘they always know’, 2 5 ‘they know quite often’, 3 5 ‘they
know sometimes’, 4 5 ‘they usually do not know’). Those
answering ‘they always know’ were coded as 1, and all other
responses were coded as 0.

Going out with friends weekly was assessed with two
questions: ‘How often (if at all) do you (1) go out with friends
in the evening (to a caf�e, restaurant, movies, etc.) and (2) go
around with friends to shopping centres, streets, parks, etc.,
just for fun’, with five response alternatives for each ranging
from never to almost every day. Those answering at least
once a week or almost every day to either of these questions
were coded as 1 and all others were coded as 0.

All models were adjusted for the respondents’ gender and
parents’ education. Parents’ education was defined by
whether or not either of the parents had had any education
after compulsory education to the best of the respondent’s
knowledge. The original question with the response options
was: ‘What is the highest level of schooling your (a) father
and/or (b) mother completed?’ ‘comprehensive school or
less’ (grades 1–9), ‘some upper secondary/vocational edu-
cation, ‘completed upper secondary/vocational school’,
‘some college or university’, ‘completed college or univer-
sity’, ‘don’t know’, ‘does not apply’.

The distributions of responses to each question by
gender are presented in Table 1.

Statistical analysis

First, cross-tabulations with Rao-Scott’s chi-square tests
were applied to study the associations of the background
factors with gambling in the past 12 months.

Second, a multinominal logistic regression model was
fitted for the outcome variable (gambling in the past 12
months), adjusting for all independent and background
variables. Odds ratios with 95% confidence intervals were
then derived from the full model as marginal estimates.

The sample design was taken into account in all ana-
lyses by adjusting the student-level standard errors for
clustering effects. This was carried out using the survey
procedures offered by SAS EG 7.1 (SAS/STAT®, 2011)
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using NUTS2 regions (NUTS2, 2020) as strata and schools
as clusters.

Ethics

The study procedures were carried out in accordance with
the Declaration of Helsinki. The Institutional Review Board
of the Finish Institute for health and Welfare approved the
study (THL/1740/6.02.01/2018). Parental consent for their
children’s participation in the survey was requested.

RESULTS

Table 2 shows how different background factors are related
to gambling in the past 12 months. Gambling was more
common among boys than girls. Parental education was not
associated with gambling. Those who reported problematic
gaming did not differ from their peers with regard to
gambling but those who had used money for digital games
engaged more in gambling compared to their peers. Daily
smoking, as well as alcohol and drug use, were all associated
with gambling in the past 12 months so that those who
engaged in these behaviours had more often gambled in the
past 12 months. To continue, parents not knowing about
Friday nights and going out weekly with friends were both
associated with gambling.

To estimate the effect of gaming behaviour on gambling
in the past 12 months, a composite variable consisting of
problematic gaming and the use of money for digital games
was constructed. The categories of this variable were (1) no
problematic gaming and no money used in gaming (79%),

(2) problematic gaming but no money used for gaming
(10%), (3) no problematic gaming but has used money for
gaming (8%), (4) problematic gaming and has used money
for gaming (3%).

As the parents’ level of education was not related to
gambling in the past 12 months according to the chi-square
test, it was not included in the analysis.

Table 3 shows the results of the logistic regression
analysis where the effect of problematic gaming together

Table 2. Proportions of students and their past 12 months gambling
with background factors, %(n) with Rao-Scott's chi square test

results

All

Past 12 months
gambling

38%
(1,687)
% (no.) p(chisq)

Gender Boy 48 (1,071)
Girl 27 (617) <0.0001

Parents' education beyond
secondary school

Yes 38 (1,320)
No 35 (328) ns

Problematic gaming Yes 42 (246)
No 37 (1,442) ns

Used money for digital games Yes 51 (250)
No 36 (1,437) <0.0001

Daily smoking Yes 55 (163)
No 36 (1,518) <0.0001

Alcohol use past 12 months Yes 45 (1,183)
No 26 (456) <0.0001

Drug use past 12 months Yes 57 (248)
No 35 (1,391) <0.0001

Parents know about Fridays Yes 35 (1,393)
No 54 (261) <0.0001

Going out weekly with friends Yes 43 (1,199)
No 29 (474) <0.0001

Table 3. The effect of problematic gaming and money used for
gaming adjusted for the background factors on the risk of gambling
in the past 12 months, odds ratios with 95% confidence levels

Model 1 Model 2
OR (95% CL) AOR (95% CL)

Problematic gaming and
money used for gaming
(ref 5 none of these)

Problematic gaming alone 1.215 (0.940–1.571) 1.023 (0.770–1.359)
Money used for gaming alone 1.977 (1.480–2.640) 1.479 (1.094–1.999)
Both 1.705 (1.180–2.463) 1.145 (0.756–1.734)
Gender (ref 5 girl) 2.308 (1.883–2.828)
Daily smoking (ref 5 no) 1.252 (0.862–1.819)
Alcohol use past 12 months

(ref 5 no)
1.859 (1.488–2.322)

Any drug use past 12 months
(ref 5 no)

1.404 (1.072–1.839)

Parents don't know about
Fridays (ref 5 yes)

1.588 (1.236–2.042)

Going out weekly with friends
(ref 5 no)

1.359 (1.127–1.639)

Model 1: The effect of the gaming variable alone.
Model 2: The effect of the gaming variable adjusted for other
background variables.

Table 1. Distributions of the used variables, proportions of ‘‘yes’’
answers by gender (N 5 4,528)

Boys % (n) Girls % (n) Total % (n)

Gambling in the
past 12
months

48.1% (1,071) 27.4% (617) 37.7% (1,687)

Problematic
gaming

22.7% (505) 3.6% (81) 13.1% (586)

Used money for
digital games

19.8% (440) 2.2% (56) 10.9% (490)

Parents'
education
beyond
secondary
school

77.6% (1,690) 79.2% (1,741) 78.4% (3,431)

Daily smoking 6.0% (134) 7.2% (162) 6.6% (296)
Alcohol use past
12 months

60.5% (1,315) 60.2% (1,328) 60.3% (2,643)

Drug use past 12
months

11.7% (253) 8.4% (186) 10.0% (439)

Parents know
about Fridays

89.5% (1,952) 88.8% (1,978) 89.1% (3,930)

Going out
weekly with
friends

66.1% (1,454) 60.4% (1,348) 63.2% (2,803)
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with money used for gaming on the risk of gambling in the
past 12 months are estimated. Model 1 shows the unadjusted
effect of the composite variable of problematic gaming and
money used for gaming on gambling in the past 12 months.
Model 2 shows the effect when adjusted for all background
factors. Problematic gaming alone per se did not signifi-
cantly increase the risk of gambling. In contrast, using
money for digital games alone increased the risk (OR 5
1.479, 95% CL 1.094–1.999). However, using money for
gaming together with problematic gaming did not statisti-
cally significantly increase the risk of gambling in the past 12
months.

To continue, the analysis shows that boys were at higher
risk of gambling than girls after the adjustments (OR 5
2.308, 95% CL 1.883–2.828). Alcohol and drug use both
increased the risk of gambling (OR 5 1.859, 95% CL 1.488–
2.322 and OR 5 1.404, 95% CL 1.072–1.839, respectively),
whereas daily smoking had no statistically significant effect.
Additionally, parents not knowing about Friday nights and
going out weekly with friends increased the risk of gambling
in the past 12 months (OR 5 1.588, 95% CL 1.236–2.042
and OR 5 1.359, 95% CL 1.127–1.639, respectively).

DISCUSSION

The present study examined the risk factors of youth
gambling, specifically the association of problematic gaming
and money used for gaming, and furthermore, the effect
other known risk factors (substance use, parental control
and hanging around with friends) had on problem gambling
behaviour.

According to our findings, using money for digital games
is a risk factor for gambling participation, as shown previ-
ously (Brooks & Clark, 2019; Drummond et al., 2020;
Rockloff et al., 2021; Zendle & Cairns, 2018; Zendle, Cairns,
Barnett, & McCall, 2020), but problematic gaming alone or
the combination of using money for gaming and falling into
the problematic gaming category did not increase the risk of
gambling. Although our study showed an association be-
tween purchases made in gaming and gambling, due to
cross-sectional data, it does support the gateway hypothesis.
Delfabbro and King (2020) did not find strong evidence for
the gateway hypothesis in estimating the covariance of these
two activities. Spending money on digital games can reflect
the development of problem gaming, as shown in our study:
3% of those who used money for gaming were identified in
the problematic gaming category and 8% used money for
gaming with no identified problem with gaming, at least so
far. Furthermore, our results show that there are various
types of gamers: no-problem gamers who play without using
money and those who are identified as playing at a prob-
lematic level and still not using money for this activity. It is
possible that with gaming, there exists a similar continuum
than has been identified with gambling, and individuals may
shift from the at-risk level to the level of severe problems
(The Diagnostic and Statistical Manual for Mental Disor-
ders, 5th ed. DSM-5; American Psychiatric Association

(APA), 2013). Furthermore, the role of using money in
investigating the gaming continuum would be an interesting
area of further research. The availability of money may also
be a risk factor for both gaming and gambling, as has been
found for smoking and the use of alcohol (Lintonen &
Nevalainen, 2017; Valencia et al., 2019). Therefore, it is
important to follow the future developments of technolog-
ical platforms where underaged people may use money for
various attractive purposes and on attractive sites, as noted
by Macey and Hamari (2018, 2019). In addition, it is
important to increase both youth and parents’ awareness of
possible risks related to gaming sites (i.e. the mechanisms of
loot boxes) and hope for clearer regulation on using money
in video games is needed to protect minors from possible
harm (Derevensky & Griffiths, 2019; Kim & King, 2020;
Zendle & Cairns, 2018, 2019a) as well as well-defined ratings
and classifications (e.g. content descriptors specific to loot
boxes) in addition to setting an age limit on games with
items to be purchased are needed from the agencies like
PEGI (Pan European Game Information) and ESBR
(Entertainment Software Rating Board).

Further examination with adjusted background factors
shows that boys are at greater risk of gambling compared to
girls, thus confirming the findings of earlier studies. Males
are typically more interested in gambling (and gaming) and
are also more prone to develop problems with both behav-
iours than females (Derevensky, 2015; Lee, Stuart, Ialongo, &
Martins, 2013; Kinnunen, Taskinen, & M€ayr€a, 2020;
M€annikk€o, Ruotsalainen, Tolvanen, & K€a€ari€ainen, 2020;
Salonen et al., 2020; Sugaya, Shirasaka, Takahashi, & Kanda,
2019; Weidberg et al., 2018). Problem gambling at an early
age has a range of negative consequences, such as mental
health problems, family conflicts, delinquency and legal
complications (Derevensky, 2015; Dowling et al., 2017) and
may even lead to the development of substance use disorders
and serious psychiatric problems in adulthood (Grant,
Potenza, Weinstein, & Gorelick, 2010). This highlights the
need for early detection (screening) of possible gambling
problems for youth, especially boys.

When investigating the effect of other known risky youth
behaviours for gambling participation, alcohol and drug use
were significantly associated with gambling participation, as
noted by other studies (Burleigh et al., 2019; Castr�en,
Grainger, Lahti, Alho, & Salonen, 2015). This finding un-
derlines the importance of paying attention to the co-
occurrence of substance use and behavioural addictions
(Burleigh et al., 2019; Ko et al., 2008). It should be noted that
substance and behavioural addictions may strengthen each
other with negative consequences: substance use may esca-
late gambling behaviour and problem gambling can fuel
substance use.

In order to better understand the social factors related to
risky adolescent behaviours, social factors such as the role of
family (parental involvement) and peers were examined.
Lack of parental involvement, such as not knowing where
the adolescent was on a Friday night, increased the risk of
becoming involved in gambling activities. Parental involve-
ment measured by the parent’s awareness of where their
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children were on Friday nights was protective against
gambling, as found earlier (Molinaro et al., 2018). Parental
support, attitudes and behaviour play a pivotal role in the
current and future gambling behaviour of their children
(Pisarska & Ostaszewski, 2020; Shead, Derevensky, &
Meerkamper, 2011). Gambling-related behaviour and the
attitudes of parents can enhance or reduce the risk that their
children will begin gambling and the extent to which they
will continue to gamble as they grow older (Shead et al.,
2011).

Along with parents, friends play a crucial role in ado-
lescents’ lives and can act either as a protective or a risk
factor (endorsing or promoting risky behaviour). Going out
with friends increased the risk of gambling, which suggests
that gambling is a social activity, especially slot machines,
which are the most prevalent game type used for gambling
in Finland (Salonen et al., 2020). From our data, we cannot
show whether gambling takes place with peers, but the role
of peers in risky adolescent behaviour should be noted, as
previous studies suggest that having a gambling or sub-
stance-using friend increases the risk of these behaviours
(Dickson, Derevensky, & Gupta, 2008; Gunuc, 2017; Helmer
et al., 2021). Active efforts in increasing parents’ as well as
youth’s awareness and knowledge of gambling and risks
related to it are important areas of preventive programmes.

Strengths and limitations

There are limitations that need to be considered when dis-
cussing the results of this study. First, surveys have been
generally criticised for failing to reach the most vulnerable
and problematic parts of the population, in this case, those
dropping out of school and those who are vulnerable to
alcohol and drug use. However, the response rate was high,
the whole target group (15- to 16-year-olds) are still in
schools and no challenges regarding the school participation
rates were found (ESPAD Group, 2020). As always with self-
reporting data, there is a risk that students consciously or
unconsciously do not give accurate, honest answers about all
their behaviour. The direction of these incorrect answers may
go both ways, i.e. there may be over-reporting as well as
under-reporting, depending on what is socially desired and/or
accepted in different contexts. However, a validity report on
the ESPAD (Hibell et al., 2012) shows that only a very small
minority (1–2%) do not answer honestly to questions on
substance use. There is no reason to suspect that this would
be somehow different regarding questions on gambling and
gaming. In addition, because of the cross-sectional nature of
the survey, no conclusions related to causality between
different factors related to gambling and gaming can be made.
It can also be considered a limitation that we did not have
information on the different features of video games (for
example information on loot boxes), but the only available
measure on gaming was self-perceived problems related to it.

Future studies should address the different, possibly
addiction-provoking properties, structural features, game
types (Macey & Hamari, 2019), cognitions and cognitive
frameworks (Brooks & Clark, 2019; Macey & Hamari, 2020)

of video games in order to better understand how these two
potentially addictive behaviours—gambling and gaming—
might be interrelated.

CONCLUSIONS

Problematic gaming alone was not associated with gambling
participation, but money used in gaming increased the risk
of youth gambling. Alcohol and drug use increased the risk
of gambling in general. Preventive efforts are needed to
enhance public awareness, good parental supervision and
gambling-related risks, and special attention is needed to
prevent boys from developing problems with gaming and
gambling. Identifying and helping adolescents at risk of
addictive behaviour might help mitigate a host of negative
long-term consequences. Using money on gaming sites (in-
game purchases, microtransactions, loot boxes) may put
some adolescents at risk of developing problems with either
gaming or gambling. Youth preventive programmes should
include early assessments of both gambling and gaming
along with other risky behaviours.
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