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Abstract

Background and Aims: Previous research has identified numerous risk and protective
factors of adolescent problematic gaming (PG) at the individual and social levels; how-
ever, the influence of socio-economic indicators on PG is less known. This study aimed
to measure the contribution of individual and socio-economic factors involved in PG risk
among adolescents from 30 European countries.

Design: Multi-level logistic regression analysis of survey data from the 2019 European
School Survey Project on Alcohol and Other Drugs (ESPAD) cross-sectional study using
self-administered anonymous questionnaires.

Setting: Thirty European countries.

Participants: A representative cohort of 15-16-year-old students (n = 88 998 students;
males = 49.2%).

Measurements: The primary outcome measure was adolescents’ (low and high) risk of
PG. Individual key predictors included self-report assessments of socio-demographic
characteristics, time spent gaming and family variables (parental regulation and monitor-
ing, family support). Main country-level predictors comprised Gini coefficient for eco-
nomic inequalities and benefits for families and children (% gross domestic product),
retrieved from international public data sets and national thematic reports. The data
analysis plan involved multi-level logistic regression.

Findings: Participants who reported stronger parental regulation [odds ratio (OR) = 0.81,
95% confidence interval (Cl) = 0.79-0.83] and higher family support (OR = 0.93, 95%
Cl = 0.91-0.95) reported lower risk of PG. At the country-level, economic inequalities
(OR =1.05, 95% CI = 1.03-1.07) were positively associated with the risk of PG, while
benefits for families and children (OR = 0.78, 95% CI = 0.70-0.89) were negatively cor-
related with the risk of PG.

Conclusions: Supportive family environments, lower country-level economic inequalities
and higher government expenditures on benefits for families and children appear to be

associated with a lower risk of problematic gaming among European adolescents.
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INTRODUCTION

Video gaming is a highly popular leisure activity world-wide [1], partic-
ularly among adolescents, that can have benefits in cognitive, emo-
tional and interpersonal domains [2]. Nevertheless, some individuals
report negative consequences of excessive gaming, including anxiety
and depression [3], lower academic achievement and sleep distur-
bance [4, 5] and problems with peers and aggressive behaviours [6].
Although problematic gaming in its most severe form has been recog-
nized as ‘gaming disorder’ (GD) in the ICD-11 [7] there is continuing
debate about the condition [8], as well as practical concerns including
optimal assessment [9]. Studies have demonstrated that adolescents
vary in their endorsement of gaming disorder-related indicators;
however, there is a need for research that considers the different
individual and interpersonal problems and risk factors at the subclini-
cal level [7]. With this objective, the present study aims to investigate
adolescent ‘problematic gaming’ (PG) [10], rather than gaming disor-
der per se, consistent with previous research [11] that conceptualizes
PG along a spectrum.

Research concerning the risk and protective factors of adolescent
PG has primarily examined the independent contribution of individual
correlates, such as impulsivity, emotion dysregulation and psychopa-
thology [12, 13], as well as the social environment [14]. With regard
to the family domain, some researchers have drawn attention to the
importance of parental practices in relation to PG [15, 16]; however,
results have been inconsistent [17]. For instance, a study by Su et al.
[18] reported that higher parental monitoring, described as parents’
practices and knowledge concerning their children’s activities and
whereabouts [19], was associated with fewer GD symptoms, whereas
Smith et al. [20] did not observe significant effects. Accumulated evi-
dence has been more consistent in highlighting the protective role of
positive family influences, including support and communication
among family members [21].

However, from a public health perspective, research and preven-
tion programmes addressing PG and other internet-related conditions
only at proximal levels (i.e. individual, family) might be limited, and a
more comprehensive approach is needed to capture the complexity of
problematic behaviours [22, 23]. Lee and colleagues [24] recently
proposed an epidemiological model for the prevention of internet use
disorders (IUDs) highlighting the influence of individual factors as well
as broader contextual factors (e.g. economic indicators, accessibility,
public policies) on the development of IUDs. With regard to country-
level factors, previous studies have documented the relevant impact
of socio-economic indicators on adolescent health by showing that
lower national wealth and higher economic inequalities are associated
with a wide range of psychological and somatic symptoms [25, 26]. To
date, little research is available on PG [27, 28]. To the best of our
knowledge, only one study [27] has considered economic factors

in explaining cross-national variations in perceived problems with

gaming, reporting an increased risk of PG among adolescents using
substances and living in less prosperous countries. Drawing from
previous evidence on other problematic behaviours, it is plausible to
hypothesize that PG might represent an additional negative conse-
quence of status anxiety and weakened social capital deriving from
socio-economic inequality. Moreover, among socio-economic factors,
a recent multi-level analysis of health policies across Europe [29] iden-
tified the important role of benefits for families and children (e.g. child
payments and allowances, parental leave payments) in decreasing ado-
lescent mental health problems associated with poorer economic con-
ditions. While previous research on adolescent problematic gambling
[30] and alcohol use [31] included family benefits in the cross-national
comparisons of these behaviours, no studies are available on PG.

To address these gaps, the present study adopted a multi-level
approach to simultaneously estimate the contribution of: (i) individual
factors (socio-demographic, self-reported measures of gaming time
and of family characteristics) and (ii) country-level indicators (eco-
nomic inequalities and benefits for families and children) in explaining
cross-national variations in adolescents’ risk of PG. We hypothesized
that adolescents perceiving more parental regulation and parental
monitoring would be at lower risk of PG. Furthermore, we expected
that the perception of higher family support would be associated with
lower risk of PG. At the country-level, higher economic inequalities
were hypothesized to account for higher risk of PG, while greater
national expenditures on benefits for families and children (hereafter
referred to as family benefits) would reduce the risk of PG. Finally,
considering that adequate availability of social and economic
resources might improve the quality of family environment [32], the
study also explored cross-level interactions between individual family
variables and country-level family benefits. Specifically, we hypothe-
sized that higher family benefits would moderate the association
between family environment and the risk of PG. Finally, we included
gaming time at the individual level (as control variable), previously
found to be positively associated with PG [12].

METHODS
Design

Data for the present study were drawn from the 2019 European
School Survey Project on Alcohol and Other Drugs (ESPAD), a cross-
sectional survey carried out in 35 European countries targeting a
population of adolescent students [33]. With prior parental consent,
students voluntarily completed anonymous questionnaires during
school hours. To collect comparable data, a shared standard
methodology was employed. The study methodology involved
national samples of randomly selected classes/schools in which the
cohort of students aged 15-16 years completed the standardized
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ESPAD questionnaire. In most countries, a stratified random sampling
was performed, with the class being the final sampling unit. In Iceland,
Malta and Montenegro a total population sample was used. All sam-
ples included in the analysis are nationally representative, apart from
Cyprus (only government-controlled areas) and Germany (only the
federal state of Bavaria). On average, 82% of the sampled schools
(range = 21-100) and 84% of the sampled classes (range = 21-100)
took part in the survey. Student representativeness ranged from 86 to
100%, with an average of 96%. Where necessary (11 countries), due
to the non-proportional allocation of the sample to stratification vari-
ables and the possible differences in response rate, sampling weights
were calculated by country principal investigators (e.g. to account for
gender, geographical distribution, type and size of school). Further
details about geographical coverage, sampling procedure in each
country, representativeness and characteristics of the samples, as well
as participation rates, can be retrieved in Tables 3 and 6-8 of the
ESPAD 2019 Methodology Report [34]. Sampling design within each
country is reported in Supporting information, Table S1.

Data set

Of the total sample (n=90299) from the original ESPAD
database, 1301 cases (1.4%) were excluded from the current analyses
because of missing values in the outcome variable (risk of PG). The
final sample included 88 998 participants (n=43749 males,
n = 45 249 females) from 30 European countries (Supporting informa-
tion, Table S2). Country-level data for Gini coefficient were primarily
retrieved from the last available data in Eurostat [35], complemented
with information from the World Bank [36]. Data for family benefits
were also obtained from Eurostat [37] and from national thematic
reports on social protection provided by the European Social Policy
Network [38, 39]. Of the initial ESPAD data set comprising 35 coun-
tries, five countries were excluded due to the unavailability of data
either for gaming (France) or for any of the country-level variables
(Faroes, Georgia, Monaco and Ukraine).

Measures
Dependent variable

To assess students’ risk of PG, the perceived problem scale (PPS) was
used [11]. This non-clinical and self-report screening tool consists of
three items evaluating respondent’s perception of problems in relation
to: the amount of time spent gaming (¢l think | spend way too much
time playing computer games’), negative feelings because of restricted
access (‘] get in a bad mood when | cannot spend time on computer
games’) and parents’ opinion over the time spent gaming (‘My parents
tell me | spend way too much time on computer gaming’). Both on-
and offline activities were considered, as items refer to gaming on dif-
ferent electronic devices (e.g. computers, smartphones). Students

were asked to rate their level of agreement with these statements

using a five-point scale: ‘strongly agree’, ‘partly agree’, ‘neither agree
nor disagree’, ‘partly disagree’ and ‘strongly disagree’. In this study,
Cronbach’s alpha was 0.75. Consistent with previous research [11, 27,
40], each item was dichotomized into ‘strongly agree’/‘partly agree’
(coded 1) versus the remaining categories (coded 0). Thus, the final
index ranged from O to 3: in accordance with the threshold set by
Holstein and colleagues [11], we considered a score of 0-1 points
indicative of low risk of PG, and a score of 2-3 points to represent
high risk of PG.

Individual-level variables

A detailed list of the variables is presented in the Supporting informa-
tion, Table S3.

Family variables were assessed by measures related to parental
regulation [30], parental monitoring [19, 41] and family support
[42, 43].

Additionally, four control variables were included: (i) participants’
gender (coded 1 for males and 2 for females); (ii) average amount of
time spent gaming on electronic devices, measured as the number of
hours in the last 30 days, on a school-day and on a non-school day
separately. We computed a Pearson correlation between the two
items (r = 0.82, P < 0.01) and consequently we included only the num-
ber of hours on a school-day in the final analyses to avoid collinearity
issues; (iii) family structure [30]; and (iv) the perception of family eco-

nomic status [44].1

Country-level variables

Two country-level variables were included: (i) economic inequality,
measured by Gini coefficient of equivalized disposable income and
(ii) family benefits, consisting of government expenditures on targeted
social protection policies. A detailed description of the country-level
variables is provided in the Supporting information, Table S4.

Data analysis

To estimate the influence of (i) individual- and (ii) country-level var-
iables on the risk of PG, we analysed the data by implementing a
multi-level logistic regression analysis using HLM version 7 [45],
with students at level 1 and countries at level 2. Design weights
were applied into multi-level models. In model | (empty model) we
did not include any explanatory variables. In model Il (within-
country model) we estimated the links between the individual

variables and the high risk of PG for individual | in country J. In

We also conducted parallel analyses by including parental education as an additional control
variable. The model was run on a reduced sample (n = 79 115) due to the high frequency of
the answer categories ‘don’t know’ and ‘does not apply’ for mother and father education
(11.7%), which cannot be computed in the parental education variable. Results were
comparable to the presented model and are available in Supporting information, Table S5.
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model Il (between-country model), we estimated the influence of
country variables on students’ high risk of PG. Additionally, to
investigate the factors associated with high risk of PG, we calcu-
lated odds ratios (ORs) and 95% confidence intervals (Cls) through
two-level logistic regression models. The random-effect factor
(country) was included in all models to allow for possible heteroge-
neity. For the purpose of this study, only adolescents with com-
plete data in the variables of interest (n = 88 118) were included in
the final analyses. The analyses were not pre-registered, and there-

fore results should be considered exploratory.

RESULTS
Preliminary analyses

Twenty per cent of respondents in the total sample met the criteria
for high risk of PG, with a prevalence observed among males (30.8%)
more than triple that reported by females (9.4%). With regard to coun-
try prevalence, Danish youth reported the lowest rate of PG (12.0%),
whereas Romanian adolescents the highest (30.2%). Concerning gen-
der differences by country, Portugal presented the highest difference
(42.9% for males versus 7.3% for females) (Supporting information,
Table S2). Descriptive statistics for the individual and country-level

variables are summarized in Table 1.

Factors associated with high risk of PG

The estimates of the HLM models are shown in Table 2. We
started the analyses by fitting an unconditional model (model I)
and comparing the empty model at one level with the empty
model at two levels. This comparison revealed a significant main
effect of the countries.

The within-country model (model Il) included the demographic
and family variables, controlling for the average amount of time
spent on gaming on a school day. Findings indicated that females
were less likely to be at high risk of PG. Daily number of hours
spent on gaming was positively associated with high risk of
PG. Among family variables, adolescents who experienced stronger
parental regulation and higher family support reported lower risk
of PG, whereas parental monitoring showed no significant associa-
tion with the risk of PG. Furthermore, results evidenced that living
within a non-traditional family structure may constitute a potential
risk factor for PG. Finally, students’ perception of their family eco-
nomic status was not associated with high risk of PG.

The between-country model (model lll) includes country variables
(30 European countries). Family benefits (% of GDP) were negatively
associated with high risk of PG. Thus, adolescents who live in a coun-
try in which welfare family benefits are higher have a lower likelihood
of reporting gaming-related problems. In addition, the Gini coefficient
for economic inequality was found to be positively associated with
the risk of PG.

To account for between-country variability, we added the
cross-level interaction between family benefits and family variables
(regulation, monitoring and support), but we did not find any signifi-

cant interaction.?

DISCUSSION

The aim of the current study was to test the contribution of individual
(self-reported) and country-level indicators in explaining the risk of PG
in a representative sample of adolescents living in 30 European coun-
tries. Among individual factors, our findings confirmed that being male
increased the risk of PG [12]. This could be possibly due to neurobio-
logical mechanisms, such as craving-related activations to gaming cues
[46] and gaming culture (design features and interpersonal dynamics)
favouring male participation [47]. Additionally, a positive association
emerged between time spent playing and high risk of PG, in accor-
dance with extant research [4, 6].

In this study, family variables reported by students were concep-
tually divided into two types: demographic/structural characteristics
and relational-emotional factors. In line with previous research [48],
our study revealed that adolescents living within a non-traditional
family structure (e.g. single parents, stepfamilies) were at higher risk
of PG, as these families may experience more difficulties in providing
adequate resources or fulfilling individuals’ needs [49]. Moreover, in
accordance with findings identified in a systematic review [50], sub-
jective assessment of family economic status was not associated with
high PG risk.

One of the most important results of this study concerned the
active role of parents in reducing adolescents’ risk of PG, in terms of
parental regulation and family support. Living in a family where limits
on children’s activities (including gaming) are clear could prevent the
risk of PG [51] as adolescents’ attention may be directed towards
other recreational pastimes; for instance, physical activity [52]. How-
ever, especially in adolescence, parental regulation should occur in a
context where youths perceive autonomy-supporting parenting,
rather than coerciveness, as empathic communication and negotiation
favour compliance to rules [53]. Consequently, a warm family environ-
ment offering the possibility of receiving emotional support was
found to reduce the risk of PG [50]. As adolescents may play
videogames in the attempt to cope with everyday stressors [54], being
supported by family members when facing the complex challenges of
adolescence appears to be crucial. Finally, parental monitoring was
not related to the risk of PG. In this study, parental monitoring refers
to general (not gaming-specific) parental knowledge of the children’s
whereabouts and it may play a crucial role in the development of risky
behaviours entailing illegal and anti-social activities such as gambling,
substance use or delinquency [55]. However, it may exert a less
salient influence in reducing problems with gaming, as this is a socially

accepted activity [7] and is likely to occur at home. Thus, rather than

2We thank an anonymous reviewer who suggested to check the interaction effect between
family socio-economic status and parental regulation/monitoring/support on PG risk. No
significant interactions were identified.



(ssnunuo))

L 97T 8¢ o6 €v6  (SLT)VOS  (PLT)ST'S  (8T'T)00C  (80T)€8T  (LOT)ZOE  (80'T)9T€ L9 TTL (9L1)8TE  (9€T)€6°T enjeno|s
< [ eee 88 €68 (19T)S09 (8€T)ZC9 (CTT)OLT (560871 (82T)S6C (0CTT)1IZE 8'8L 8L (€9T)L0€ (¥TT)LOT elquas
s 1T 8¢ 06 Tr6  WSTITT9  (6€T)6T9  (LTT)I8T  (60T)L9T (€€T)0€E  (CTT)SSE T6S 909 (89T)88C (8¥'T)¥CT eluewoy
T 6T€ T€e6 Sv6  (9PT)E8S  (PSTITLS  (L60)PLT  (#60)S9T  (WT'T)99C  (LTT)08¢T L 869 (LST)0SE (I€T)E0T [eSnyiod

9T §'8¢C LT6 8T6 (10T 6L (€8T)ST'S (6TT)60C (80T)S8T (9TT)6TE  (ETTIEVE 8L ovL (99T)SL€  (9ST)L9T puejod

[4> AT4 916 €6 (S8T)6¥'S (LST)SLS (S60)2LT  (280)09T (STT)6ET (80T SET 9ZL 8GL (€9T)8L€ (SST)9¥T AemioN

ejuopaden

£22)2€S  (06T)LL'S (660 65T
09T)0S'S (E€T)T09  (98°0) 69T
8,T)209 (FE€T)IE9  (160)0S°T
19T TLS  (@9T)49S  (160)¥9'T
89'T)68'G  (#ST)L6S  (00T)C8'T
vLT)TSS  (89°'T)GSS  (ZT'T) 90T
LTT)9TS  (6LT)68S  (VOT)PST

60 £0€ L'T6 (A%
¢l 8'9¢ L6L €68
61 Tve 1'/8 6'/8
60 08¢ €88 G'88
¢l 141 Své 1'66
91 (41 ¢06 8'T6
10 0'6C 66 6'86

ZOT)LST  (62T)6EC
[80)¥9'T  (L0T)8TC
z80)8€T  (6TT)VTC
88°0) 15T (0T'T)29¢C
¥6'0)L9T  (0TT)98C
¥0T)I8T (FT'T)ITE
960)e¥'T  (STT)T6T

€TT)0LT ovL v'e8  (89'T) /8T
11 eve VL9 ceL (91 9ce
0C1)0v'T 0'¢8 098 (¢£T1)60€
11T 64T 0'89 SoL  (S9T)6g€
L1'7)80°€ 9€9 9v9 (99'1)8¢€€
91'1)8E€ (4 Ges  (TLT)¥Se
ZT1) L0T €6L 988 (29T)1€C
8T 8¢ 8'/8 948 (S£T)2SS  (8STIL9S  (660)L9T G60)€9T (VTT) 65T (8T'T)L8T 69 YL (¥ST)L0€  (8TT)STT Aey

) SZT)10C YHOoN
)
)
)
)
)
)
)
¢l €8¢ 806 806 (8£T)9TSs (CLT)8€S  (LOTTI8T  (€0T)TLT  (WTT)LST  (0TT)¥9C 9'€L €8L (591)e0e  (€€T) /8T puejad|
)
)
)
)
)
)
)

8€'T)€TT spuepayiaN
T¥'1)81°¢C 01SaualUO
ovr'T) 1€T eleN
LV T)TST ejuenyy
¥ST)SCT e|nle]
€CTT)9LT OAOSO)|

( ) ( ) ( (

( ) ( ) ( (

( ) ( ) ( (

( ) ( ) ( (

( ) ( ) ( (

( ) ( ) ( (

( ) ( ) ( (

( ) ( ) ( (

( ) ( ) ( (

ve zee 8'€6 €06 (66T)2SS (29T)26S (060)29T (S80)9ST  (9TT)9¥C  (€1T'1)8SC 699 LTL (98T)TLE  (€LT)SSCT puead|

T 08¢ e 56 (TLT)TSS  (S9T)€9S  (L60)8ST  (S80)v#'T  (9T'T)SZE  (L0T)TSE 6'S9 859 (05T)0S€t  (8€T)CTT Atesuny

A 01e 26 726  (6€T)96S  (ZETISO9  (660)TLT  (980)L¥T  (2TT)S0€  (BTTIVTE €08 L£€8  (69T)8TE (8TT)88T 939219

€€ 16T 618 Své6  (9Or'1)89°S  (05T)69'S (TOT)89T  (¥8°0)9¥'T  (00T)89€ (teT)€TT Aueunsn

6T A4 L68 L06 (€8T)LSS (65T)69S (L80)TLT (680)59T (80T)TST | w1 eLe puejuiy

144 So¢ 16 LT6 (0ST)OLS (IST)99G  (LOT)EET  (90T)98T (€TT)é6€€ | (9s°1T)2LC eluos3

ve ST 1°€6 ve6 (89T)E€9S  (L¥T)68S (180 ¥ST (6£0)2ST  (00T)9¥e  ( (9v'1) €9C YewusQg

97 ove 1°€6 Ge6  (L6T1)eTS  (6LT)9¥'S  (80T)¥OCT (60T)26T  (860)80°E (or'1) €T e1y29z)

TT TT€ 1'88 006 (86T)LSS (6¥'T)96G (00T)EYT (60 TFT (LTT)8LT | (9€1)90°C snidAD
( ) ( ) ( (
( ) ( ) ( (
( ) ( ) ( (

v
V
10T)85°€ €L viL  (SET)T6€E
0T'T)€9C 1Azt 90L (SET) 6T
ZT1)99°¢ €69 L19  (e€T)ITY
v6°0) ¥9°€ SLL veL (9T vIY
10'T)CTE 595 809 (SE€T)86€E

911)9T€ ceL 18 (8ST)S9¢C

(
(
(
(
(
(

8T (A4 616 0e6  (66T)19G  (691)08S (CTT)26T 660)S9T (STTISLT (PT'T)T6T L'6L ¥08 (£L9T)8€€ (LET)STT eneosd

8T 8'0% '€6 6¥6 (0€2)eLy  (Ct2)zes (STT¥8T  (LOT)89T (2€T1)19C (92T)20€ ¥'Z9 TTL (SLT)26C  (65T)89C eue3|ing

(9d) Suiwes onewsjqodd Jo XU A S3|qeLIeA [9AS]-AJJUNOD PUE -[ENPIAIPUI 3} JOJ Sonysipe)s aAndudsag T 314V L

(%]

2

z

Ll

o]

&

m LC §'/C 0¢cé 0c6 (£8T)IrS (19T)18S (LOT)8LT L60)8ST (LTT)ETE  (9TT)8P€E LC9 61L (9LT)¥SE  (84T)80C elsny
<

M 8dH 8dq 8dH 8dq 8dH 8dq 8dH 8dq 8dH 8dq 8dH 8dq Anuno)
w

[=%

S| (@aoso% (%) w0 D (%) smexs (@s) ueaw (@s) vea (@s) uea (9%) syuased (as) uean

2 uaipjiyo J1LWoU029 yroq yum Suiar

m /saljiwey Ajwey ysiy jo Moddns Ajiwe4 Suuiojuow [ejuased uoije|nsai [ejuaied Aep |ooyds e uo

m sjjausag uondadiad sinoy Sujwen

<

m A1unod g oA |enplAlpul T [9A97]
s

<

U]



(Continued)

TABLE 1

Level 2 country

Level 1 individual

Benefits
families/

children

Perception

Gaming hours

of high family
economic

Parental monitoring Family support

Parental regulation

on a school day

Living with both

parents (%)

(% of GDP)

Gini coeff. (%)

Mean (SD) Mean (SD) status (%)

Mean (SD)

Mean (SD)

Hpg

Hpg Lpg Hpg Lpg Hpg Lpg

Hpg Lpg

Lpg Hpg Lpg

Country

1.8
1.2
29
30

85.4 87.3 23.9

5.59 (1.52)
5.45(1.71)
5.52(1.80)

17 440

574 (1.41)
5.75(1.51)
5.68 (1.54)

70 389

1.80(1.10)
1.81(1.06)
1.81(1.00)

17 419

1.56 (0.93)
1.67(0.97)
1.62(0.88)

70 386

2.96(1.12)
2.53(1.15)
2.83(1.21)

3.21(1.13)
2.62(1.17)
3.07 (1.14)

70 496

80.8 77.2

3.30 (1.46)
3.18 (1.52)
3.35 (1.60)

17 659

1.95(1.17)
1.98 (1.20)
2.60 (1.43)

70 909

Slovenia

SSA

913 33.0

92.2

71.4
74.1

74.0

Spain

27.6
30

95.5

95.4

77.1

Sweden

17 317
9

69 812
91.7

17 476
2.79 (1.25)

17 491
71.2

70532
73.7

COLASANTE ET AL.

1.81(0.81)

29.67 (4.13)

1.2

1.75(1.04) 5.77(1.61) 5.61(1.80)

1.61(0.95)

2.99 (1.21)

3.32(1.67)

2.25(1.43)

Total

high risk of PG = 17 756. Values are percentage frequency (%) or mean and standard deviation (SD).

low risk of PG = 71 242; Hpg =

Lpg

focusing upon generic adolescents’ whereabouts, future studies on
PG should further examine parental knowledge of targeted gaming-
related aspects, such as their children’s playing motives (e.g. escapism)
or favourite games genres (e.g. role-playing), which were previously
found to be positively associated with increased levels of PG in ado-
lescence [4, 12, 54].

The protective role of family benefits at the country-level con-
firmed the relevance of family-related factors in relation to adolescent
risk of PG. Governmental investments in households may positively
impact upon adolescent development both by directly increasing the
availability of resources, in terms of goods, services and opportunities,
and by indirectly improving family wellbeing [56, 57]. Indeed, in the
family stress model framework [58], family functioning could be
worsened by financial stress which can deplete the psychological and
relational resources of care-givers, ultimately leading to more adjust-
ment problems in adolescents. Given that PG has been previously asso-
ciated with lower quality of family functioning [21, 50], the findings of
the present study provided the first evidence that government expen-
ditures on social protection policies, such as cash transfers, to support
families in child-rearing, may reduce PG risk. As Bronfenbrenner &
Morris [59] argued, proximal factors and macro-level determinants,
such as social welfare systems and national wealth, can both exert per-
vasive influences on youth wellbeing. Contrary to our hypotheses,
however, we did not find any cross-level interaction between family
benefits and parental variables in the 30 European countries. This may
be due to the fact that the effect has been previously tested for all
countries in aggregate [57]. It is possible that more substantial effects
would have been obtained if countries were grouped using welfare
state typologies [60, 61], such as social democratic, conservative,
liberal, southern and eastern [62], for which different returns from
additional incomes on parental variables could be seen. Future multi-
level research should investigate variations in PG by also considering
the use of these welfare state typologies. Another explanation could
be that family benefits may have a more direct impact on other paren-
tal mechanisms and characteristics associated to PG, which are not
included in the present study. For instance, considering that economic
hardship has been found to increase parental psychological distress
and parental conflict [32], it may be interesting to examine the influ-
ence of additional incomes deriving from family benefits on these two
variables, previously identified as risk factors for PG [21].

A further result of the current study showed a positive associa-
tion between country-level inequalities and adolescents’ likelihood of
high risk of PG. This is in line with extensive literature on the detri-
mental effects of living in an unequal country on multiple components
of wellbeing [25, 26]. It is possible that PG might be related to the
preoccupation about the status deriving from a highly salient social
hierarchy [63]. Adolescents living in such societies might be motivated
to spend more time in virtual environments through videogames,
where competition rules are different from the rules applying to real-
world dynamics. However, it is worth noting that the effect was mod-
est in magnitude. Future studies should explore the potential effect of
the social hierarchy characterizing proximal environments, for exam-

ple by investigating the role of relative deprivation at the school level.



SSAl 7

GAMING AMONG EUROPEAN ADOLESCENTS

‘[G7] 049z wouy JuaIaIp AjjuediIuSIS a.e (S9oUBLIEAOD U1y} pue) ado|s 1o 3dadiajul Wopuel Yoes 1oj adUeLIBA 3y} JaY3aym Inoge sasayjodAy aulwexa $1sa) S}094)a-Wopues [enplAIpuy|
"3onpo.d 213SaWOop SS0JS = 4O ‘[BAISIUI DDUSPLUOD = | {0134 SPPO = YO 0.2 piepuels = 35 On + (3ousa3ul ypm saljiwiey) x €04 + (S}yauaq UIP|IYI/AjIe)) x ZOA + (lUID) x TOA 4 004 = 0d (aunjonuys
Ajlwey) x g + (snye3s owouods Ajiwey) x 9 + (Hoddns Ajiwey) x 'S¢ ++ (Suonuow [eua.ed) x 7 + (UoirenSa. ejuased) x g + (sinoy Buiwes) x 2d + (Japuas) x T + 0 = g :smo|joy se sem [opow [euty YL

1000 > d ‘69529 = £& X (¥T0) 500 1000 > d ‘G8'200T = 69, X (0v0) 910 1000 > d ‘T9°6¥ST = 69X (Te0) 010 sjuauodwod ddueLep
109)Jo wopuey
(68°0-0£°0) 820 1000 > (90°0) ¥Z'0- (dd9 40 %) uadpjiyd/saljiwey yausg
(LOT-€0T)SO'T 1000 > (10°0) 500 U310 1UID
Aom = S [ELE]] >\_uc:OU
(STT-€0T) 60T €000 (€0°0) 60°0 (STT-€0T) 60T €000 (€0°0) 80°0 (s2A = T ‘ou = ) syuased yroq YaIm SUIAI
(0T'T-560)€0'T S6%°0 (€0°0) 200 (0T'1-56°0)€0°T 06%°0 (¥00) €00 SNIE)S DIWOU0D3 Ajiwey Y31y Jo uondadiagd
(560-16°0) €60 1000 > (10°0) LOO- (56'0-160) €60 1000 > (10°0) LOO- Hoddns Ajiweq
(90T-660) €07 880°0 (100) €00 (90T-660) €0°'T 8800 (10°0) €00 Suuo)uow [ejuaied
(€8'0-6£°0) 180 1000 > (100) TC0- (€8'0-080) 18'0 1000 > (10°0) 00~ uonejn3al ejualed
(6’ T-9€T) 2V 1000 > (c00)s€0 8V T-S€T) TH'T 1000 > (To0) ¥E0 Aep jooyps e uo sinoy Suiwe
(6€°0-62°0) ¥E0 1000 > (L00) 80T~ (6€°0-0€°0) €0 1000 > (£00) 90T~ (slewsay =  ‘ajew = T) 49pus
[oA3] [enpiAIpu|
1000 > (L00) €6°0- 1000 > (60°0) 06°0- 1000 > (90°0) 6€T- daduayy|
1039443 paxi4
(1D %56) 4O anjeA-d (3S) "y20> (1D %S6) ¥O anjeA-d (35) "yo0d (1D %S6) ¥O anjeA-d (35) "yo0> sa|qelen
1l IBPON 11 ISPON (lopow [euonipuodun) | [9pOiA

(Dd 40 34sH Y81y = T ‘Od 0 sk MO| = 0) Sulwes dijews|qoid JO sk 3y} Jo sajePAI0)  Z 31V L



8 | SSA

COLASANTE ET AL.

Limitations

This study is not without limitations. Although the ESPAD survey used
the same methodology throughout participating countries, there are
some limitations common to cross-sectional surveys that could
possibly weaken the validity of the estimates. (1) Although students’
participation rate was generally high, class participation rates were
relatively low in Denmark and the Netherlands. (2) Data were self-
reported and therefore possibly subjected to well-known biases.
(3) The risk of PG was assessed with a three-item tool which, although
proving appropriate for non-clinical surveys [11], may have limited
accuracy in identifying problematic gamers [40]. This could potentially
yield higher prevalence rates due to false positives [9]. As proposed
by Carras & Kardefelt-Winther [64], given the complex phenomenol-
ogy of PG and the current lack of a common measure, multi-national
studies should investigate both gaming-related problems and the
levels of addiction-related symptoms to define clearer boundaries for
the condition. From an epidemiological perspective, it could also be
relevant that future studies distinguish between the absence and low
presence of PG risk. Furthermore, our findings on parental practices
(regulation and monitoring) should be interpreted with caution, as the
formulation of the items used for the assessment did not explicitly
refer to gaming behaviours. Ultimately, while our comprehensive
research focused upon several individual- and country-level factors,
the influence of other variables, including game characteristics
(e.g. genres, always-on-line gameplay, monetization), settings
(e.g. peer, school) and country-level indicators (e.g. digital literacy) on
the risk of PG may also be analysed. (4) Finally, the results may be
considered representative only for 15-16-year-old students in regular
schools and therefore they may be not extendable to adolescents not

involved in education pathways.

CONCLUSIONS

This multi-level study presented several strengths, including the repre-
sentativeness of the samples and the high number of countries. The
findings highlighted the value of simultaneously considering family
characteristics and country-level determinants in gaming research to
inform decisions on resources including preventive interventions.
Beyond supportive family environments, results indicated that lower
country economic inequalities and more generous government expen-
ditures in family benefits can protect adolescents from experiencing
gaming-related problems. Future efforts for PG prevention should tar-
get both families to enhance parents’ awareness of the role of family
dynamics on offsprings’ behaviours, and national governments, to
promote social protection policies supporting positive youth develop-

ment, thus reducing the risk of PG.
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