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ABSTRACT
Background  Problematic gaming is a known risk factor 
for adolescent well-being. Yet, socioeconomic factors that 
might contribute to problematic gaming in adolescence 
have not been fully explored. This study examined the 
association between relative deprivation, defined as an 
individual’s financial gap relative to their classmates, and 
problematic gaming in a representative sample of Italian 
adolescents.
Methods  We analysed data on family material assets 
and self-reported symptoms of problematic gaming 
from 58 881 participants in the 2021/2022 Italian 
Health Behaviour in school-aged children study. Relative 
deprivation was measured using the Yitzhaki index, with 
classmates as a social reference group. Associations 
with problematic gaming were tested using a two-level 
multiple logistic regression model while accounting 
for the effects of economic, sociodemographic and 
psychological factors.
Results  Adolescents reporting higher relative 
deprivation were eight times more likely to be classified 
as problematic gamers compared with their better-off 
peers, after controlling for individual and class-level 
deprivation, and self-efficacy beliefs. Males, younger 
adolescents and adolescents with lower self-efficacy 
were more at risk of being problematic gamers.
Conclusion  The current study expands the existing 
literature on the detrimental impact of inequalities on 
adolescent behaviours by highlighting the association 
between relative deprivation and problematic gaming. 
Policymakers are advised to implement measures to 
reduce inequalities and mitigate maladaptive gaming 
patterns among adolescents.

INTRODUCTION
Playing video games is a popular activity, with many 
European adolescents playing regularly.1 Research 
shows that low to moderate levels of gaming can 
have positive effects on different life domains.2 
However, when looking at gaming through the lens 
of addictive behaviours, the results are markedly 
different. Although frequent gaming itself may not 
be problematic, the presence of addictive gaming 
symptoms can have negative consequences for 
adolescents’ well-being and mental health.1 Given 
the ongoing debate about definitions and diagnostic 
criteria for (internet) gaming disorder3 and consis-
tently with previous research,4 the current study 

refers to problematic gaming (PG). PG is defined 
as a risky pattern of gaming characterised by poten-
tially dysfunctional addictive symptoms such as 
conflict and loss of control, which may have nega-
tive consequences in daily life.5

Given the relevance of the phenomenon, and 
the negative effects PG can have on physical and 
psychological well-being,6 it is critical to under-
stand its possible determinants. Until now, research 
analysing the antecedents of PG focused on game-
related factors and individual characteristics,7 such 
as rewarding elements within the game,8 social 
anxiety and low self-esteem, as videogames can 
provide means for escaping unwanted aspects of 
daily life and reality.9

However, research on the social determinants of 
PG is scant, especially in relation to socioeconomic 
factors.4 7 According to the digital inequality frame-
work,10 the socioeconomic structure of society can 
impact the extent to which individuals use techno-
logical instruments like videogames. Specifically, 
adolescents living in disadvantaged contexts may 
lack the resources to develop adaptive gaming 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Problematic gaming (PG) can contribute to 
adolescents’ adverse well-being.

	⇒ Little is known about socioeconomic predictors 
of PG.

WHAT THIS STUDY ADDS
	⇒ Using data from a representative sample of 
Italian adolescents, this study shows that 
adolescents who are relatively more deprived 
than their classmates are more likely to report 
PG when controlling for other economic, 
sociodemographic and psychological factors.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Future research needs to elucidate the 
mechanisms responsible for the linkage 
between relative deprivation and PG.

	⇒ Future health programmes and policies that aim 
to reduce PG are advised to incorporate actions 
that address socioeconomic inequalities, as they 
play a critical role in the development of this 
behaviour.
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habits, referring to the ability to engage in gaming in a healthy 
and balanced way4; for example, parents from less wealthy fami-
lies may possess fewer resources to fulfil adolescents’ needs or 
to establish and enforce clear rules regarding gaming.4 7 More-
over, the subjective perception of having a lower social position 
compared with peers can also be relevant to the development 
of maladaptive technology use patterns like PG,10 especially 
in adolescence, where social comparison and peer affiliation 
processes are fundamental.11 Thus, relative deprivation (RD), 
that is, the individual’s economic shortfall compared with class-
mates in the classroom context,12 may be a critical determinant 
of PG. Hence, the current study aims to investigate the role of 
RD in predicting adolescents’ PG in a representative sample of 
Italian adolescents.

Adolescents spend a large portion of their time in classrooms 
at school, where they have many opportunities to compare them-
selves with classmates on wealth-related aspects of their lives. 
Experiencing greater RD in the classroom may lead to stronger 
perception of social class differences, thus intensifying upward 
social comparison processes.13 14 Ultimately, this could result 
in negative self-evaluations, which can have important impli-
cations for adolescents’ development, given their reliance on 
peer relationships for identity construction.11 According to the 
behavioural system theory,15 contrasting effects can derive from 
the social evaluative threat created by perceived RD. Indeed, 
students may feel inadequacy and shame and activate compensa-
tion mechanisms. Videogames provide the opportunity to escape 
the negative thoughts deriving from (wealth-related) feelings 
of inferiority, by offering a distraction or an alternative reality 
where the adolescent can feel competent.16

Although research on the link between RD and gaming is 
scarce, some studies support this association in early adult-
hood. A study conducted in China revealed that RD positively 
predicted online gaming addiction, with maladaptive cognition 
partially mediating this relationship.17 Furthermore, a study 
conducted in the USA18 found a positive association between 
RD and PG, with financial gaming motives and emotional 
coping motives mediating this relationship. Moreover, recent 
evidence has identified specific school characteristics associ-
ated with PG. Zhai et al19 showed that negative perceptions 
of school environments are associated with more negative 
emotions, which can be regulated through online behaviours. 
These results are corroborated by different studies showing 
how more relatively deprived adolescents show decreased 
school engagement and consequentially, may use gaming as a 
compensation tool.7 20 Yet, despite these preliminary findings, 
important gaps remain in the literature. Specifically, studies 
have mostly employed convenience samples of college students 
and used subjective measures of RD, which can be more sensi-
tive to biases and errors.21

Following these research findings, we hypothesised that RD 
in the classroom context would be associated with the risk of 
adolescent PG. Specifically, we hypothesised that adolescents 
who are more relatively deprived than their classmates have 
higher likelihoods of developing PG. Furthermore, given the 
influence of household socioeconomic status (SES) on the devel-
opment of various problematic behaviours22 and to distinguish 
the effect of RD in classroom from overall classroom SES, we 
controlled for absolute deprivation (AD) at both the house-
hold and classroom level. Finally, based on previous literature 
showing that individuals with low self-confidence may struggle 
to use adaptive coping strategies and rely on gaming as a coping 
mechanism, thus potentially leading to PG,23 we also controlled 
for the effects of perceived problem-solving self-efficacy.

METHODS
Full methodology details are provided in the online supple-
mental materials.

Data sources and procedure
Data were collected as part of the 2022 Health Behaviour in 
School-aged Children (HBSC) study. HBSC is a WHO Collab-
orative Cross-National Survey of adolescents’ health and well-
being. HBSC collects data every 4 years on health behaviours, 
social environments and sociodemographic characteristics in 
adolescents aged 11–15 years. The Italian HBSC survey addi-
tionally includes those aged 17 years.24 This survey included 
94 178 students (97.3% response rate at the individual level) 
aged 11, 13, 15 and 17 years.

Measures
Problematic gaming was only reported by adolescents who 
declared to play videogames. These participants completed 
the Internet Gaming Disorder Scale-Short Form (IGDS9-SF).25 
This measure consists of nine items (α=0.88) evaluating to 
what extent participants endorse the nine criteria for IGD 
according to the Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5).5 Participants rated their level 
of agreement with each item on a scale from 1 (‘never’) to 5 
(‘very often’). To discriminate between problematic and non-
problematic gamers, we implemented the more stringent DSM-5 
approach, and participants replying ‘often’ or ‘very often’ on at 
least five out of the nine items were classified as problematic 
gamers,5 6 26 resulting in a binary variable (0=non-problematic 
vs 1=problematic gamers).

All socioeconomic variables included in the study are derived 
from the 6-item HBSC Family Affluence Scale (FAS).27 These 
items measure material assets in the home or family activities that 
represent affluence (eg, “Do you have your own bedroom for 
yourself?”). A summation of these scores provides a valid, reli-
able and age-appropriate measure of material affluence, which 
is less affected by non-response bias than longer assessments 
requesting data on household income or parental occupation.21

Relative deprivation was calculated by applying the formula 
first shown by Yitzhaki28 and later modified by Subramanyam 
et al29 to the FAS total score, with classmates as a reference 
group. Specifically, the formula estimates the average difference 
in FAS scores between the individual (i) and all N classmates 
reporting higher scores (j): ‍RDi = 1/NΣ

(
yj − yi

)
, ∀ yj > yi‍. 

The Yitzhaki index was then bounded to a 0–1 scale by dividing 
it by the class average FAS score, with higher scores indicating 
greater RD compared with classmates.21

Absolute deprivation was calculated by transforming the FAS 
summary score into proportional ranks (ridits) that ranged from 
0 (least wealth) to 1 (most wealth). The score was then reversed 
so that higher scores represent higher levels of AD.

Class absolute deprivation was calculated by aggregating the 
weighted AD scores in each classroom.

Gender was assessed by asking adolescents whether they were 
a boy or a girl. Age was computed based on the respondent’s 
month and year of birth and the date of the survey assessment. 
Family structure was assessed with a single question asking 
adolescents with whom they usually live in their home (adoles-
cents were classified as living with two parents/stepparents vs 
living with one parent or other arrangements). Self-efficacy was 
measured with two items (r=0.43), with responses on a Likert 
scale ranging from 1 (‘never’) to 5 (‘always’). The items were 
summed, with higher scores indicating greater self-efficacy.30
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Data cleaning and analysis
The original dataset comprised data from 89 321 adolescents 
(49.4% girls, mean age=13.95±2.20), divided into 5669 classes. 
We removed 30 440 (34.1%) participants who reported never 
playing games and consequently did not answer the IGDS9-SF. 
Descriptive statistics of these participants are available in online 
supplemental table 1. The percentage of missing data in the final 
sample ranged from 0% (regarding age and gender) to 5.7% 
(PG).

All analyses were performed using STATA V.19. Descriptive 
statistics were weighted and incorporated SEs adjusted for class-
level clustering in the data. We used a two-level multiple logistic 
regression model with adolescents nested in classes to investi-
gate the association between RD and PG, while accounting for 
the fixed effects of gender, age, family structure, absolute and 
classroom deprivation, self-efficacy and random effects of class 
variation.

RESULTS
Table  1 summarises the individual-level characteristics of the 
entire sample and stratifies participants based on whether adoles-
cents’ gaming was classified as problematic or not. Overall, our 
final sample was mainly composed of boys (64.5%) of younger 
ages and middle-class families. The prevalence of PG in the final 
sample was 4.5%, while it was 5.2% for boys and 3.3% for girls. 
Significant differences between non-problematic and problem-
atic gamers were observed in the proportions and means of all 
individual-level variables. Boys, younger adolescents, adoles-
cents from less affluent families and adolescents not living with 
both of their parents were over-represented in the group of 
problematic gamers.

Results from our regression model (table  2) indicate that 
adolescents who were more deprived compared with their class-
mates showed higher likelihoods of being problematic gamers 
(OR 8.05, 95% CI 3.12 to 20.79), after controlling for abso-
lute and class deprivation (which were negatively and positively 

associated with adolescent PG, respectively). It should be noted 
that this OR represents the full theoretical range (0–1) in RD 
so that the most relatively deprived adolescents are eight times 
more likely to be classified as problematic gamers compared with 
adolescents reporting no RD. Levels of RD in our sample were 
relatively low (table 1); as such, the OR might be exaggerating 
the effect. Furthermore, we ran a Poisson regression model using 
PG symptoms as the continuous dependent variable to control 
whether this association was affected by the five-symptoms cut-
point. Results are coherent with the main analysis and are avail-
able in online supplemental table 2.

Table 1  Descriptive statistics of the final sample divided by gaming group

Gaming group

Overall (n=58 881) Non-problematic (n=53 003) Problematic (n=2 506) p value % of missing values

Gender <0.001 0

 � Boys 37 992 (64.5%) 33 921 (64.0%) 1 847 (73.7%)

 � Girls 20 889 (35.5%) 19 082 (36.0%) 659 (26.3%)

Grade <0.001 0

 � I Middle school 17 881 (30.4%) 15 542 (29.3%) 1 010 (40.3%)

 � III Middle school 16 352 (27.8%) 14 628 (27.6%) 804 (32.1%)

 � II High school 13 902 (23.6%) 12 714 (24.0%) 466 (18.6%)

 � IV High school 10 746 (18.3%) 10 119 (19.1%) 226 (9.0%)

Family affluence <0.001 4.4

 � Low (bottom 20%) 14 267 (25.4%) 12 721 (24.8%) 722 (30.6%)

 � Medium (middle 60%) 30 002 (53.3%) 27 679 (54.0%) 1 096 (46.4%)

 � High (top 20%) 11 982 (21.3%) 10 893 (21.2%) 542 (23.0%)

Family structure <0.001 0

 � Two parents 47 794 (81.2%) 43 670 (82.4%) 1 853 (73.9%)

 � Fewer than two parents 11 087 (18.8%) 9 333 (17.6%) 653 (26.1%)

Relative deprivation 0.123 (0.13) 0.122 (0.13) 0.139 (0.16) <0.001 <0.001

Absolute deprivation 0.395 (0.16) 0.394 (0.16) 0.408 (0.19) <0.001 4.4

Class absolute deprivation 0.397 (0.07) 0.397 (0.07) 0.405 (0.07) <0.001 <0.001

Self-efficacy 7.160 (1.55) 7.194 (1.52) 6.443 (1.98) <0.001 0.2

Problematic gaming has 3 372 (5.7%) missing values. Adolescents with missing values are still reported in the overall column. The p value statistics are acquired from a χ2 test for categorical 
variables and a t-test for continuous variables. Adolescents with missing values were excluded from the analysis.

Table 2  Multilevel logistic regression with being classified as a 
problematic gamer as the outcome (n=52 857)

OR 95% CI

Gender

 � Girls 1.00

 � Boys 1.93*** 1.64 to 2.28

Grade level

 � I Middle school 1.00

 � III Middle school 0.73** 0.59 to 0.91

 � II High school 0.50*** 0.41 to 0.61

 � IV High school 0.27*** 0.21 to 0.35

Family structure

 � Fewer than two parents 1.00

 � Two parents 0.67*** 0.57 to 0.80

Absolute deprivation 0.17*** 0.07 to 0.43

Relative deprivation 8.05*** 3.12 to 20.79

Class absolute deprivation 16.70*** 4.28 to 65.18

Self-efficacy 0.75*** 0.72 to 0.79

Random part

 � Class variance 1.34 1.17 to 1.51

**p<0.01, ***p<0.001.
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Regarding the sociodemographic and psychological factors, 
males were almost twice as likely to be categorised as problem-
atic gamers, while older adolescents and those living with two 
parents showed a lower likelihood of PG. Furthermore, adoles-
cents reporting higher levels of self-efficacy were also less likely 
to engage in PG.

DISCUSSION
The present study investigated the associations between RD in the 
classroom context and adolescent PG in a representative sample 
of Italian adolescents. Results supported our hypothesis: adoles-
cents who are relatively more deprived than their classmates 
are more likely to report PG, also after controlling for different 
economic and sociodemographic factors and self-efficacy beliefs. 
These findings underscore the importance of socioeconomic 
inequalities as a risk factor for PG among adolescents.

Several mechanisms can help explain this association. Greater 
RD in classroom may contribute to greater perception of social 
status differences, thus provoking adverse negative upward 
social comparison processes,13 14 ultimately resulting in negative 
self-evaluations. This can lead to risky behaviours to alleviate 
these undesirable feelings, with video games representing acces-
sible and immediate tools to cope with negative emotions.16 In 
accordance with numerous studies that highlighted the key role 
that escape and coping motivations play in the development of 
PG,16 31 it is plausible that PG may emerge as a maladaptive 
coping behaviour to RD. Furthermore, gaming may allow rela-
tively deprived adolescents to construct an alternative online 
self, which could potentially reinforce escapism and contribute 
to the development of PG. Consistently, a recent review32 
showed that gamers who exhibit higher avatar identification 
to compensate for perceived physical world inadequacies are 
more likely to report PG. The perceived opportunities provided 
by gaming to feel competent and ‘better than others’2 in some-
thing may further reinforce negative gaming pattern, thus 
increasing the risk of PG.33 The present explanation is also in 
line with the Interaction of Person-Affect-Cognition-Execution 
model.34 35 Feelings of RD may serve as an internal trigger 
provoking specific affective and cognitive responses in the 
adolescent, such as playing videogames for mood regulation and 
coping. This research for gratification may alter the adolescents’ 
beliefs and reward expectations associated with gaming, making 
it harder to control their gaming activity and thus evolving in 
PG over time.34

Finally, RD could contribute to increased PG due to the 
‘gamblification’ of digital games.36 Although the present study 
did not examine which games adolescents play, young people 
tend to prefer battle royale games,37 which often include loot 
boxes and battle passes. These elements, which involve unpre-
dictable reward systems and encourage players to repeatedly 
purchase in-game items, resemble gambling systems and can 
increase the risk of PG.38 Thus, given the already established 
link between RD and disordered gambling,13 it is plausible that 
RD may increase motivations to play in ‘gamblified environ-
ments’ as a means to earn money and status, which has been 
associated with the development of PG.39 However, in the 
present study, we could not ascertain whether the association 
between RD and PG is explained by these mechanisms. There-
fore, further longitudinal or experimental studies are needed to 
test their potential contribution. In addition, future studies that 
aim to better elucidate the association between RD and PG could 
use mixed-method approaches that capture adolescents’ experi-
ences of inequality, which lead them towards PG. Understanding 

how teenagers perceive RD qualitatively and the strategies they 
employ to cope with it could advance both theory and practice.

The inclusion of different contextual variables offers valuable 
insight into the diverse effects these can potentially have on PG. 
Notably, adolescents’ AD, as assessed by their family affluence, 
was negatively associated with PG, whereas higher classroom 
deprivation was associated with a higher likelihood of PG. 
These findings align with prior research examining the associ-
ations between RD and problematic social media use.14 Adoles-
cents from lower socioeconomic family backgrounds may have 
fewer opportunities to access gaming equipment or high-speed 
internet. Additionally, their immediate concerns, like meeting 
basic needs or supporting their families, may reduce the amount 
of time or interest they can dedicate to gaming. In contrast, 
classrooms with more economically deprived adolescents may 
have limited access to cultural resources and a worse classroom 
climate, thus being less equipped to prevent or address students’ 
problematic behaviours.40 In turn, the absence of a positive class-
room climate may reduce opportunities for reciprocal support 
among classmates, potentially exacerbating the social compar-
ison processes linked to RD.13 Finally, being male, younger and 
living in a single parent household were all possible risk factors 
towards PG. These results are in line with previous research using 
representative samples of US and European adolescents.4 6 41 It 
could be that gaming is a prevalently male-dominated culture,42 
and that younger adolescents are more vulnerable to PG because 
they are still in the midst of neural developmental processes 
crucial for impulsivity and self-control.43 44 Finally, according 
to the family stress model,45 parents in single-parent house-
holds may perceive higher distress due to the increased amount 
of responsibilities they must handle. This stress could interfere 
with effective parenting practices, thereby influencing adoles-
cents’ adjustments. To illustrate, single parents may permit their 
children to spend extended time gaming to manage other family 
tasks or to have some time for themselves.46

This study has some limitations that should be noted in 
interpreting these results. First, its cross-sectional design limits 
the possibility of drawing causal conclusions about the asso-
ciation between RD and PG. Another limitation is the use of 
self-reported data on PG symptomatology that is often vulner-
able to biased responding. Future studies should try to replicate 
these findings by incorporating reports by different informants 
to provide more robust results. Third, results are representative 
of the Italian adolescents’ population, but they still need to be 
replicated in nations with a different cultural background. In 
fact, the association between RD and PG may differ in coun-
tries with different cultural norms regarding the acceptance of 
status differences and stronger social hierarchy.7 Fourth, RD 
was calculated by applying the Yitzhaki index to a single refer-
ence group (ie, the adolescents’ classmates), whereas individuals 
can compare their social class with others based on similarity 
of sex, age group and sometimes place of residence.47 Although 
we partially account for this issue, as classmates are among the 
main sources of comparison for adolescents in Italy,48 future 
research could extend Yitzhaki’s formula to include stratifica-
tions based on different reference groups. Finally, the underlying 
mechanisms linking RD to PG were inferred despite gaps in our 
data, as the HBSC survey did not include any information on 
which games adolescents play and whether they undertake social 
comparison processes with their classmates. Furthermore, our 
results do not take into consideration other factors that may 
moderate or confound the association between RD and PG 
such as materialistic values, self-esteem, individual psychopatho-
logical features and interpersonal problems (eg, peer problems, 
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bullying, family conflicts). Materialistic values—shown to be 
fostered by personal RD even when controlling for SES49—may 
in turn increase susceptibility to PG by emphasising extrinsic 
rewards, competition and status-seeking within gaming envi-
ronments. Self-esteem may also function as a vulnerability or 
buffering factor: lower self-esteem has been consistently asso-
ciated with higher levels of PG9 and may intensify the tendency 
to use gaming as an escapist coping route after experiencing RD. 
Furthermore, adolescents exhibiting internalising symptoms 
could be more vulnerable to downward spiral associations in 
which gaming as a compensatory mechanism could exacerbate 
their psychopathology.50 Finally, interpersonal problems could 
worsen the feelings of social comparison and isolation associated 
with RD, further increasing the compensatory function of PG.16 
By including these constructs, future studies can better under-
stand how adolescents’ perceptions of being relatively deprived 
compared with classmates feed into their self-concept and risk 
of PG.

Despite these limitations, this is the first study to investigate 
the association between RD and PG in a representative sample 
of adolescents. Our findings contribute to a better comprehen-
sion of the socioeconomic determinants associated with PG, 
while confirming links identified in previous research. Particu-
larly, by refining our focus towards classroom-level inequalities, 
we were able to set our study in the social context in which 
peer processes typical of microsystems happen.51 As such, our 
work complements recent representative research that focused 
on macro-processes such as country-level inequalities and their 
associations with PG.4

Furthermore, using multiple socioeconomic variables offers 
deeper insights into the socioeconomic patterns of PG than 
relying on a single socioeconomic index. Specifically, employing 
the Yitzhaki index to measure RD provides a window into the 
impact that classroom inequalities have on adolescents, further 
beyond what would have been possible with a single measure of 
wealth.21 Overall, findings underline the potential detrimental 
influences of growing up in unequal settings on adolescents’ PG.

The current study highlights the critical role that economic 
inequalities play in the development of PG. Policymakers 
and practitioners aiming to reduce maladaptive gaming 
patterns among adolescents should therefore adopt integrative 
approaches that address the social determinants of PG. In this 
context, schools offer an ideal environment to promote safe and 
prosocial online52 behaviours. For example, group discussions 
and interventions targeting both objective and perceived social 
class differences between classmates could have widespread posi-
tive effects on well-being, extending beyond PG. Taken together, 
these findings underscore the need for future research and 
intervention strategies that consider the broader socioeconomic 
context in which adolescent gaming behaviours develop.

Acknowledgements  We thank all Regional and Local Health Unit coordinators 
and health workers for their essential contribution to HBSC. We also thank all 
members of the 2022 HBSC-Italia Group.

Contributors  All listed authors have contributed to the manuscript substantially 
and have agreed to the final submitted version. TG, ML, FE, CM, NC, MG and AV 
conceptualised the work. TG and FE curated the methodology and conducted the 
analysis. TG, ML, FE, CM, NC, MG and AV took part in writing the original draft. All 
authors reviewed and edited the final version of this manuscript. TG is the guarantor 
of the current work.

Funding  The Italian HBSC survey is promoted and funded by the Italian National 
Institute of Health (Istituto Superiore di Sanità: CNAP25).

Competing interests  None declared.

Patient consent for publication  Not applicable.

Ethics approval  The Italian HBSC study protocol and questionnaire were formally 
approved by the Ethics Committee of the Italian National Institute of Health (Ref. 
PRE BIO CE01.00, 22 November 2021). The survey was conducted in accordance 
with the Declaration of Helsinki. Participants provided informed consent to take part 
in the study before participating.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data may be obtained from a third party and are 
not publicly available. The data presented in this study are available in accordance 
with the 2022 Italian HBSC data access policy. Requests should be directed to the 
Italy Principal Investigator, Dr Paola Nardone: ​paola.​nardone@​iss.​it.

Supplemental material  This content has been supplied by the author(s). 
It has not been vetted by BMJ Publishing Group Limited (BMJ) and may not 
have been peer-reviewed. Any opinions or recommendations discussed are 
solely those of the author(s) and are not endorsed by BMJ. BMJ disclaims all 
liability and responsibility arising from any reliance placed on the content. 
Where the content includes any translated material, BMJ does not warrant the 
accuracy and reliability of the translations (including but not limited to local 
regulations, clinical guidelines, terminology, drug names and drug dosages), and 
is not responsible for any error and/or omissions arising from translation and 
adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: https://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Tommaso Galeotti https://orcid.org/0000-0002-1442-3747
Frank J Elgar https://orcid.org/0000-0003-0290-5500

REFERENCES
	 1	 Boniel-Nissim M, Marino C, Galeotti T, et al. A focus on adolescent social media use 

and gaming in europe, central asia and canada. In: Health Behaviour in School-
aged Children international report from the 2021/2022 survey. Copenhagen: WHO 
Regional Office for Europe, 2024.

	 2	 Adachi PJC, Willoughby T. The Link Between Playing Video Games and Positive Youth 
Outcomes. Child Dev Perspectives 2017;11:202–6. 

	 3	 Castro-Calvo J, King DL, Stein DJ, et al. Expert appraisal of criteria for assessing 
gaming disorder: an international Delphi study. Addiction 2021;116:2463–75. 

	 4	 Colasante E, Pivetta E, Canale N, et al. Problematic gaming risk among European 
adolescents: a cross-national evaluation of individual and socio-economic factors. 
Addiction 2022;117:2273–82. 

	 5	 American Psychiatric Association. Diagnostic and statistical manual of mental 
disorders. In: Text Revision (DSM-5-TR), DSM-5-TR. 5th edn. American Psychiatric 
Association Publishing, 2022. Available: https://psychiatryonline.org/doi/book/10.​
1176/appi.books.9780890425787

	 6	 Canale N, Elgar FJ, Pivetta E, et al. Problem gaming and adolescents’ health and well-
being: Evidence from a large nationally representative sample in Italy. Comput Human 
Behav 2025;168:108644. 

	 7	 Király O, Koncz P, Griffiths MD, et al. Gaming disorder: A summary of its characteristics 
and aetiology. Compr Psychiatry 2023;122:152376. 

	 8	 Pirrone D, van den Eijnden RJJM, Peeters M. Why We Can’t Stop: The Impact of 
Rewarding Elements in Videogames on Adolescents’ Problematic Gaming Behavior. 
Media Psychol 2024;27:379–400. 

	 9	 Kavanagh M, Brett C, Brignell C. What is the reported relationship between self-
esteem and gaming disorder? A systematic review and meta-analysis. Comput Human 
Behav 2023;145:107776. 

	10	 Büchi M, Hargittai E. A Need for Considering Digital Inequality When Studying Social 
Media Use and Well-Being. Social Media + Society 2022;8:20563051211069125. 

	11	 Veenstra R, Laninga-Wijnen L. The prominence of peer interactions, relationships, and 
networks in adolescence and early adulthood. In: APA Handbook of Adolescent and 
Young Adult Development. Washington, DC, US: American Psychological Association, 
2023: 225–41.

	12	 Adjaye-Gbewonyo K, Kawachi I. Use of the Yitzhaki Index as a test of relative 
deprivation for health outcomes: a review of recent literature. Soc Sci Med 
2012;75:129–37. 

	13	 Elgar FJ, Canale N, Wohl MJA, et al. Relative deprivation and disordered gambling in 
youths. J Epidemiol Community Health 2018;72:589–94. 

	14	 Lenzi M, Elgar FJ, Marino C, et al. Can an equal world reduce problematic social 
media use? Evidence from the Health Behavior in School-aged Children study in 43 
countries. Information, Communication & Society 2023;26:2753–74. 

	15	 Johnson SL, Leedom LJ, Muhtadie L. The dominance behavioral system and 
psychopathology: evidence from self-report, observational, and biological studies. 
Psychol Bull 2012;138:692–743. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 F

eb
ru

ary 4, 2026
 

h
ttp

://jech
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

20 N
o

vem
b

er 2025. 
10.1136/jech

-2025-224805 o
n

 
J E

p
id

em
io

l C
o

m
m

u
n

ity H
ealth

: first p
u

b
lish

ed
 as 

https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-1442-3747
https://orcid.org/0000-0003-0290-5500
http://dx.doi.org/10.1111/cdep.12232
http://dx.doi.org/10.1111/add.15411
http://dx.doi.org/10.1111/add.15843
https://psychiatryonline.org/doi/book/10.1176/appi.books.9780890425787
https://psychiatryonline.org/doi/book/10.1176/appi.books.9780890425787
http://dx.doi.org/10.1016/j.chb.2025.108644
http://dx.doi.org/10.1016/j.chb.2025.108644
http://dx.doi.org/10.1016/j.comppsych.2023.152376
http://dx.doi.org/10.1080/15213269.2023.2242260
http://dx.doi.org/10.1016/j.chb.2023.107776
http://dx.doi.org/10.1016/j.chb.2023.107776
http://dx.doi.org/10.1177/20563051211069125
http://dx.doi.org/10.1016/j.socscimed.2012.03.004
http://dx.doi.org/10.1136/jech-2017-209858
http://dx.doi.org/10.1080/1369118X.2022.2109981
http://dx.doi.org/10.1037/a0027503
http://jech.bmj.com/


6 Galeotti T, et al. J Epidemiol Community Health 2025;0:1–6. doi:10.1136/jech-2025-224805

Original research

	16	 Giardina A, Schimmenti A, Starcevic V, et al. Problematic gaming, social withdrawal, 
and Escapism: The Compensatory-Dissociative Online Gaming (C-DOG) model. 
Comput Human Behav 2024;155:108187. 

	17	 Ding Q, Tang Y, Wei H, et al. The relationship between relative deprivation and online 
gaming addiction in college students: A moderated mediation model. Acta Psychol Sin 
2018;50:1041. 

	18	 King A, Wong-Padoongpatt G. Do Gamers Play for Money? A Moderated Mediation of 
Gaming Motives, Relative Deprivation, and Upward Mobility. Int J Environ Res Public 
Health 2022;19:15384. 

	19	 Zhai B, Li D, Li X, et al. Perceived school climate and problematic internet use among 
adolescents: Mediating roles of school belonging and depressive symptoms. Addict 
Behav 2020;110:106501. 

	20	 Martinot D, Beaton A, Gul B. The causal effects of relative deprivation on the well-
being of adolescents: a look at self-esteem, school engagement and perceived control. 
Soc Psychol Educ 2025;28:120. 

	21	 Elgar FJ, Xie A, Pförtner T-K, et al. Assessing the view from the bottom: how to 
measure socioeconomic position and relative deprivation in adolescents. In: Sage 
Research Methods Cases Part 2. London: Sage Publications Ltd, 2017. Available: 
https://methods.sagepub.com/case/how-measure-socioeconomic-position-relative-​
deprivation-adolescents

	22	 Pickett KE, Wilkinson RG. Income inequality and health: a causal review. Soc Sci Med 
2015;128:316–26. 

	23	 Caro C, Popovac M. Gaming When Things Get Tough? Examining How Emotion 
Regulation and Coping Self-Efficacy Influence Gaming During Difficult Life Situations. 
Games and Culture 2021;16:611–31. 

	24	 Lazzeri G, Vieno A, Charrier L, et al. The methodology of the Italian Health Behaviour 
in School-aged Children (HBSC) 2018 study and its development for the next round. J 
Prev Med Hyg 2021;62:E926–33. 

	25	 Monacis L, Palo V de, Griffiths MD, et al. Validation of the Internet Gaming Disorder 
Scale - Short-Form (IGDS9-SF) in an Italian-speaking sample. J Behav Addict 
2016;5:683–90. 

	26	 Nogueira-López A, Rial-Boubeta A, Guadix-García I, et al. Prevalence of problematic 
Internet use and problematic gaming in Spanish adolescents. Psychiatry Res 
2023;326:115317. 

	27	 Torsheim T, Cavallo F, Levin KA, et al. Psychometric Validation of the Revised Family 
Affluence Scale: a Latent Variable Approach. Child Indic Res 2016;9:771–84. 

	28	 Yitzhaki S. Relative Deprivation and the Gini Coefficient. Q J Econ 1979;93:321. 
	29	 Subramanyam M, Kawachi I, Berkman L, et al. Relative deprivation in income and 

self-rated health in the United States. Soc Sci Med 2009;69:327–34. 
	30	 Meilstrup C, Thygesen LC, Nielsen L, et al. Does self-efficacy mediate the association 

between socioeconomic background and emotional symptoms among schoolchildren? 
Int J Public Health 2016;61:505–12. 

	31	 Infanti A, Valls-Serrano C, Perales JC, et al. Gaming passion contributes to the 
definition and identification of problematic gaming. Addict Behav 2023;147:107805. 

	32	 Szolin K, Kuss D, Nuyens F, et al. Gaming Disorder: A systematic review exploring the 
user-avatar relationship in videogames. Comput Human Behav 2022;128:107124. 

	33	 King DL, Delfabbro PH, Perales JC, et al. Maladaptive player-game relationships in 
problematic gaming and gaming disorder: A systematic review. Clin Psychol Rev 
2019;73:101777. 

	34	 Brand M, Wegmann E, Stark R, et al. The Interaction of Person-Affect-Cognition-
Execution (I-PACE) model for addictive behaviors: Update, generalization to addictive 
behaviors beyond internet-use disorders, and specification of the process character of 
addictive behaviors. Neurosci Biobehav Rev 2019;104:1–10. 

	35	 Brand M, Müller A, Wegmann E, et al. Current interpretations of the I-PACE model of 
behavioral addictions. J Behav Addict 2025;14:1–17. 

	36	 Brock T, Johnson M. The gamblification of digital games. Journal of Consumer Culture 
2021;21:3–13. 

	37	 Statista. Top video game genres worldwide by age 2024. Statista; 2024. Available: 
https://www.statista.com/statistics/1263585/top-video-game-genres-worldwide-by-​
age [Accessed 29 Jan 2025].

	38	 Brooks GA, Clark L. Associations between loot box use, problematic gaming and 
gambling, and gambling-related cognitions. Addict Behav 2019;96:26–34. 

	39	 Rehbein F, King DL, Staudt A, et al. Contribution of Game Genre and Structural Game 
Characteristics to the Risk of Problem Gaming and Gaming Disorder: a Systematic 
Review. Curr Addict Rep 2021;8:263–81. 

	40	 Tan CY, Hong X, Gao L, et al. Meta-analytical insights on school SES effects. 
Educational Review 2025;77:274–302. 

	41	 Nagata JM, Singh G, Sajjad OM, et al. Social epidemiology of early adolescent 
problematic screen use in the United States. Pediatr Res 2022;92:1443–9. 

	42	 Lopez-Fernandez O, Williams AJ, Griffiths MD, et al. Female Gaming, Gaming 
Addiction, and the Role of Women Within Gaming Culture: A Narrative Literature 
Review. Front Psychiatry 2019;10:454. 

	43	 Zheng Y-B, Zhang S-N, Tang H-D, et al. Gaming disorder: Neural mechanisms and 
ongoing debates. J Behav Addict 2025;14:55–78. 

	44	 Crone EA, Konijn EA. Media use and brain development during adolescence. Nat 
Commun 2018;9:588. 

	45	 Masarik AS, Conger RD. Stress and child development: a review of the Family Stress 
Model. Curr Opin Psychol 2017;13:85–90. 

	46	 Geurts SM, Koning IM, Vossen H, et al. A Qualitative Study on Children’s Digital Media 
Use and Parents’ Self-interest. J Child Fam Stud 2022;31:2015–26. 

	47	 Kondo N, Saito M, Hikichi H, et al. Relative deprivation in income and mortality 
by leading causes among older Japanese men and women: AGES cohort study. J 
Epidemiol Community Health 2015;69:680–5. 

	48	 Cavicchiolo E, Lucidi F, Diotaiuti P, et al. Adolescents’ Characteristics and Peer 
Relationships in Class: A Population Study. Int J Environ Res Public Health 
2022;19:8907. 

	49	 Kim H, Callan MJ, Gheorghiu AI, et al. Social comparison, personal relative 
deprivation, and materialism. Br J Soc Psychol 2017;56:373–92. 

	50	 Falcione K, Weber R. Psychopathology and Gaming Disorder in Adolescents. JAMA 
Netw Open 2025;8:e2528532. 

	51	 Benner AD, Crosnoe R. Schooling from adolescence through early adulthood. In: 
APA Handbook of Adolescent and Young Adult Development. Washington, DC, US: 
American Psychological Association, 2023: 275–91.

	52	 Floridi L. The Onlife Manifesto: Being Human in a Hyperconnected Era. Cham: Springer 
Open, 2014.

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies. 
.

b
y g

u
est

 
o

n
 F

eb
ru

ary 4, 2026
 

h
ttp

://jech
.b

m
j.co

m
/

D
o

w
n

lo
ad

ed
 fro

m
 

20 N
o

vem
b

er 2025. 
10.1136/jech

-2025-224805 o
n

 
J E

p
id

em
io

l C
o

m
m

u
n

ity H
ealth

: first p
u

b
lish

ed
 as 

http://dx.doi.org/10.1016/j.chb.2024.108187
http://dx.doi.org/10.3724/SP.J.1041.2018.01041
http://dx.doi.org/10.3390/ijerph192215384
http://dx.doi.org/10.3390/ijerph192215384
http://dx.doi.org/10.1016/j.addbeh.2020.106501
http://dx.doi.org/10.1016/j.addbeh.2020.106501
http://dx.doi.org/10.1007/s11218-025-10064-2
https://methods.sagepub.com/case/how-measure-socioeconomic-position-relative-deprivation-adolescents
https://methods.sagepub.com/case/how-measure-socioeconomic-position-relative-deprivation-adolescents
http://dx.doi.org/10.1016/j.socscimed.2014.12.031
http://dx.doi.org/10.1177/1555412020944622
http://dx.doi.org/10.15167/2421-4248/jpmh2021.62.4.2343
http://dx.doi.org/10.15167/2421-4248/jpmh2021.62.4.2343
http://dx.doi.org/10.1556/2006.5.2016.083
http://dx.doi.org/10.1016/j.psychres.2023.115317
http://dx.doi.org/10.1007/s12187-015-9339-x
http://dx.doi.org/10.2307/1883197
http://dx.doi.org/10.1016/j.socscimed.2009.06.008
http://dx.doi.org/10.1007/s00038-016-0790-3
http://dx.doi.org/10.1016/j.addbeh.2023.107805
http://dx.doi.org/10.1016/j.chb.2021.107124
http://dx.doi.org/10.1016/j.cpr.2019.101777
http://dx.doi.org/10.1016/j.neubiorev.2019.06.032
http://dx.doi.org/10.1556/2006.2025.00020
http://dx.doi.org/10.1177/1469540521993904
https://www.statista.com/statistics/1263585/top-video-game-genres-worldwide-by-age
https://www.statista.com/statistics/1263585/top-video-game-genres-worldwide-by-age
http://dx.doi.org/10.1016/j.addbeh.2019.04.009
http://dx.doi.org/10.1007/s40429-021-00367-7
http://dx.doi.org/10.1080/00131911.2023.2184329
http://dx.doi.org/10.1038/s41390-022-02176-8
http://dx.doi.org/10.3389/fpsyt.2019.00454
http://dx.doi.org/10.1556/2006.2024.00071
http://dx.doi.org/10.1038/s41467-018-03126-x
http://dx.doi.org/10.1038/s41467-018-03126-x
http://dx.doi.org/10.1016/j.copsyc.2016.05.008
http://dx.doi.org/10.1007/s10826-021-02074-3
http://dx.doi.org/10.1136/jech-2014-205103
http://dx.doi.org/10.1136/jech-2014-205103
http://dx.doi.org/10.3390/ijerph19158907
http://dx.doi.org/10.1111/bjso.12176
http://dx.doi.org/10.1001/jamanetworkopen.2025.28532
http://dx.doi.org/10.1001/jamanetworkopen.2025.28532
http://jech.bmj.com/

	Associations between relative deprivation and problematic gaming in adolescence: evidence from an Italian representative sample
	Abstract
	Introduction﻿﻿
	Methods
	Data sources and procedure
	Measures
	Data cleaning and analysis

	Results
	Discussion
	References


