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Abstract

The evidence on the direction of associations between mental health and problematic
social media use (PSMU) and problematic gaming (PG) in adolescents remains incon-
clusive. Therefore, this study investigated a comprehensive model of temporal associa-
tions between mental health difficulties and strengths, and PSMU/PG, while accounting
for sex and perceived social support as potential moderators. Mental health domains
were measured with the Strengths and Difficulties Questionnaire, PSMU was measured
with the Social Media Disorder Scale, and PG with the Internet Gaming Disorder Scale,
assessed at two time points (2019, 2021). The analysis sample consisted of 645 Dutch ad-
olescents (63% boys; M,,,=15.8, SD=0.3, at Time 1) from the Amsterdam Born Children
and their Development cohort. Cross-lagged panel analysis did not indicate general bi-
directional associations, but the multigroup analysis revealed separate temporal associa-
tions by sex and social support. In girls, emotional problems preceded PSMU and PG. In
boys, PG preceded emotional problems and hyperactivity/inattention preceded PSMU.
Adolescents with more perceived social support did not show a relationship between
emotional problems and subsequent PG. We suggest that emotional problems may be
a potential risk factor for PSMU/PG in girls, while they may be considered a negative
consequence of PG in boys. Additionally, hyperactivity/inattention may be a risk factor
for PSMU in boys, and social support may be a general protective factor for PG. These
findings highlight the importance of understanding individual differences in the rela-
tionships between PSMU/PG and mental health symptoms.

KEYWORDS
adolescence, cross-lagged, mental health, problematic gaming, problematic social media use, sex, social
support

via smartphone devices (Marino et al., 2021). PG refers to
problematic use of online and offline video games, via de-

New generations of adolescents are growing up engaged with
social media and video games, which have been linked to
mental health risks such as problematic social media use
(PSMU) and problematic gaming (PG). PSMU refers to
problematic use of social media apps such as Instagram,
Snapchat, Facebook, and TikTok (Andreassen, 2015;
Hendrikse & Limniou, 2024; Kircaburun et al., 2018), mostly

vices such as computers and smartphones (Li et al., 2023;
Paik et al., 2017). Both PSMU and PG are conceptualized
as behavioral addictions. Prevalence of PSMU is around 5%
in the general population, with adolescents showing higher
prevalence rates than adults (Cheng et al., 2021): 9% among
boys and 13% among girls (Boniel-Nissim et al., 2024).
Regarding PG, the prevalence is around 3% in the general
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population, with adolescents showing higher prevalence
rates than adults (Kim et al., 2022): 16% among boys and 7%
among girls (Boniel-Nissim et al., 2024).

PSMU and PG are related constructs with notable simi-
larities (Kiraly et al., 2014; Sanchez-Fernandez et al., 2024).
Symptoms of these problematic behaviors include salience
(thinking and/or planning when to engage with the prob-
lematic activity again), tolerance (needing to engage more
with the problematic activity), mood modification (engag-
ing in the problematic activity in order to cope with emo-
tional states), relapse (resorting to the problematic activity
despite attempts to reduce it), withdrawal (experiencing
unpleasant feelings when not engaging in the problematic
activity), and conflict (experiencing negative impact of the
problematic activity on different aspects of life; Gentile
et al.,, 2017; Paulus et al., 2018). Unlike PSMU, PG is in-
cluded as a mental health disorder in both the Diagnostic
and Statistical Manual of Mental Disorders (5th ed.; DSM-5;
American Psychiatric Association, 2013) and International
Classification of Diseases (11th ed.; ICD-11; World Health
Organization, 2019; Zhou et al., 2024). Studies show that
PSMU and PG are correlated, with estimates of 0.25 in
the general population (Andreassen et al, 2016; Chang
et al,, 2022; Henzel & Hékansson, 2021; Wong et al., 2020),
up to ranges between 0.39 and 0.73 for adolescents and
younger adults (Pontes, 2017; Reer et al., 2020). This seems to
suggest that the affected users might be susceptible to simul-
taneous problems with multiple digital media. This makes
simultaneous investigating of PSMU and PG relevant, as
their distinct and shared associations with mental health
could reveal whether they reflect common vulnerabilities or
unique influences.

Digital media use has been associated with both men-
tal health strengths and difficulties, illustrating that digi-
tal media can provide an environment for both flourishing
and suffering during adolescence (Gudka et al., 2021; Law
et al,, 2019; Raith et al.,, 2021; West et al., 2024). Recently,
there are ongoing debates in the scientific community about
the interpretation of findings linking social media use to
adolescents' mental health, where the point of contention is
the directionality of associations between social media use
and mental health (Odgers, 2024). In this paper, we use the
term mental health as an umbrella term covering both adap-
tive and maladaptive intra- and interpersonal functioning
across behavioral, emotional, and social domains of func-
tioning. It is acknowledged that the claims about negative
effects of social media use on adolescent mental health re-
main inconclusive due to a number of methodological short-
comings in this research area (Ghali et al.,, 2023; Odgers &
Jensen, 2020; Orben, 2020; Valkenburg et al., 2022), includ-
ing a lack of longitudinal studies (studies are mostly cross-
sectional), use of small and/or convenience samples (which
reduces generalizability), and inconsistent measurement of
digital media use (focus on duration of use and self-reports).
However, research on PSMU and PG has shown more ro-
bust associations with adverse mental health outcomes in

adolescents (Boer et al., 2020; Hylkild et al., 2024; Limone
et al., 2023). To date, it still remains unclear whether digi-
tal media use is a cause, a consequence, or both in relation
to mental health (Montag et al., 2024; Paulus et al., 2018;
Shannon et al., 2022), as well as whether it is associated with
positive and/or negative mental health outcomes, and under
which circumstances.

From a developmental psychopathology perspective
(Cicchetti & Rogosch, 2002) and in line with the I-PACE
model (Brand et al., 2016), PSMU and PG have been concep-
tualized as maladaptive coping strategies to regulate emo-
tional and behavioral problems: adolescents with heightened
emotional-behavioral problems may increasingly rely on
digital media to escape distress, whereas greater adaptive
regulation and social competencies may buffer against the
development of such problems. Over time, excessive engage-
ment in digital media use may, in turn, exacerbate mental
health difficulties by reinforcing maladaptive regulation
patterns. In addition, transactional models of development
(Sameroff, 2009) highlight the importance of contextual
factors in shaping developmental outcomes—for example,
adolescents who increasingly rely on digital media for cop-
ing with difficulties may create unfavorable conditions in
their social context, which could then further reinforce their
problematic digital media use patterns.

Domains of mental health and problematic
digital media use

Research on emotional problems, such as symptoms of
anxiety and depression, and problematic digital media use
in adolescence has found positive associations with social
media use, but methodological challenges leave the magni-
tude and practical significance of the relationship in ques-
tion (Keles et al.,, 2019; Mundy et al., 2020; Valkenburg
et al., 2022; Vidal et al., 2020). PSMU has been found to ex-
hibit a moderate positive association with depressive symp-
toms, more so than time spent on social media and intensity
of social media use (Cunningham et al., 2021). Similarly,
PSMU has shown a moderate positive association with so-
cial anxiety, with a stronger relationship observed in men
(Wu et al., 2024). Systematic reviews found a positive rela-
tionship between PSMU and both depression and anxiety
in adolescents and adults, as well as between PG and social
anxiety, suggesting the possibility of bidirectional effects
(Gioia et al., 2022; Lopes et al., 2022). It was suggested that
problematic digital media use may serve as a coping mecha-
nism for emotion regulation difficulties (Gioia et al., 2021;
Wartberg et al., 2021) or low perceived social support (Ugur
& Donmez, 2021) and further exacerbates these problems
as a negative coping mechanism. A longitudinal study with
university students found a bidirectional relationship be-
tween PSMU and anxiety, with PSMU also predicting later
depression; meanwhile, PG was related to subsequent anxi-
ety, and depression was related to subsequent PG (Chang
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et al., 2022); while that study had the advantage of using
three waves over the duration of a year, it did not have an
adolescent sample or investigate other mental health do-
mains and individual differences.

Symptoms of Attention-Deficit/Hyperactivity Disorder
(ADHD) have also been related to problematic digital
media use, with research frequently indicating a positive
relationship. It was found that high frequencies of dig-
ital media use in adolescents are associated with subse-
quent symptoms of ADHD (Karen et al., 2018), although
research remains inconclusive about the underlying
mechanisms. Previous research has also indicated that ad-
olescents with ADHD or symptoms thereof may tend to
show more problematic digital media use (Kim et al., 2019;
Werling et al., 2022), suggesting a bidirectional relation-
ship between ADHD and problematic digital media use.
Systematic reviews found a high prevalence of ADHD
among adolescents with PG and emphasized the rela-
tionship between PG and symptoms of ADHD, especially
symptoms of inattention (Coutelle et al., 2024; Mannikko
etal., 2017). A literature review of longitudinal studies in-
vestigating the relationship between PSMU and ADHD in
adolescents suggested a bidirectional relationship (Thorell
et al., 2022). Bidirectional relationships between problem-
atic internet use and hyperactivity/inattention were found
in a Japanese population study of adolescents (Morita
et al.,, 2021).

Conduct problems have been looked at in relation to
problematic digital media use, with some research indicat-
ing positive associations. Aspects of social media use (so-
cializing, shopping, connecting with strangers) have been
linked to conduct problems in adolescents (De Calheiros
Velozo & Stauder, 2018), and it was found that childhood
conduct disorder and antisocial personality disorder are
positively associated with social media use in emerging
adults (Galica et al., 2017). Conduct problems have been
found to exhibit a positive association with PG (Richard
et al., 2020) and studies on associations of PG and PSMU
with a variety of mental health problems reported that
both are positively associated with conduct problems in
adolescents (Mérelle et al., 2017), as well as with antiso-
cial behavior (Wartberg & Kammerl, 2020). Moreover,
intensive digital technology use has been associated with
both same-day and long-term increases in conduct dis-
order symptoms, as well as poorer self-regulation among
adolescents at risk for mental health problems (George
et al., 2017). While conduct problems highlight negative
outcomes, examining prosocial behavior could provide a
more balanced understanding of the potential impact of
digital media use on adolescent mental health.

Prosocial behavior has been rarely looked at in the con-
text of problematic digital media use. It is considered a
mental health strength (Goodman, 1997) because it re-
flects social competence and empathy, and even though
it can be considered a behavioral outcome, it is also rec-
ognized as a protective factor in adolescent development
(Jung & Schroder-Abé, 2019; Speyer et al., 2023). During
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adolescence, when peers and social connections become
increasingly vital for mental health compared to childhood
(Tomova et al., 2021), digital media have the potential to
impact prosocial development in novel ways (Armstrong-
Carter & Telzer, 2021). There seems to be a positive rela-
tionship between social media use and (online) prosocial
behavior in adolescents (Lysenstgen et al., 2021), while
the same relationship in emerging adults seems complex
and context-dependent (Hui et al., 2024). There are find-
ings from qualitative and quantitative research indicating
that adolescents experience social media use as beneficial
when it comes to exhibiting prosocial behavior (Bhadra &
Kumar, 2023; Erreygers et al.,, 2016). A study with adoles-
cents found a negative association between PG and prosocial
behavior (Garcia-Gil et al., 2022), although no differences
were observed in prosocial tendencies between adults with
and without PG (Collins & Freeman, 2013). Overall, the
relationship of prosocial behavior with problematic digi-
tal media use remains relatively unexplored, but there are
indications that prosocial behavior is negatively associated
with addiction problems regardless of the type of addiction
(Esparza-Reig et al., 2021).

Sex and social support as potential moderators

The levels and trajectories of mental health symptoms
significantly differ between boys and girls across adoles-
cence (Murray et al., 2021). Boys are found to exhibit a
higher prevalence of PG than girls (Fam, 2018; Mihara &
Higuchi, 2017), likely due to a variety of relevant neuro-
logical and cultural factors which require further investi-
gation (Marraudino et al., 2022). In addition, some studies
found girls to exhibit a higher prevalence of PSMU than
boys (Bouna-Pyrrou et al., 2018; Su et al., 2020), although
other recent studies found no sex differences in the prev-
alence of PSMU (Casale et al., 2023; Cheng et al., 2021;
Meng et al., 2022). Beyond differences in prevalence, there
is evidence that sex might moderate the relationships be-
tween mental health and digital media use. For example,
girls were found to be more likely than boys to engage in
social comparison and feedback-seeking on social media
platforms, which can intensify emotional problems (Nesi
& Prinstein, 2015; Twenge & Martin, 2020). Boys were ob-
served to more often show higher levels of impulsivity and
sensation-seeking in the context of gaming, which may in-
crease their susceptibility to gaming problems, although
the evidence is not clear on whether boys are at a higher
risk of developing PG (Marraudino et al., 2022) or whether
prolonged gaming relates to their emotional well-being
less than it does for girls (Lee et al., 2017). Overall, there is
evidence to suggest that the relationship between mental
health and PSMU and PG may differ between boys and
girls.

In addition to individual factors such as sex, social con-
text can also play an important role in how adolescent de-
velopment relates to problematic digital media use. Perceived
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social support is a potentially important contextual factor, as
it may influence how adolescents cope with emotional and
behavioral challenges. From a developmental psychopathol-
ogy perspective, and in line with the transactional model
of development (Sameroff, 2009), such contextual factors
shape whether individual predispositions result in maladap-
tive outcomes. For instance, perceived social support from
family has been associated with lower levels of PSMU among
adolescents, although this association did not extend to so-
cial support from friends (Lin et al., 2023). Among Chinese
students, perceived social support has been found to act as a
protective factor in the association between stress and prob-
lematic smartphone use, while online social support medi-
ated this relationship (Zhao et al., 2021). The impact of online
and offline social support may depend on its emotional qual-
ity, predicting either functional or problematic use among
adolescents (Benvenuti et al., 2023) and students (Meshi &
Ellithorpe, 2021). A recent meta-analysis indicated that on-
line social support was positively associated with PSMU, par-
ticularly among women (Ma et al., 2024), which suggests a
potentially negative impact of social support. Low perceived
social support was also linked to PG in adolescents (Meng
et al,, 2024; Ugur & Donmez, 2021). Overall, these findings
suggest that social support may be a relevant contextual fac-
tor in either attenuating or, in some cases, increasing PSMU
and PG, depending on source (e.g., friends, family) and qual-
ity (e.g., online, offline). It may therefore moderate the rela-
tionships between adolescents' strengths and difficulties and
their PSMU or PG.

The present study

To address the aforementioned gaps in the literature, we
investigated the longitudinal relationships of adolescents'
PSMU and PG with mental health difficulties (emotional
problems, hyperactivity/inattention, conduct problems)
and strengths (prosocial behavior), and examined whether
sex and social support were potential moderators of these
relationships. All the variables were studied within a sin-
gle model in order to account for shared variation between
PSMU and PG and the mental health domains. This enabled
us to compare the relative strength of associations of differ-
ent mental health domains when it comes to both forms of
problematic digital media use (and vice versa).

While previous research has provided partial indications
about the significance and direction of these associations,
there remains a lack of empirical longitudinal studies pro-
viding more robust evidence. The formulated hypotheses
align with the expectations based on previous research and
theory. Therefore, it was hypothesized that (I) mental health
difficulties at T1 would be associated with more problem-
atic digital media use at T2, (II) mental health strengths at
T1 would be associated with less problematic digital media
use at T2, (III) problematic digital media use at T1 would be
associated with more mental health difficulties at T2, and
(IV) problematic digital media use at T1 would be associated

with less mental health strengths at T2. In addition, we ex-
pected that these associations may be moderated by sex and
perceived social support.

METHOD
Participants

The community sample consisted of 2663 Dutch adolescents
(54% girls). Their data were retrieved from the Amsterdam
Born Children and their Development (ABCD) cohort study
(Van Eijsden et al., 2010) and included responses from two
time points: Time 1 (2019-2020; T1) and Time 2 (2021; T2).
Most of the sample (81%) was enrolled in general or higher
achievement secondary education. The inclusion criterion
for the main analysis was that participants reported both
PSMU and PG at both T1 and T2 (to avoid imputing values
for participants who did not engage in any digital behavior
at all). There were no predefined exclusion criteria for the
current study. This resulted in an analysis sample of 645
participants. The analysis sample had an average age of 15.8
(SD=0.3) at T1 and 17.4 (SD=0.3) at T2, and it consisted of
411 boys (64%) and 234 girls (36%).

Procedure

We used data from the fifth and sixth waves of the ABCD
study (Van Eijsden et al., 2010). This longitudinal study
started in 2003-2004 when all pregnant women living in
Amsterdam were invited to participate in the cohort study.
Data was collected through digital (smartphone app, website
link) or paper questionnaires. Completing the questionnaires
took approximately 50 min, with the possibility to fill out the
different thematic parts across multiple takes. Rosenberg self-
esteem scale was omitted from the study due to measurement
error. During both waves, the participants received a webstore
voucher worth €10 upon completing the questionnaires. The
Medical Ethics Review Committee of the Academic Medical
Centre Amsterdam concluded that a full review and official
approval of this study was not required according to Dutch law
(reference decisions W19_130#19.163 and W20_396#20.444).
[Correction added on September 25, 2025 after First Online.
"Anonymous" in the Procedure section was updated with in-
formation already present in the Ethics Section in this ver-
sion.] All participants provided written informed consent,
and for those aged 16 or younger, both parental consent and
the child's assent were obtained.

Measures
Social Media Disorder Scale

PSMU was measured with the Social Media Disorder Scale
(Van Den Eijnden et al.,, 2016). It is a validated instrument
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which includes 9 items answered with binary (“yes/no”)
response options. The items inquire about how the partici-
pant felt during the past year in relation to social media use
(e.g., “During the past year, have you often felt bad when you
could not use social media?”). The total score is calculated
as a sum of scored responses and ranges between 0 and 9,
with a proposed cutoff from >5 indicating problematic use.
Internal consistency of the scale was good, with Cronbach's
alpha between a=.76 and a=.82 across three Dutch ado-
lescent samples (Van Den Eijnden et al., 2016), and a=.56
(T1)-.52 (T2) in the current study.

Internet Gaming Disorder Scale

PG was measured with the Internet Gaming Disorder Scale
(Pontes & Griffiths, 2015). It is a validated instrument which
includes 9 items answered on a 5-point Likert scale, but ver-
sions with binary (“yes/no”) response options which we used
in the study are also reliable and valid (Lemmens et al., 2015).
The items inquire about how the participant felt during the
past year in relation to gaming (e.g., “Do you systematically
fail when trying to control or cease your gaming activity?”).
The total score is calculated as a sum of scored responses
and ranges between 0 and 9 and the proposed cutoff was >6.
Internal consistency of the scale was good, with Cronbach's
alpha between a=.87 and @=.88 across three adult samples
(Pontes & Griffiths, 2015), and a=.72 (T1)-.57 (T2) in the
current study.

Strengths and Difficulties Questionnaire

Mental health strengths and difficulties were meas-
ured with the Strengths and Difficulties Questionnaire
(Goodman, 1997) which is a validated instrument includ-
ing 25 items answered on a 3-point Likert scale (“Not True;
Somewhat True; Certainly True”). The total scores are calcu-
lated as a sum of scored responses. The emotional symptoms
subscale contains 5 items, which inquire about how the par-
ticipant felt in the past 6 months regarding symptoms of anxi-
ety and depression (e.g., “I worry a lot”). Internal consistency
of the subscale was somewhat satisfactory, with Cronbach's
alpha a=.66 in a sample of youth (Goodman, 2001), and
a=.73 (T1)-.76 (T2) in the current study. The hyperactiv-
ity/inattention subscale contains 5 items, which inquire
about how the participant felt in the past 6 months regarding
symptoms of ADHD (e.g., “I am restless, I cannot stay still
for long.”). Internal consistency of the subscale was some-
what satisfactory, with Cronbach's alpha a=.67 in a sample
of youth (Goodman, 2001), and a=.69 (T1)-.68 (T2) in the
current study. The conduct problems subscale contains 5
items, which inquire about how the participant felt in the
past 6 months regarding conduct problems (e.g., “I get very
angry and often lose my temper”). Internal consistency of the
subscale was somewhat unsatisfactory, with Cronbach's alpha
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a=.60 in a sample of youth (Goodman, 2001), and a=.40
(T1)-.43 (T2) in the current study. Finally, the prosocial be-
havior subscale contains 5 items, which inquire about how
the participant felt in the past 6 months regarding behavior
toward others (e.g., “I am helpful if someone is hurt, upset, or
feeling ill”). Internal consistency of the subscale was some-
what satisfactory, with Cronbach's alpha a=.66 in a sample
of youth (Goodman, 2001), and a=.57 (T1)-.54 (T2) in the
current study.

Multidimensional Scale of Perceived Social
Support

Social support was measured with the Multidimensional
Scale of Perceived Social Support (MSPSS; Zimet et al., 1988).
The MSPSS is a validated instrument, which includes 12
items answered on a 7-point Likert scale (ranging from
“Strongly Disagree” to “Strongly Agree”). The items inquire
about how the participant feels about relationships with fam-
ily, friends, and significant others (e.g., “I get the emotional
help and support I need from my family”). The total score is
calculated as a sum of scored responses. Internal consistency
of the subscale was good, with Cronbach's alpha «=.86 in a
sample of youth (Bruwer et al., 2008), and a=.80 (T1)-.84
(T2) in the current study.

Statistical analysis plan

Analyses were conducted in RStudio (Posit Team, 2024).
Before performing the main analysis, we conducted an a
priori power analysis, investigated the missing data, and
tested the model assumptions (measurement invariance,
multicollinearity, linearity, homoscedasticity, and nor-
mality). The main analysis was a cross-lagged panel model
(CLPM), which simultaneously estimates the associations
of all the main variables in the model (see Figure 1) and
allows for testing temporal precedence and directionality
in longitudinal data (Baribeau et al., 2022). The analysis
was conducted with continuous variables. In a first step,
we applied CLPM with problematic digital media use
(PSMU and PG) and mental health difficulties (emotional
problems, hyperactivity/inattention, conduct problems)
using the lavaan package (Rosseel, 2012). In a second step,
we added mental health strengths (prosocial behavior) to
examine whether the model significantly changed. Next,
the main analysis was repeated with the entire sample
after we used multiple imputation using the mice package
(van Buuren & Groothuis-Oudshoorn, 2011) to account
for missing data. The imputation procedure was based on
multivariate models that included all of the model vari-
ables, and the imputation method was random forest with
50 imputation cycles. Finally, we conducted multigroup
CLPM to investigate the potential effects of sex and social
support.
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FIGURE 1 Cross-lagged panel model (conceptual model). T1 = Time 1; T2 =Time 2. The paths relevant to hypothesis testing (i.e., cross-lagged
paths) are shown. Autoregressive paths from T1 to T2 and within-time paths between variables at T1 and T2 are omitted.

Power analysis

An a priori power analysis was conducted in RStudio (Posit
Team, 2024) using the semPower package (Moshagen &
Bader, 2023), and it indicated that 239 participants were
necessary to observe medium (0.3) cross-lagged effects with
good power (0.8) and that 2227 participants were necessary
to observe small (0.1) cross-lagged effects with good power
(0.8). An iterative a priori power analysis cycle indicated that
645 participants were enough to observe small-to-medium
(0.19) cross-lagged effects with good power (0.8).

Missing data

After the data from the two waves were merged it was ob-
served that from the total of 2663 participants, 1458 par-
ticipated in both waves. Together with participants who did
not provide responses, this resulted in missing data on the
study variables, at T1 and T2, respectively: 16% and 33%
for emotional problems, hyperactivity/inattention, conduct
problems, and prosocial behavior; 26% and 32% for social
support; 32% and 38% for PSMU; and 32% and 62% for
PG. The chance of observing missing data on PSMU and
PG overlapped with answering negatively on the screener
items inquiring whether participants use social media/
video games at all (e.g., “Do you play (online) games?”). In
case of a negative answer, the participants were not offered
to complete the PSMU/PG questionnaire. This indicates
that the data were missing for nonusers of either form of
digital media, along with participants who dropped out for
other reasons. Systematic missingness for nonusers of digi-
tal media suggests that some data is missing not at random

(MNAR), requiring caution in interpreting multiple imputa-
tion results.

Comparisons between the full sample (N=2663) and the
analysis sample (n=645) revealed significant differences
on several measures. The gender distribution differed sig-
nificantly between samples, y*(1)=67.31, p<.001, with the
analysis sample having a higher proportion of boys (in-
creased from 46% to 64%) than the full sample. In addi-
tion, the analysis sample showed significantly higher levels
of PG, #(1022)=-5.40, p<.001, and significantly lower lev-
els of emotional problems, #(1175)=2.31, p=.021, conduct
problems, #(1230)=2.28, p=.023, and prosocial behavior,
£t(1056) =3.02, p=.003, compared to the full sample. These
differences align with the observed sex composition dif-
ferences, as boys—who are overrepresented in the analysis
sample—typically report higher PG (Fam, 2018; Mihara &
Higuchi, 2017) and differ in mental health symptoms com-
pared to girls (Murray et al., 2021).

Model assumptions

To test measurement invariance of the model variables across
time, we fit a configural model and examined its fit indices
(CFI=0.987; RMSEA=0.053; TLI=0.941; SRMR=0.025),
which indicated good fit compared to standard critical val-
ues (CFI >0.95, RMSEA <0.06, TLI 20.95, SRMR <0.08; Hu
& Bentler, 1999), meaning that the basic factor structure was
consistent across time. We then compared the configural
model to a metric model. There was no significant differ-
ence between the models, which suggested that factor load-
ings remained invariant across time, indicating that metric
invariance was observed. Comparing the metric and scalar
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TABLE 1 Means (M) and standard deviations (SD) of model variables.

M (SD), M (SD),, Cutoff Scale
PSMU 1.21 (1.40) 1.19 (1.28) >5 0-9
PG 0.94 (1.42) 0.72 (1.12) >5 0-9
Emotional problems 2.81 (2.35) 3.41 (2.57) >5 0-10
Hyperactivity/inattention 4.20 (2.47) 4.47 (2.46) >6 0-10
Conduct problems 1.46 (1.31) 1.47 (1.27) >4 0-10
Prosocial behavior 8.01 (1.50) 8.03 (1.59) <6 0-10
Social support 73.19 (8.97) 71.40 (9.51) N/A 12-84

Note: T1 = Time 1; T2 =Time 2. Cutoff indicates elevated/problematic levels.

models indicated differences, y*(6) =433, p <.001, indicating
that scalar invariance was not observed. Overall, the crucial
measurement invariance assumptions were observed, al-
though the lack of scalar invariance requires caution when
interpreting mean differences across time. We also assessed
multicollinearity by looking into the variance inflation fac-
tors of all the main model variables and found them to be
within acceptable ranges (1.06-1.30), suggesting that multi-
collinearity was not an issue. Visual inspection of plots did
not indicate deviations from linearity. When investigating
homoscedasticity, we found that some predictor-outcome
pairs indicated that there was heteroscedasticity, so we used
robust standard errors which ensured homoscedasticity of
the residuals. Robust standard errors were used to account
for the violation of normality of residuals, as identified by
Shapiro-Wilk tests, with the relatively large sample size fur-
ther ensuring the reliability of the results despite this issue.

RESULTS

Table 1 presents the average levels of PSMU and PG in the
sample, which were nonproblematic, and the average lev-
els of mental health variables, which were nonproblematic.
PSMU and PG were somewhat correlated at T1 (r=.15) and
T2 (r=.24; see Table S6).

Main analysis

For the main analysis, we first fit a CLPM that included men-
tal health difficulties, and then compared it to the CLPM
that also included prosocial behavior as a mental health
strength. The comparison indicated no significant differ-
ences in model fit, y*(6) =7.51, p=.27, so we proceeded using
the more comprehensive model including both difficulties
and strengths for the remainder of the analyses. This model
had good model fit indices (CFI=0.987; RMSEA =0.053).
The results indicated that all the autoregressive coefficients
were significant, indicating that the score on each vari-
able at T1 was related to its score on T2 (see Table 2). The
cross-lagged coefficient between emotional problems at T1
and PSMU at T2 was significant (B=.172, p<.001) as well as
the cross-lagged coefficient between emotional problems at

T1 and PG at T2 (B=.152, p<.001). The cross-lagged coef-
ficients between other variables were not statistically signifi-
cant. The results of the same analysis with the imputed data
set generally supported these findings (see Table S1).

Exploratory analysis

To explore sex differences, we conducted a multigroup anal-
ysis with the main CLPM by including sex as a group factor
(see Figure 2). A chi-squared test was conducted to compare
the unconstrained and constrained multigroup CLPM, and
the comparison indicated that the unconstrained model
did not significantly improve model fit compared to the
constrained model, y*(16)=25.67, p=.058. However, given
the large number of relationships in the model (including
autoregressive and within-time paths), an omnibus test
could have been insensitive to practically meaningful sex
differences, so we proceeded to further explore the poten-
tial sex differences in individual cross-lagged paths. The
multigroup CLPM had good model fit indices (CFI=0.985;
RMSEA =0.050). Among girls, the cross-lagged coefficient
between emotional problems at T1 and PSMU at T2 was
positive and significant (f=.145, p=.025), as well as the
cross-lagged coefficient between emotional problems at T1
and PG at T2 (B=.215, p=.001; see Supplement Table S2).
Among boys, the cross-lagged coefficient between PG at
T1 and emotional problems at T2 was positive and signifi-
cant (B=.087, p=.038), as was the cross-lagged coefficient
between hyperactivity/inattention at T1 and PSMU at T2
(p=.102, p=.048; see Supplement Table S3). The cross-
lagged coefficients between other variables were not statisti-
cally significant in either group.

To explore the moderating effect of perceived social
support, we conducted a multigroup analysis with the
main CLPM by including social support as a group fac-
tor. Participants were split into lower and higher support
groups based on a tertile split of MSPSS scores at T1, where
the lowest 33% were categorized as the lower group (n=215;
M=63.2, SD=7.69) and the remaining as the higher group
(n=430; M=78.2, SD=4.04). A chi-squared test was con-
ducted to compare the unconstrained and constrained
multigroup CLPM, and the comparison indicated that the
unconstrained model did not significantly improve model
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TABLE 2 Cross-lagged panel model (n=645).
B SE z P g
Autoregressive paths
Emotional problems T2
~Emotional problems T1 0.717 0.030 23.674 <.001 .666
Conduct problems T2
~Conduct problems T1 0.488 0.038 12.711 <.001 .501
Hyper/inattention T2
~Hyper/inattention T1 0.668 0.027 24.429 <.001 .679
Prosocial behavior T2
~Prosocial behavior T1 0.547 0.041 13.488 <.001 .517
PSMU T2
~PSMU T1 0.280 0.042 6.681 <.001 .307
PG T2
~PGTI1 0.337 0.039 8.666 <.001 426
Cross-lagged paths
Emotional problems T2
~PSMU T1 0.012 0.058 0.207 .836 .007
~PGTI1 -0.051 0.054 —-0.948 .343 -.029
Conduct problems T2
~PSMU T1 0.048 0.035 1.367 172 .052
~PGTI1 0.035 0.034 1.037 .300 .039
Hyper/inattention T2
~PSMU T1 0.044 0.053 0.819 413 .025
~PGT1 -0.050 0.051 -0.970 332 -.029
Prosocial behavior T2
~PSMU T1 -0.071 0.041 -1.718 .086 —-.063
~PGTI1 -0.061 0.041 -1.480 139 -.055
PSMU T2
~Emotional problems T1 0.093 0.022 4.183 <.001 172
~Conduct problems T1 —-0.002 0.043 -0.035 972 -.002
~Hyper/inattention T1 0.002 0.021 0.080 937 .003
~Prosocial behavior T1 -0.028 0.029 -0.985 .325 -.034
PG T2
~Emotional problems T1 0.072 0.021 3.414 <.001 152
~Conduct problems T1 0.037 0.037 0.983 .326 .043
~Hyper/inattention T1 0.000 0.022 0.021 983 .001
~Prosocial behavior T1 -0.014 0.028 -0.485 .628 -.018

Note: T1=Time 1; T2=Time 2.

fit compared to the constrained model, y*(16)=13.67,
p=.623. However, as with sex differences, the omnibus test
may have been insensitive to practically meaningful differ-
ences across groups, given the large number of relationships
tested in the model. Therefore, we proceeded to examine
the cross-lagged coefficients separately by group (i.e., lower
support vs. higher support). The multigroup CLPM showed
good model fit indices (CFI=0.990; RMSEA =0.042). In the

lower support group, emotional problems at T1 significantly
predicted both PSMU (p=.140, p=.030) and PG (p=.223,
p<.001) at T2 (see Table S4). In the higher support group,
emotional problems at T1 significantly predicted PSMU
at T2 (p=.183, p<.001), but the association with PG was
not statistically significant (p=.076, p=.089; see Table S5).
No other cross-lagged paths reached significance in either

group.
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FIGURE 2 Significant paths of the multigroup cross-lagged panel model by sex. T1 = Time 1; T2 = Time 2. Full arrows = female group. Dashed
arrows =male group. Only the significant paths are shown. Nonsignificant cross-lagged paths, autoregressive paths from T1 to T2, and within-time paths

between variables at T1 and T2 are omitted.

DISCUSSION

This study investigated bidirectional associations of PSMU
and PG with mental health difficulties and strengths among
adolescents using a longitudinal design. The domains of
mental health that were investigated were emotional prob-
lems, hyperactivity/inattention, conduct problems, and
prosocial behavior, accounting for both mental health dif-
ficulties and strengths. Additionally, we explored the impact
of sex and perceived social support on these associations. No
overall bidirectional associations were observed, but differ-
ent patterns for boys and girls emerged, and there were dif-
ferences in the association between emotional problems and
PG dependent upon the level of perceived social support.
The findings provide insight about temporal ordering
between associations of problematic digital media use and
mental health difficulties in adolescence, which is one of the
key questions raised in previous research. The results of the
main model showed that adolescents with more emotional
problems at the start of the study were more likely to en-
gage in both PSMU and PG, more than a year later. This
finding supported the hypothesis that mental health diffi-
culties would be associated with subsequent PSMU and PG.
The effect sizes, as indicated by standardized coefficients,
showed these to be small-to-medium effects. These findings
align with previous research that found emotional problems
to be an important factor in the context of PSMU (Lopes
et al., 2022) and PG (Gioia et al., 2022). However, we did not
find evidence for the relationships in the reverse direction,
from PSMU and PG at T1 to emotional problems at T2.
These findings do not roughly align with some previous
research which found PSMU and PG in university students

to be associated with subsequent emotional problems (Chang
et al., 2022). Overall, these results indicated the relevance
of emotional problems as a potential risk factor for PSMU
and PG, which might indicate a shared underlying mecha-
nism of development for both types of problematic behav-
ior. Such a pattern aligns with the I-PACE model (Brand
et al., 2016), which suggests that individuals with emotional
vulnerabilities would be more likely to exhibit maladaptive
internet-related behaviors as a means of self-regulation.
Similarly, from a developmental psychopathology perspec-
tive (Cicchetti & Rogosch, 2002), emotional problems during
adolescence may increase the likelihood of using digital
media as a coping strategy, which could exacerbate PSMU
or PG over time.

Opposite to what we expected, the results of the main
model indicated that the other cross-lagged paths in the
model were not statistically significant: hyperactivity/inat-
tention, conduct problems, and prosocial behavior were not
significantly associated with either subsequent PSMU or PG,
nor were PSMU and PG significantly associated with subse-
quent hyperactivity/inattention, conduct problems, and pro-
social behavior. This contrasts with previous research that
found ADHD symptoms to be an important factor in the con-
text of PSMU (Kim et al., 2019; Werling et al., 2022) and PG
(Coutelle et al., 2024), conduct problems to be an important
factor in the context of PSMU and PG (Mérelle et al., 2017),
and prosocial behavior to be potentially negatively affected
by addiction problems (Esparza-Reig et al., 2021). However,
the multivariate approach used in the current study may in-
dicate that the contributions of these domains are less robust
when they are considered along with emotional problems.
These findings also somewhat align with research which
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found that increased PSMU does not predict overall lower
life satisfaction in adolescents (Li et al., 2024). Overall, these
results suggest that emotional problems may be a key men-
tal health difficulty related to PSMU and PG among ado-
lescents, especially relative to other domains when modeled
simultaneously.

Sex differences were explored with the multigroup model
and indicated different patterns for girls and boys. For
girls, two of the specified cross-lagged paths in the model
were significant: emotional problems at T1 were associated
with PSMU and PG at T2. This finding mirrored the find-
ing from the main model, and the effect sizes as indicated
by standardized coefficients showed these to be small-to-
medium effects. For boys, we found that PG at T1 was as-
sociated with emotional problems at T2, and hyperactivity/
inattention at T1 was associated with PSMU at T2, and the
effect sizes as indicated by standardized coefficients showed
these to be small effects. These differences may reflect de-
velopmental processes, where girls tend to show more inter-
nalizing symptoms, and boys are more likely to externalize,
perhaps even through behavior such as gaming. This may
also relate to differences in maturational age (Graber, 2013),
where earlier emotional and pubertal development among
girls may explain why emotional problems precede problem-
atic digital media use in girls, as they tend to encounter and
navigate emotional challenges earlier than boys, potentially
prompting earlier reliance on social media or gaming as cop-
ing mechanisms. For boys, hyperactivity/inattention might
be another risk factor for PSMU, which now aligned with
previous research that found ADHD symptoms to be an
important factor in the context of PSMU (Kim et al., 2019;
Werling et al., 2022), suggesting that PSMU may occur
among boys who exhibit more impulsive or reward-driven
behavior. Overall, these results illustrate the relevance of
considering sex differences when studying PSMU and PG,
and their associations with mental health.

There was also a moderating effect of perceived social
support. Adolescents with higher social supportat T1 did not
show a significant relationship between emotional problems
at T1 and PG at T2, which might indicate that adolescents
with higher perceived social support are less likely to use
gaming as a negative coping mechanism for emotional prob-
lems and aligns with research linking low social support to
increased PG risk (Meng et al., 2024; U¢cur & Donmez, 2021).
However, no moderation was found for the relationship be-
tween emotional problems and PSMU at T2, contrasting
with prior studies suggesting social support as a protective
factor for PSMU (Meshi & Ellithorpe, 2021) and problem-
atic smartphone use (Zhao et al., 2021). A possible explana-
tion for this is that perceived social support measured both
online and offline sources of support, as recent research
suggests that online support seeking might reinforce rather
than buffer PSMU (Ma et al., 2024). Overall, these findings
support the idea that contextual factors such as social sup-
port may moderate whether mental health difficulties such
as emotional problems associate with subsequent problems
with digital media, such as PG.

Limitations and strengths

Although we used a comprehensive model that allowed us
to examine bidirectional associations between problem-
atic digital media use and mental health, while account-
ing for individual differences based on sex and perceived
social support, this study had several limitations, which
could affect the generalizability and reliability of the find-
ings. Regarding the study design, it would have been pref-
erable to have more than two time points of assessment.
This would have made it possible to use a random intercept
cross-lagged panel model, which provides more nuanced es-
timates by accounting for within-person trait changes over
time (Lucas, 2023). The current design does not provide re-
sults that can be used for causal inference, although it does
provide a foundation for estimating the presence of bidirec-
tional associations and the relative relevance of associations
of the included variables. Regarding the study sample, it
would have been preferable to have a sample of problematic
users, meaning adolescents who experience clinically sig-
nificant levels of PSMU and PG. Regarding measurement,
PSMU, PG, and conduct problems subscales had notably
lower internal consistency than in the validation samples
(Goodman, 2001; Pontes & Griffiths, 2015; Van Den Eijnden
et al., 2016), which could have increased measurement error
and reduced power to detect effects. Regarding the measure-
ment of the effects of social support, it also seems important
for future studies in the field to differentiate between online
and offline support and their different functions. In addi-
tion, the analysis sample only included participants who in-
dicated both using social media and gaming, which might
have limited generalizability (e.g., for adolescents who only
use social media). Regarding the study context, it is note-
worthy that the second assessment took place during the
COVID-19 pandemic, which may have influenced the find-
ings in various ways, because it was a period of increased
psychological distress for children and adolescents (Wolf &
Schmitz, 2023).

This study also had several notable strengths that con-
tribute to advancing our understanding of adolescent de-
velopment and problematic digital media use. First, the
longitudinal design moves beyond the predominantly
cross-sectional studies in the field, allowing for the exam-
ination of temporal associations and providing a founda-
tion for future research into potential causal relationships.
Second, the study simultaneously modeled multiple mental
health domains (emotional problems, hyperactivity/inatten-
tion, conduct problems, and prosocial behavior) alongside
two modalities of problematic digital media use, offering
a nuanced perspective that accounts for shared variation
between these constructs. Third, the inclusion of a broad
community sample spanning middle to late adolescence
ensures the findings are relevant for general populations of
adolescents, enhancing the study's generalizability. Fourth,
the use of multiple imputation for missing data strengthens
the reliability of results by addressing potential biases due to
incomplete data. Finally, the study explored contextual and
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individual differences, including sex-specific patterns and
the role of perceived social support, aligning with develop-
mental frameworks that consider the complex interplay of
individual and environmental factors during adolescence
(Sameroff, 2009). Together, these methodological and con-
ceptual strengths provide valuable insights into the risks and
protective factors associated with PSMU and PG, with im-
plications for improving adolescent well-being.

CONCLUSION

This study found no overall bidirectional associations be-
tween domains of mental health (i.e., emotional problems,
hyperactivity/inattention, conduct problems, prosocial be-
havior) and problematic digital media use (i.e., social media
and gaming) among adolescents. However, it was found
that emotional problems preceded both PSMU and PG,
indicating that emotional problems could be a major risk
factor related to PSMU and PG in adolescence. Subsequent
analyses uncovered that these relationships existed primar-
ily among girls, while among boys, PG preceded emotional
problems, showing an opposite pattern of temporal associa-
tion compared to girls. In addition, hyperactivity/inatten-
tion preceded PSMU among boys, indicating that factors
related to ADHD symptoms could be a risk factor for boys
to develop PSMU. When it comes to social support, it was
observed that the relationship between emotional problems
and subsequent PG was only significant among adolescents
with lower social support, indicating that PG may develop
as a coping mechanism among adolescents with less social
support. Future research should investigate these relation-
ships and sex-specific patterns further, with more extensive
longitudinal designs, as well as in clinical samples of ado-
lescent problematic digital media users, while accounting
for both intra- and interindividual differences, in order
to inform the development of targeted interventions that
account for the underlying mental health vulnerabilities
and promote healthier digital media engagement during
adolescence.

AUTHOR CONTRIBUTIONS

All listed authors have contributed to the manuscript sub-
stantially and have agreed to the final submitted version.
Luka Todorovic: Conceptualization (lead), Methodology
(lead), Data curation (equal), Validation (equal), Formal
analysis (lead), Visualization (lead), Project administra-
tion (lead), Writing — original draft (lead), Writing - review
and editing (equal). Hanan Bozhar: Data curation (equal),
Investigation (equal), Validation (equal), Writing - review
and editing (equal). Annabel Bogaerts: Conceptualization
(equal), Writing - review and editing (equal). Bianca E.
Boyer: Conceptualization (equal); Writing - review and
editing (equal). Susanne R. de Rooij: Investigation (equal);
Funding acquisition (equal); Writing - review and ed-
iting (equal). Helle Larsen: Conceptualization (equal),

JOURNAL OF ll
Research on Adolescence

Investigation (equal), Supervision (lead), Funding acquisi-
tion (equal), Writing - review and editing (equal).

ACKNOWLEDGMENTS

This study is based on data from the Amsterdam Born
Children and Development (ABCD) study. The authors
thank all participating hospitals, obstetric clinics, and gen-
eral practitioners for their assistance in implementing the
ABCD study, as well as all the ABCD-youth and their par-
ents for their cooperation.

FUNDING INFORMATION

The sixth wave of the data collection was funded by Centre
for Urban Mental Health. They did not have an influence on
the paper.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest to disclose.

DATA AVAILABILITY STATEMENT

Data sharing is not applicable to this article as no new data
were created or analyzed in this study. Analytic script and
model outputs of the study are publicly available at https://
github.com/lukatodorovic30/ABCD-study-analysis.git.

ETHICS STATEMENT

Regarding the study that the data were obtained from
The Medical Ethics Review Committee of the Academic
Medical Centre Amsterdam concluded that a full review
and official approval of that study was not required accord-
ing to Dutch law (reference decisions W19_130#19.163 and
W20_396#20.444).

PATIENT CONSENT STATEMENT

All participants provided informed consent, and parent/
guardian consent was obtained for participants for whom
this was required by Dutch law.

REGISTRATION
The study was registered with AsPredicted.org (identifier
156163).

ORCID

Luka Todorovic (2 https://orcid.org/0000-0002-6903-6517
Hanan Bozhar © https://orcid.org/0009-0001-2992-3285
Susanne R. de Rooij ‘© https://orcid.
org/0000-0001-7382-5749

Annabel Bogaerts (© https://orcid.
org/0009-0007-0858-5495

Bianca E. Boyer (© https://orcid.org/0000-0003-2344-7334
Helle Larsen © https://orcid.org/0000-0003-0117-9252

REFERENCES

American Psychiatric Association. (2013). Diagnostic and statistical man-
ual of mental disorders (5th ed.). American Psychiatric Association.
https://doi.org/10.1176/appi.books.9780890425596

85U8017 SUOWILLOD BATea.0 3edldde aup Aq pausenob ae sajoie YO ‘85N JO S8InJ Joj A%eid18ul U0 A8]IA UO (SUOTPUOD-PUB-SWLBI WD A8 | IM A e1q 1 BU1|UO//SANL) SUORIPUOD PUe SWB | 8L 885 *[GZ02/2T/70] U0 AriqiauluO AB(1M eeuiolqiasiBisieAlun eAN A 92002 ©10/TTTT 0T/I0p/W00 Ao 1w AIq1 Ul juo//Sdny Wo1) peapeojumoq ‘€ ‘G202 ‘G6.LLZEST


https://github.com/lukatodorovic30/ABCD-study-analysis.git
https://github.com/lukatodorovic30/ABCD-study-analysis.git
http://aspredicted.org
https://orcid.org/0000-0002-6903-6517
https://orcid.org/0000-0002-6903-6517
https://orcid.org/0009-0001-2992-3285
https://orcid.org/0009-0001-2992-3285
https://orcid.org/0000-0001-7382-5749
https://orcid.org/0000-0001-7382-5749
https://orcid.org/0000-0001-7382-5749
https://orcid.org/0009-0007-0858-5495
https://orcid.org/0009-0007-0858-5495
https://orcid.org/0009-0007-0858-5495
https://orcid.org/0000-0003-2344-7334
https://orcid.org/0000-0003-2344-7334
https://orcid.org/0000-0003-0117-9252
https://orcid.org/0000-0003-0117-9252
https://doi.org/10.1176/appi.books.9780890425596

TODOROVICET AL.

12 0f 15 JOURNAL OF m

Research on Adolescence

Andreassen, C. S. (2015). Online social network site addiction: A compre-
hensive review. Current Addiction Reports, 2(2), 175-184. https://doi.
0rg/10.1007/s40429-015-0056-9

Andreassen, C. S., Billieux, J., Griffiths, M. D., Kuss, D. J., Demetrovics,
Z., Mazzoni, E., & Pallesen, S. (2016). The relationship between ad-
dictive use of social media and video games and symptoms of psy-
chiatric disorders: A large-scale cross-sectional study. Psychology of
Addictive Behaviors, 30(2), 252-262. https://doi.org/10.1037/adb00
00160

Armstrong-Carter, E., & Telzer, E. H. (2021). Advancing measurement
and research on youths' prosocial behavior in the digital age. Child
Development Perspectives, 15(1), 31-36. https://doi.org/10.1111/cdep.
12396

Baribeau, D. A., Vigod, S., Brittain, H., Vaillancourt, T., Szatmari, P., &
Pullenayegum, E. (2022). Application of transactional (cross-lagged
panel) models in mental health research: An introduction and review
of methodological considerations. Journal of the Canadian Academy
of Child and Adolescent Psychiatry, 31(3), 124.

Benvenuti, M., Panesi, S., Giovagnoli, S., Selleri, P., & Mazzoni, E. (2023).
Teens online: How perceived social support influences the use of
the internet during adolescence. European Journal of Psychology of
Education, 39(2), 629-650. https://doi.org/10.1007/s10212-023-00705
-5

Bhadra, S., & Kumar, S. (2023). Impact of social media on forming indi-
vidual's prosocial behavior and related challenges among youths in
college. Indian Journal of Social Psychiatry, 39(2), 153-161. https://
doi.org/10.4103/ijsp.ijsp_309_20

Boer, M., Van Den Eijnden, R. J., Boniel-Nissim, M., Wong, S., Inchley, J.
C., Badura, P., Craig, W. M., Gobina, I., Kleszczewska, D., Klans¢ek,
H. J., & Stevens, G. W. (2020). Adolescents' intense and problem-
atic social media use and their well-being in 29 countries. Journal
of Adolescent Health, 66(6), S89-599. https://doi.org/10.1016/j.jadoh
ealth.2020.02.014

Boniel-Nissim, M., Marino, C., Galeotti, T, Blinka, L., Ozolina, K., Craig,
W., Lahti, H., Wong, S. L., Brown, J., Wilson, M., Inchley, J., & Regina,
V. D. E. (2024). A focus on adolescent social media use and gaming in
Europe, central Asia and Canada: Health behaviour in school-aged
children international report from the 2021/2022 survey. https://iris.
who.int/handle/10665/378982.

Bouna-Pyrrou, P., Aufleger, B., Braun, S., Gattnar, M., Kallmayer, S.,
Wagner, H., Kornhuber, J., Mihle, C., & Lenz, B. (2018). Cross-
sectional and longitudinal evaluation of the social network use disor-
der and internet gaming disorder criteria. Frontiers in Psychiatry, 9,
692. https://doi.org/10.3389/fpsyt.2018.00692

Brand, M., Young, K. S., Laier, C., Wolfling, K., & Potenza, M. N. (2016).
Integrating psychological and neurobiological considerations re-
garding the development and maintenance of specific internet-use
disorders: An interaction of person-affect-cognition-execution (I-
PACE) model. Neuroscience ¢ Biobehavioral Reviews, 71, 252-266.
https://doi.org/10.1016/j.neubiorev.2016.08.033

Bruwer, B., Emsley, R., Kidd, M., Lochner, C., & Seedat, S. (2008).
Psychometric properties of the multidimensional scale of perceived
social support in youth. Comprehensive Psychiatry, 49(2), 195-201.
https://doi.org/10.1016/j.comppsych.2007.09.002

Casale, S., Akbari, M., Seydavi, M., Benucci, S. B., & Fioravanti, G. (2023).
Has the prevalence of problematic social media use increased over
the past seven years and since the start of the COVID-19 pandemic?
A meta-analysis of the studies published since the development of
the Bergen social media addiction scale. Addictive Behaviors, 147,
107838. https://doi.org/10.1016/j.addbeh.2023.107838

Chang, C., Huang, R., Strong, C., Lin, Y., Tsai, M., Chen, L, Lin, C,
Pakpour, A. H., & Griffiths, M. D. (2022). Reciprocal relationships
between problematic social media use, problematic gaming, and psy-
chological distress among university students: A 9-month longitudi-
nal study. Frontiers in Public Health, 10, 858482. https://doi.org/10.
3389/fpubh.2022.858482

Cheng, C.,Lau, Y., Chan, L., & Luk, J. W. (2021). Prevalence of social media
addiction across 32 nations: Meta-analysis with subgroup analysis of

classification schemes and cultural values. Addictive Behaviors, 117,
106845. https://doi.org/10.1016/j.addbeh.2021.106845

Cicchetti, D., & Rogosch, F. A. (2002). A developmental psychopa-
thology perspective on adolescence. Journal of Consulting and
Clinical Psychology, 70(1), 6-20. https://doi.org/10.1037/0022-006x.
70.1.6

Collins, E., & Freeman, J. (2013). Do problematic and non-problematic
video game players differ in extraversion, trait empathy, social cap-
ital and prosocial tendencies? Computers in Human Behavior, 29(5),
1933-1940. https://doi.org/10.1016/j.chb.2013.03.002

Coutelle, R., Balzer, J., Rolling, J., & Lalanne, L. (2024). Problematic gam-
ing, psychiatric comorbidities, and adolescence: A systematic review
of the literature. Addictive Behaviors, 157, 108091. https://doi.org/10.
1016/j.addbeh.2024.108091

Cunningham, S., Hudson, C. C., & Harkness, K. (2021). Social media
and depression symptoms: A meta-analysis. Research on Child and
Adolescent Psychopathology, 49(2), 241-253. https://doi.org/10.1007/
510802-020-00715-7

De Calheiros Velozo, J., & Stauder, J. (2018). Exploring social media use as
a composite construct to understand its relation to mental health: A
pilot study on adolescents. Children and Youth Services Review, 91,
398-402. https://doi.org/10.1016/j.childyouth.2018.06.039

Erreygers, S., Vandebosch, H., Vranjes, L., Baillien, E., & De Witte, H.
(2016). Nice or naughty? The role of emotions and digital media use
in explaining adolescents’ online prosocial and antisocial behavior.
Media Psychology, 20(3), 374-400. https://doi.org/10.1080/15213269.
2016.1200990

Esparza-Reig, J., Marti-Vilar, M., Merino-Soto, C., & Garcia-Casique, A.
(2021). Relationship between prosocial behaviours and addiction
problems: A systematic review. Healthcare (Basel), 10(1), 74. https://
doi.org/10.3390/healthcare10010074

Fam, J. Y. (2018). Prevalence of internet gaming disorder in adolescents:
A meta-analysis across three decades. Scandinavian Journal of
Psychology, 59(5), 524-531. https://doi.org/10.1111/sjop.12459

Galica, V. L., Vannucci, A., Flannery, K. M., & Ohannessian, C. M.
(2017). Social media use and conduct problems in emerging adults.
Cyberpsychology, Behavior, and Social Networking, 20(7), 448-452.
https://doi.org/10.1089/cyber.2017.0068

Garcia-Gil, M. A., Fajardo-Bullén, F., Rasskin-Gutman, 1., & Sanchez-
Casado, I. (2022). Problematic video game use and mental health
among Spanish adolescents. International Journal of Environmental
Research and Public Health, 20(1), 349. https://doi.org/10.3390/ijerp
h20010349

Gentile, D. A., Bailey, K., Bavelier, D., Brockmyer, J. F., Cash, H., Coyne,
S. M, Doan, A., Grant, D. S., Green, C. S., Griffiths, M., Markle, T.,
Petry, N. M,, Prot, S., Rae, C. D., Rehbein, F., Rich, M., Sullivan, D.,
Woolley, E., & Young, K. (2017). Internet gaming disorder in children
and adolescents. Pediatrics, 140(Supplement_2), S81-S85. https://doi.
org/10.1542/peds.2016-1758h

George, M. J., Russell, M. A., Piontak, J. R., & Odgers, C. L. (2017).
Concurrent and subsequent associations between daily digital
technology use and high-risk adolescents' mental health symp-
toms. Child Development, 89(1), 78-88. https://doi.org/10.1111/cdev.
12819

Ghali, S., Afifi, S., Suryadevara, V., Habab, Y., Hutcheson, A., Panjiyar, B.
K., Davydov, G. G., Nashat, H., & Nath, T. S. (2023). A systematic
review of the association of internet gaming disorder and excessive
social media use with psychiatric comorbidities in children and ado-
lescents: Is it a curse or a blessing? Cureus, 15, 43835. https://doi.org/
10.7759/cureus.43835

Gioia, F., Colella, G. M., & Boursier, V. (2022). Evidence on problematic on-
line gaming and social anxiety over the past ten years: A systematic
literature review. Current Addiction Reports, 9(1), 32-47. https://doi.
org/10.1007/s40429-021-00406-3

Gioia, F., Rega, V., & Boursier, V. (2021). Problematic internet use and
emotional dysregulation among young people: A literature review.
Clinical Neuropsychiatry, 18(1), 41-54. https://doi.org/10.36131/cnfio
ritieditore20210104

85U8017 SUOWILLOD BATea.0 3edldde aup Aq pausenob ae sajoie YO ‘85N JO S8InJ Joj A%eid18ul U0 A8]IA UO (SUOTPUOD-PUB-SWLBI WD A8 | IM A e1q 1 BU1|UO//SANL) SUORIPUOD PUe SWB | 8L 885 *[GZ02/2T/70] U0 AriqiauluO AB(1M eeuiolqiasiBisieAlun eAN A 92002 ©10/TTTT 0T/I0p/W00 Ao 1w AIq1 Ul juo//Sdny Wo1) peapeojumoq ‘€ ‘G202 ‘G6.LLZEST


https://doi.org/10.1007/s40429-015-0056-9
https://doi.org/10.1007/s40429-015-0056-9
https://doi.org/10.1037/adb0000160
https://doi.org/10.1037/adb0000160
https://doi.org/10.1111/cdep.12396
https://doi.org/10.1111/cdep.12396
https://doi.org/10.1007/s10212-023-00705-5
https://doi.org/10.1007/s10212-023-00705-5
https://doi.org/10.4103/ijsp.ijsp_309_20
https://doi.org/10.4103/ijsp.ijsp_309_20
https://doi.org/10.1016/j.jadohealth.2020.02.014
https://doi.org/10.1016/j.jadohealth.2020.02.014
https://iris.who.int/handle/10665/378982
https://iris.who.int/handle/10665/378982
https://doi.org/10.3389/fpsyt.2018.00692
https://doi.org/10.1016/j.neubiorev.2016.08.033
https://doi.org/10.1016/j.comppsych.2007.09.002
https://doi.org/10.1016/j.addbeh.2023.107838
https://doi.org/10.3389/fpubh.2022.858482
https://doi.org/10.3389/fpubh.2022.858482
https://doi.org/10.1016/j.addbeh.2021.106845
https://doi.org/10.1037/0022-006x.70.1.6
https://doi.org/10.1037/0022-006x.70.1.6
https://doi.org/10.1016/j.chb.2013.03.002
https://doi.org/10.1016/j.addbeh.2024.108091
https://doi.org/10.1016/j.addbeh.2024.108091
https://doi.org/10.1007/s10802-020-00715-7
https://doi.org/10.1007/s10802-020-00715-7
https://doi.org/10.1016/j.childyouth.2018.06.039
https://doi.org/10.1080/15213269.2016.1200990
https://doi.org/10.1080/15213269.2016.1200990
https://doi.org/10.3390/healthcare10010074
https://doi.org/10.3390/healthcare10010074
https://doi.org/10.1111/sjop.12459
https://doi.org/10.1089/cyber.2017.0068
https://doi.org/10.3390/ijerph20010349
https://doi.org/10.3390/ijerph20010349
https://doi.org/10.1542/peds.2016-1758h
https://doi.org/10.1542/peds.2016-1758h
https://doi.org/10.1111/cdev.12819
https://doi.org/10.1111/cdev.12819
https://doi.org/10.7759/cureus.43835
https://doi.org/10.7759/cureus.43835
https://doi.org/10.1007/s40429-021-00406-3
https://doi.org/10.1007/s40429-021-00406-3
https://doi.org/10.36131/cnfioritieditore20210104
https://doi.org/10.36131/cnfioritieditore20210104

MENTAL HEALTH AND PROBLEMATIC DIGITAL MEDIA USE

Goodman, R. (1997). The strengths and difficulties questionnaire: A re-
search note. Journal of Child Psychology and Psychiatry, 38(5), 581-
586. https://doi.org/10.1111/j.1469-7610.1997.tb01545.x

Goodman, R. (2001). Psychometric properties of the strengths and diffi-
culties questionnaire. Journal of the American Academy of Child &
Adolescent Psychiatry, 40(11), 1337-1345. https://doi.org/10.1097/
00004583-200111000-00015

Graber, J. A. (2013). Pubertal timing and the development of psychopa-
thology in adolescence and beyond. Hormones and Behavior, 64(2),
262-269. https://doi.org/10.1016/j.yhbeh.2013.04.003

Gudka, M., Gardiner, K. L. K., & Lomas, T. (2021). Towards a framework
for flourishing through social media: A systematic review of 118
research studies. The Journal of Positive Psychology, 18(1), 86-105.
https://doi.org/10.1080/17439760.2021.1991447

Hendrikse, C., & Limniou, M. (2024). The use of Instagram and TikTok in
relation to problematic use and well-being. Journal of Technology in
Behavioral Science, 9, 846-857. https://doi.org/10.1007/s41347-024-
00399-6

Henzel, V., & Hékansson, A. (2021). Hooked on virtual social life.
Problematic social media use and associations with mental distress
and addictive disorders. PLoS One, 16(4), €0248406. https://doi.org/
10.1371/journal.pone.0248406

Hu, L., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: Conventional criteria versus new alternatives.
Structural Equation Modeling a Multidisciplinary Journal, 6(1), 1-55.
https://doi.org/10.1080/10705519909540118

Hui, E., Singh, S., Lin, P. K. F,, & Dillon, D. (2024). Social media influence
on emerging adults' prosocial behavior: A systematic review. Basic
and Applied Social Psychology, 46(4), 239-265. https://doi.org/10.
1080/01973533.2024.2342396

Hylkild, K., Mannikk6, N., Peltonen, A., Castrén, S., Mustonen, T.,
Konttila, J., Mannistd, M., & Kidridinen, M. (2024). Association
between problematic social networking site use and social well-
being among young adults: A systematic review. Journal of Affective
Disorders Reports, 16, 100775. https://doi.org/10.1016/j.jadr.2024.
100775

Jung, J., & Schréder-Abé, M. (2019). Prosocial behavior as a protective
factor against peers' acceptance of aggression in the development
of aggressive behavior in childhood and adolescence. Journal of
Adolescence, 74(1), 146-153. https://doi.org/10.1016/j.adolescence.
2019.06.002

Karen, C., Cho, J., Stone, M. D., De La Cerda, J., Goldenson, N. L., Moroney,
E., Tung, I, Lee, S. S., & Leventhal, A. M. (2018). Association of digi-
tal media use with subsequent symptoms of attention-deficit/hyper-
activity disorder among adolescents. JAMA, 320(3), 255. https://doi.
org/10.1001/jama.2018.8931

Keles, B., McCrae, N., & Grealish, A. (2019). A systematic review: The in-
fluence of social media on depression, anxiety and psychological dis-
tress in adolescents. International Journal of Adolescence and Youth,
25(1), 79-93. https://doi.org/10.1080/02673843.2019.1590851

Kim, H. S., Son, G., Roh, E., Ahn, W,, Kim, J., Shin, S., Chey, J., & Choi,
K. (2022). Prevalence of gaming disorder: A meta-analysis. Addictive
Behaviors, 126, 107183. https://doi.org/10.1016/j.addbeh.2021.107183

Kim, S., Park, J., Kim, H., Pan, Z., & Lee, Y. (2019). The relationship be-
tween smartphone addiction and symptoms of depression, anxiety,
and attention-deficit/hyperactivity in south Korean adolescents.
Annals of General Psychiatry, 18(1), 1. https://doi.org/10.1186/s1299
1-019-0224-8

Kiraly, O., Griffiths, M. D., Urban, R., Farkas, J., Kokonyei, G., Elekes,
Z., Tamds, D., & Demetrovics, Z. (2014). Problematic internet use
and problematic online gaming are not the same: Findings from a
large nationally representative adolescent sample. Cyberpsychology,
Behavior and Social Networking, 17(12), 749-754. https://doi.org/10.
1089/cyber.2014.0475

Kircaburun, K., Alhabash, S., Tosuntas, S. B., & Griffiths, M. D. (2018).
Uses and gratifications of problematic social media use among uni-
versity students: A simultaneous examination of the big five of per-
sonality traits, social media platforms, and social media use motives.

JOURNAL OF l' 13 0f 15
Research on Adolescence

International Journal of Mental Health and Addiction, 18(3), 525-547.
https://doi.org/10.1007/s11469-018-9940-6

Law, D. M., Shapka, J. D., & Collie, R. J. (2019). Who might flourish and
who might languish? Adolescent social and mental health profiles
and their online experiences and behaviors. Human Behavior and
Emerging Technologies, 2(1), 82-92. https://doi.org/10.1002/hbe2.172

Lee, H. H., Sung, J. H,, Lee, J., & Lee, J. E. (2017). Differences by sex in as-
sociation of mental health with video gaming or other nonacademic
computer use among US adolescents. Preventing Chronic Disease, 14,
E117. https://doi.org/10.5888/pcd14.170151

Lemmens, J. S., Valkenburg, P. M., University of Amsterdam, Gentile, D.
A., & Towa State University. (2015). The internet gaming disorder
scale. Psychological Assessment, 27, 567-582. https://doi.org/10.1037/
pas062

Li, Y., Koning, I. M., Finkenauer, C., Boer, M., & Van Den Eijnden, R. J.
(2024). The bidirectional relationships between fear of missing out,
problematic social media use and adolescents' well-being: A random
intercept cross-lagged panel model. Computers in Human Behavior,
154, 108160. https://doi.org/10.1016/j.chb.2024.108160

Li, Y., Tang, Y., Huang, S., Tan, L., Huang, Q., Chen, X,, Lin, S., Hao, J.,
Liao, Z., & Shen, H. (2023). Role of gaming devices associated with in-
ternet gaming disorder in China: Cross-sectional study. JMIR Serious
Games, 11, €40130. https://doi.org/10.2196/40130

Limone, P., Ragni, B., & Toto, G. A. (2023). The epidemiology and effects
of video game addiction: A systematic review and meta-analysis.
Acta Psychologica, 241, 104047. https://doi.org/10.1016/j.actpsy.2023.
104047

Lin, S., Yuan, Z., Niu, G., Fan, C., & Hao, X. (2023). Family matters more
than friends on problematic social media use among adolescents:
Mediating roles of resilience and loneliness. International Journal of
Mental Health and Addiction, 22,2907-2925. https://doi.org/10.1007/
511469-023-01026-w

Lopes, L. S., Valentini, J. P., Monteiro, T. H., De Freitas Costacurta, M.
C., Soares, L. O. N., Telfar-Barnard, L., & Nunes, P. V. (2022).
Problematic social media use and its relationship with depression or
anxiety: A systematic review. Cyberpsychology, Behavior, and Social
Networking, 25(11), 691-702. https://doi.org/10.1089/cyber.2021.0300

Lucas, R. E. (2023). Why the cross-lagged panel model is almost never
the right choice. Advances in Methods and Practices in Psychological
Science, 6(1), 25152459231158378. https://doi.org/10.1177/2515245923
1158378

Lysenstgen, C., Boe, T., Hjetland, G. J., & Skogen, J. C. (2021). A review
of the relationship between social media use and online prosocial
behavior among adolescents. Frontiers in Psychology, 12, 579347.
https://doi.org/10.3389/fpsyg.2021.579347

Ma, Y., Zhou, Z., Ye, C., & Liu, M. (2024). Online social support and prob-
lematic internet use — A meta-analysis. Addictive Behaviors, 160,
108160. https://doi.org/10.1016/j.addbeh.2024.108160

Minnikkd, N., Ruotsalainen, H., Miettunen, J., Pontes, H. M., &
Kéddridinen, M. (2017). Problematic gaming behaviour and health-
related outcomes: A systematic review and meta-analysis. Journal of
Health Psychology, 25(1), 67-81. https://doi.org/10.1177/1359105317
740414

Marino, C., Canale, N., Melodia, F., Spada, M. M., & Vieno, A. (2021). The
overlap between problematic smartphone use and problematic so-
cial media use: A systematic review. Current Addiction Reports, 8(4),
469-480. https://doi.org/10.1007/s40429-021-00398-0

Marraudino, M., Bonaldo, B., Vitiello, B., Bergui, G. C., & Panzica, G.
(2022). Sexual differences in internet gaming disorder (IGD): From
psychological features to neuroanatomical networks. Journal of
Clinical Medicine, 11(4), 1018. https://doi.org/10.3390/jcm11041018

Meng, C., Quancai, L., Kunjie, C., Yanyu, X., Wencai, L., & Yiwei, X.
(2024). Low self-control, perceived social support and internet gam-
ing addiction: Findings from an ethnicity minority region in China.
Frontiers in Psychiatry, 15, 1458626. https://doi.org/10.3389/fpsyt.
2024.1458626

Meng, S., Cheng, J., Li, Y., Yang, X., Zheng, J., Chang, X., Shi, Y., Chen,
Y., Lu, L., Sun, Y., Bao, Y., & Shi, J. (2022). Global prevalence of

85U8017 SUOWILLOD BATea.0 3edldde aup Aq pausenob ae sajoie YO ‘85N JO S8InJ Joj A%eid18ul U0 A8]IA UO (SUOTPUOD-PUB-SWLBI WD A8 | IM A e1q 1 BU1|UO//SANL) SUORIPUOD PUe SWB | 8L 885 *[GZ02/2T/70] U0 AriqiauluO AB(1M eeuiolqiasiBisieAlun eAN A 92002 ©10/TTTT 0T/I0p/W00 Ao 1w AIq1 Ul juo//Sdny Wo1) peapeojumoq ‘€ ‘G202 ‘G6.LLZEST


https://doi.org/10.1111/j.1469-7610.1997.tb01545.x
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1097/00004583-200111000-00015
https://doi.org/10.1016/j.yhbeh.2013.04.003
https://doi.org/10.1080/17439760.2021.1991447
https://doi.org/10.1007/s41347-024-00399-6
https://doi.org/10.1007/s41347-024-00399-6
https://doi.org/10.1371/journal.pone.0248406
https://doi.org/10.1371/journal.pone.0248406
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/01973533.2024.2342396
https://doi.org/10.1080/01973533.2024.2342396
https://doi.org/10.1016/j.jadr.2024.100775
https://doi.org/10.1016/j.jadr.2024.100775
https://doi.org/10.1016/j.adolescence.2019.06.002
https://doi.org/10.1016/j.adolescence.2019.06.002
https://doi.org/10.1001/jama.2018.8931
https://doi.org/10.1001/jama.2018.8931
https://doi.org/10.1080/02673843.2019.1590851
https://doi.org/10.1016/j.addbeh.2021.107183
https://doi.org/10.1186/s12991-019-0224-8
https://doi.org/10.1186/s12991-019-0224-8
https://doi.org/10.1089/cyber.2014.0475
https://doi.org/10.1089/cyber.2014.0475
https://doi.org/10.1007/s11469-018-9940-6
https://doi.org/10.1002/hbe2.172
https://doi.org/10.5888/pcd14.170151
https://doi.org/10.1037/pas062
https://doi.org/10.1037/pas062
https://doi.org/10.1016/j.chb.2024.108160
https://doi.org/10.2196/40130
https://doi.org/10.1016/j.actpsy.2023.104047
https://doi.org/10.1016/j.actpsy.2023.104047
https://doi.org/10.1007/s11469-023-01026-w
https://doi.org/10.1007/s11469-023-01026-w
https://doi.org/10.1089/cyber.2021.0300
https://doi.org/10.1177/25152459231158378
https://doi.org/10.1177/25152459231158378
https://doi.org/10.3389/fpsyg.2021.579347
https://doi.org/10.1016/j.addbeh.2024.108160
https://doi.org/10.1177/1359105317740414
https://doi.org/10.1177/1359105317740414
https://doi.org/10.1007/s40429-021-00398-0
https://doi.org/10.3390/jcm11041018
https://doi.org/10.3389/fpsyt.2024.1458626
https://doi.org/10.3389/fpsyt.2024.1458626

TODOROVICET AL.

14 of 15 JOURNAL OF m

Research on Adolescence

digital addiction in general population: A systematic review and
meta-analysis. Clinical Psychology Review, 92, 102128. https://doi.
org/10.1016/j.cpr.2022.102128

Meérelle, S. Y. M., Kleiboer, A. M., Schotanus, M., Cluitmans, T. L. M.,
Waardenburg, C. M., Kramer, D., Van De Mheen, D., & Van Rooij,
A. J. (2017). Which health-related problems are associated with
problematic video-gaming or social media use in adolescents?: A
large-scale cross-sectional study. Clinical Neuropsychiatry: Journal of
Treatment Evaluation, 14(1), 11-19.

Meshi, D., & Ellithorpe, M. E. (2021). Problematic social media use and so-
cial support received in real-life versus on social media: Associations
with depression, anxiety and social isolation. Addictive Behaviors,
119, 106949. https://doi.org/10.1016/j.addbeh.2021.106949

Mihara, S., & Higuchi, S. (2017). Cross-sectional and longitudinal epide-
miological studies of internet gaming disorder: A systematic review
of the literature. Psychiatry and Clinical Neurosciences, 71(7), 425-
444 https://doi.org/10.1111/pcn.12532

Montag, C., Demetrovics, Z., Elhai, J. D., Grant, D., Koning, I., Rumpf,
H., Spada, M. M., Throuvala, M., & Van Den Eijnden, R. (2024).
Problematic social media use in childhood and adolescence. Addictive
Behaviors, 153, 107980. https://doi.org/10.1016/j.addbeh.2024.107980

Morita, M., Ando, S., Kiyono, T., Morishima, R., Yagi, T., Kanata,
S., Fujikawa, S., Yamasaki, S., Nishida, A., & Kasai, K. (2021).
Bidirectional relationship of problematic internet use with hy-
peractivity/inattention and depressive symptoms in adolescents:
A population-based cohort study. European Child ¢ Adolescent
Psychiatry, 31(10), 1601-1609. https://doi.org/10.1007/s00787-021-
01808-4

Moshagen, M., & Bader, M. (2023). semPower: General power analysis for
structural equation models. Behavior Research Methods, 56, 2901-
2922. https://doi.org/10.3758/s13428-023-02254-7

Mundy, L. K., Canterford, L., Moreno-Betancur, M., Hoq, M., Sawyer, S.
M., Allen, N. B, & Patton, G. C. (2020). Social networking and symp-
toms of depression and anxiety in early adolescence. Depression and
Anxiety, 38(5), 563-570. https://doi.org/10.1002/da.23117

Murray, A. L., Ushakova, A, Speyer, L., Brown, R., Auyeung, B., & Zhu,
X. (2021). Sex/gender differences in individual and joint trajectories
of common mental health symptoms in early to middle adolescence.
JCPP Advances, 2(1), €12057. https://doi.org/10.1002/jcv2.12057

Nesi, J., & Prinstein, M. J. (2015). Using social media for social comparison
and feedback-seeking: gender and popularity moderate associations
with depressive symptoms. Journal of Abnormal Child Psychology,
43(8), 1427-1438. https://doi.org/10.1007/s10802-015-0020-0

Odgers, C. (2024). The great rewiring: Is social media really behind an ep-
idemic of teenage mental illness? Nature, 628, 29-30.

Odgers, C. L., & Jensen, M. R. (2020). Annual research review: Adolescent
mental health in the digital age: Facts, fears, and future directions.
Journal of Child Psychology and Psychiatry, 61(3), 336-348. https://
doi.org/10.1111/jcpp.13190

Orben, A. (2020). Teenagers, screens and social media: A narrative re-
view of reviews and key studies. Social Psychiatry and Psychiatric
Epidemiology, 55(4), 407-414. https://doi.org/10.1007/s00127-019-
01825-4

Paik, S., Cho, H., Chun, ], Jeong, J., & Kim, D. (2017). Gaming device
usage patterns predict internet gaming disorder: Comparison across
different gaming device usage patterns. International Journal of
Environmental Research and Public Health, 14(12), 1512. https://doi.
org/10.3390/ijerph14121512

Paulus, F. W., Ohmann, S., Von Gontard, A., & Popow, C. (2018). Internet
gaming disorder in children and adolescents: A systematic review.
Developmental Medicine and Child Neurology, 60(7), 645-659.
https://doi.org/10.1111/dmcn.13754

Pontes, H. M. (2017). Investigating the differential effects of social net-
working site addiction and internet gaming disorder on psycholog-
ical health. Journal of Behavioral Addictions, 6(4), 601-610. https://
doi.org/10.1556/2006.6.2017.075

Pontes, H. M., & Griffiths, M. D. (2015). Measuring DSM-5 internet gam-
ing disorder: Development and validation of a short psychometric

scale. Computers in Human Behavior, 45, 137-143. https://doi.org/10.
1016/j.chb.2014.12.006

Posit Team. (2024). RStudio: Integrated development environment for R
(2024.9.0.375) [software]. Posit Software, PBC. http://www.posit.co/.

Raith, L., Bignill, J., Stavropoulos, V., Millear, P., Allen, A., Stallman, H.
M., Mason, J., De Regt, T., Wood, A., & Kannis-Dymand, L. (2021).
Massively multiplayer online games and well-being: A systematic lit-
erature review. Frontiers in Psychology, 12, 698799. https://doi.org/10.
3389/fpsyg.2021.698799

Reer, F., Festl, R., & Quandt, T. (2020). Investigating problematic so-
cial media and game use in a nationally representative sam-
ple of adolescents and younger adults. Behaviour & Information
Technology, 40(8), 776-789. https://doi.org/10.1080/0144929x.2020.
1724333

Richard, J., Fletcher, E., Boutin, S., Derevensky, J., & Temcheff, C. (2020).
Conduct problems and depressive symptoms in association with
problem gambling and gaming: A systematic review. Journal of
Behavioral Addictions, 9(3), 497-533. https://doi.org/10.1556/2006.
2020.00045

Rosseel, Y. (2012). Lavaan: An R package for structural equation modeling.
Journal of Statistical Software, 48(2), 1-36. https://doi.org/10.18637/
jss.v0438.i02

Sameroff, A. (2009). The transactional model (pp. 3-21). American
Psychological Association. https://doi.org/10.1037/11877-001

Sdnchez-Ferndndez, M., Borda-Mas, M., Horvath, Z., & Demetrovics,
Z. (2024). Similarities and differences in the psychological factors
associated with generalised problematic internet use, problematic
social media use, and problematic online gaming. Comprehensive
Psychiatry, 134, 152512. https://doi.org/10.1016/j.comppsych.2024.
152512

Shannon, H., Bush, K., Villeneuve, P. J., Hellemans, K. G., & Guimond,
S. (2022). Problematic social media use in adolescents and young
adults: Systematic review and meta-analysis. JMIR Mental Health,
9(4), €33450. https://doi.org/10.2196/33450

Speyer, L. G., Obsuth, I, Eisner, M., Ribeaud, D., & Murray, A. L. (2023).
Does prosociality in early-to mid-adolescence protect against
later development of antisocial behaviours? The Journal of Early
Adolescence, 44(9), 1124-1153. https://doi.org/10.1177/0272431623
1210254

Su, W, Han, X,, Yu, H., Wu, Y., & Potenza, M. N. (2020). Do men become
addicted to internet gaming and women to social media? A meta-
analysis examining gender-related differences in specific internet
addiction. Computers in Human Behavior, 113, 106480. https://doi.
org/10.1016/j.chb.2020.106480

Thorell, L. B., Burén, J., Wiman, J. S., Sandberg, D., & Nutley, S. B. (2022).
Longitudinal associations between digital media use and ADHD
symptoms in children and adolescents: A systematic literature re-
view. European Child & Adolescent Psychiatry, 33,2503-2526. https://
doi.org/10.1007/s00787-022-02130-3

Tomova, L., Andrews, J. L., & Blakemore, S. (2021). The importance of
belonging and the avoidance of social risk taking in adolescence.
Developmental Review, 61, 100981. https://doi.org/10.1016/j.dr.2021.
100981

Twenge, J. M., & Martin, G. N. (2020). Gender differences in associations
between digital media use and psychological well-being: Evidence
from three large datasets. Journal of Adolescence, 79(1), 91-102.
https://doi.org/10.1016/j.adolescence.2019.12.018

Ugur, O., & Dénmez, Y. E. (2021). Problematic internet gaming in adoles-
cents, and its relationship with emotional regulation and perceived
social support. Psychiatry Research, 296, 113678. https://doi.org/10.
1016/j.psychres.2020.113678

Valkenburg, P. M., Meier, A., & Beyens, I. (2022). Social media use and
its impact on adolescent mental health: An umbrella review of the
evidence. Current Opinion in Psychology, 44, 58-68. https://doi.org/
10.1016/j.copsyc.2021.08.017

van Buuren, S., & Groothuis-Oudshoorn, K. (2011). Mice: Multivariate im-
putation by chained equations in R. Journal of Statistical Software,
45(3), 1-67. https://doi.org/10.18637/jss.v045.i03

85U8017 SUOWILLOD BATea.0 3edldde aup Aq pausenob ae sajoie YO ‘85N JO S8InJ Joj A%eid18ul U0 A8]IA UO (SUOTPUOD-PUB-SWLBI WD A8 | IM A e1q 1 BU1|UO//SANL) SUORIPUOD PUe SWB | 8L 885 *[GZ02/2T/70] U0 AriqiauluO AB(1M eeuiolqiasiBisieAlun eAN A 92002 ©10/TTTT 0T/I0p/W00 Ao 1w AIq1 Ul juo//Sdny Wo1) peapeojumoq ‘€ ‘G202 ‘G6.LLZEST


https://doi.org/10.1016/j.cpr.2022.102128
https://doi.org/10.1016/j.cpr.2022.102128
https://doi.org/10.1016/j.addbeh.2021.106949
https://doi.org/10.1111/pcn.12532
https://doi.org/10.1016/j.addbeh.2024.107980
https://doi.org/10.1007/s00787-021-01808-4
https://doi.org/10.1007/s00787-021-01808-4
https://doi.org/10.3758/s13428-023-02254-7
https://doi.org/10.1002/da.23117
https://doi.org/10.1002/jcv2.12057
https://doi.org/10.1007/s10802-015-0020-0
https://doi.org/10.1111/jcpp.13190
https://doi.org/10.1111/jcpp.13190
https://doi.org/10.1007/s00127-019-01825-4
https://doi.org/10.1007/s00127-019-01825-4
https://doi.org/10.3390/ijerph14121512
https://doi.org/10.3390/ijerph14121512
https://doi.org/10.1111/dmcn.13754
https://doi.org/10.1556/2006.6.2017.075
https://doi.org/10.1556/2006.6.2017.075
https://doi.org/10.1016/j.chb.2014.12.006
https://doi.org/10.1016/j.chb.2014.12.006
http://www.posit.co/
https://doi.org/10.3389/fpsyg.2021.698799
https://doi.org/10.3389/fpsyg.2021.698799
https://doi.org/10.1080/0144929x.2020.1724333
https://doi.org/10.1080/0144929x.2020.1724333
https://doi.org/10.1556/2006.2020.00045
https://doi.org/10.1556/2006.2020.00045
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.18637/jss.v048.i02
https://doi.org/10.1037/11877-001
https://doi.org/10.1016/j.comppsych.2024.152512
https://doi.org/10.1016/j.comppsych.2024.152512
https://doi.org/10.2196/33450
https://doi.org/10.1177/02724316231210254
https://doi.org/10.1177/02724316231210254
https://doi.org/10.1016/j.chb.2020.106480
https://doi.org/10.1016/j.chb.2020.106480
https://doi.org/10.1007/s00787-022-02130-3
https://doi.org/10.1007/s00787-022-02130-3
https://doi.org/10.1016/j.dr.2021.100981
https://doi.org/10.1016/j.dr.2021.100981
https://doi.org/10.1016/j.adolescence.2019.12.018
https://doi.org/10.1016/j.psychres.2020.113678
https://doi.org/10.1016/j.psychres.2020.113678
https://doi.org/10.1016/j.copsyc.2021.08.017
https://doi.org/10.1016/j.copsyc.2021.08.017
https://doi.org/10.18637/jss.v045.i03

MENTAL HEALTH AND PROBLEMATIC DIGITAL MEDIA USE

15 of 15

Van Den Eijnden, R. J., Lemmens, J. S., & Valkenburg, P. M. (2016). The
social media disorder scale. Computers in Human Behavior, 61, 478
487. https://doi.org/10.1016/j.chb.2016.03.038

Van Eijsden, M., Vrijkotte, T. G., Gemke, R. J., & Van Der Wal, M. F. (2010).
Cohort profile: The Amsterdam born children and their develop-
ment (ABCD) study. International Journal of Epidemiology, 40(5),
1176-1186. https://doi.org/10.1093/ije/dyq128

Vidal, C., Lhaksampa, T. C., Miller, L. K., & Platt, R. (2020). Social media
use and depression in adolescents: A scoping review. International
Review of Psychiatry, 32(3), 235-253. https://doi.org/10.1080/09540
261.2020.1720623

Wartberg, L., & Kammerl, R. (2020). Empirical relationships between
problematic alcohol use and a problematic use of video games, so-
cial media and the internet and their associations to mental health
in adolescence. International Journal of Environmental Research and
Public Health, 17(17), 6098. https://doi.org/10.3390/ijerph17176098

Wartberg, L., Thomasius, R., & Paschke, K. (2021). The relevance of emo-
tion regulation, procrastination, and perceived stress for problematic
social media use in a representative sample of children and adoles-
cents. Computers in Human Behavior, 121, 106788. https://doi.org/10.
1016/j.chb.2021.106788

Werling, A. M., Kuzhippallil, S., Emery, S., Walitza, S., & Drechsler, R.
(2022). Problematic use of digital media in children and adolescents
with a diagnosis of attention-deficit/hyperactivity disorder com-
pared to controls. A meta-analysis. Journal of Behavioral Addictions,
11(2), 305-325. https://doi.org/10.1556/2006.2022.00007

West, M., Rice, S., & Vella-Brodrick, D. (2024). Adolescent social media
use through a self-determination theory lens: A systematic scoping
review. International Journal of Environmental Research and Public
Health, 21(7), 862. https://doi.org/10.3390/ijerph21070862

Wolf, K., & Schmitz, J. (2023). Scoping review: Longitudinal effects of
the COVID-19 pandemic on child and adolescent mental health.
European Child & Adolescent Psychiatry, 33(5), 1257-1312. https://
doi.org/10.1007/s00787-023-02206-8

Wong, H. Y., Mo, H. Y., Potenza, M. N., Chan, M. N. M., Lau, W. M., Chui,
T. K., Pakpour, A. H., & Lin, C. (2020). Relationships between sever-
ity of internet gaming disorder, severity of problematic social media
use, sleep quality and psychological distress. International Journal of
Environmental Research and Public Health, 17(6), 1879. https://doi.
0rg/10.3390/ijerph17061879

World Health Organization. (2019). International statistical classifica-
tion of diseases and related health problems (11th ed.). World Health
Organization.

JOURNAL OF ll
Research on Adolescence

Wu, W, Huang, L., & Yang, F. (2024). Social anxiety and problematic
social media use: A systematic review and meta-analysis. Addictive
Behaviors, 153, 107995. https://doi.org/10.1016/j.addbeh.2024.107995

Zhao, C., Xu, H., Lai, X., Yang, X., Tu, X., Ding, N., Lv, Y., & Zhang, G.
(2021). Effects of online social support and perceived social support
on the relationship between perceived stress and problematic smart-
phone usage among Chinese undergraduates. Psychology Research
and Behavior Management, 14, 529-539. https://doi.org/10.2147/
prbm.s302551

Zhou, R., Morita, N., Ogai, Y., Saito, T., Zhang, X., Yang, W., & Yang,
F. (2024). Meta-analysis of internet gaming disorder prevalence:
Assessing the impacts of DSM-5 and ICD-11 diagnostic criteria.
International Journal of Environmental Research and Public Health,
21(6), 700. https://doi.org/10.3390/ijerph21060700

Zimet, G. D, Dahlem, N. W, Zimet, S. G., & Farley, G. K. (1988). The mul-
tidimensional scale of perceived social support. Journal of Personality
Assessment, 52(1), 30-41. https://doi.org/10.1207/s15327752jpa5201_2

SUPPORTING INFORMATION
Additional supporting information can be found online in
the Supporting Information section at the end of this article.

How to cite this article: Todorovic, L., Bozhar, H., de
Rooij, S. R., Bogaerts, A., Boyer, B. E., & Larsen, H.
(2025). Bidirectional associations of problematic social
media use and problematic gaming with mental health
difficulties and strengths in adolescents: Sex and social
support as potential moderators. Journal of Research on
Adolescence, 35, €70076. https://doi.org/10.1111/

jora.70076

85U8017 SUOWILLOD BATea.0 3edldde aup Aq pausenob ae sajoie YO ‘85N JO S8InJ Joj A%eid18ul U0 A8]IA UO (SUOTPUOD-PUB-SWLBI WD A8 | IM A e1q 1 BU1|UO//SANL) SUORIPUOD PUe SWB | 8L 885 *[GZ02/2T/70] U0 AriqiauluO AB(1M eeuiolqiasiBisieAlun eAN A 92002 ©10/TTTT 0T/I0p/W00 Ao 1w AIq1 Ul juo//Sdny Wo1) peapeojumoq ‘€ ‘G202 ‘G6.LLZEST


https://doi.org/10.1016/j.chb.2016.03.038
https://doi.org/10.1093/ije/dyq128
https://doi.org/10.1080/09540261.2020.1720623
https://doi.org/10.1080/09540261.2020.1720623
https://doi.org/10.3390/ijerph17176098
https://doi.org/10.1016/j.chb.2021.106788
https://doi.org/10.1016/j.chb.2021.106788
https://doi.org/10.1556/2006.2022.00007
https://doi.org/10.3390/ijerph21070862
https://doi.org/10.1007/s00787-023-02206-8
https://doi.org/10.1007/s00787-023-02206-8
https://doi.org/10.3390/ijerph17061879
https://doi.org/10.3390/ijerph17061879
https://doi.org/10.1016/j.addbeh.2024.107995
https://doi.org/10.2147/prbm.s302551
https://doi.org/10.2147/prbm.s302551
https://doi.org/10.3390/ijerph21060700
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1111/jora.70076
https://doi.org/10.1111/jora.70076

	Bidirectional associations of problematic social media use and problematic gaming with mental health difficulties and strengths in adolescents: Sex and social support as potential moderators
	Abstract
	INTRODUCTION
	Domains of mental health and problematic digital media use
	Sex and social support as potential moderators
	The present study

	METHOD
	Participants
	Procedure
	Measures
	Social Media Disorder Scale
	Internet Gaming Disorder Scale
	Strengths and Difficulties Questionnaire
	Multidimensional Scale of Perceived Social Support

	Statistical analysis plan
	Power analysis
	Missing data
	Model assumptions


	RESULTS
	Main analysis
	Exploratory analysis

	DISCUSSION
	Limitations and strengths

	CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	PATIENT CONSENT STATEMENT
	REGISTRATION
	ORCID
	REFERENCES


