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ABSTRACT

Background: Social media use among adolescents has rapidly expanded, raising concerns about prob-
lematic social media use (PSMU). Few studies have examined how relative deprivation (RD) and
contextual inequality shape PSMU. We explain whether four key interpersonal relationships (re-
lationships with teachers, classmates, and family, and bullying victimization) mediate the link between
RD and PSMU and whether school-level inequality moderates these associations. Method: The data was
from the 2017/2018 Health Behavior in School-aged Children (190,707 adolescents, 5,576 schools,
39 countries/regions). The independent variable was RD, calculated via the Yitzhaki index, and the
dependent variable was PSMU. Four interpersonal relationships (teacher, classmate, and family re-
lationships, and bullying victimization) were assessed as mediators. Multilevel mediation models were
used to evaluate the mediating roles of these relationships. We then extracted each country/region’s
indirect effects for cross-national comparisons. The Johnson-Neyman method was used to assess the
moderating effect of contextual inequality. Results: Although RD had no direct effect on PSMU, higher
RD was associated with poorer teacher, classmate, and family relationships and heightened bullying
victimization. These then predicted increased PSMU. Contextual inequality strengthened RD’s adverse
association with family relationships and magnified the associations of family relationships and bullying
on PSMU. Cross-national analyses revealed stable mediating effects of teacher and classmate re-
lationships. Conclusions: We highlight RD’s associations with PSMU primarily through interpersonal
pathways, with contextual inequality amplifying them. Targeted interventions that address both so-
cioeconomic disparities and interpersonal dynamics can help mitigate PSMU. These outcomes un-
derscore the need for policies that reduce economic gaps and foster supportive relationships.
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INTRODUCTION

With the popularity of applications like TikTok and Instagram among adolescents, social
media has become deeply integrated into their daily lives, serving as a crucial channel for self-
expression and establishing social connections (Smahel et al., 2020). According to Vogels
et al. (2022), over 90% of U.S. adolescents use at least one social media platform daily. While
moderate social media use can facilitate adolescents’ social network expansion, information
literacy development, and civic engagement (Boer et al., 2020; Skoric, Zhu, Goh, & Pang,
2016), problematic social media use (PSMU) may lead to various psychological and
behavioral issues (Boer et al., 2020). Crucially, the motivation behind social media
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engagement significantly determines its impact; adolescents
who use platforms primarily for social connection report
higher well-being, whereas use for entertainment is linked to
poorer outcomes and greater substance use (Boniel-Nissim
et al., 2022).

PSMU is defined as “being overly concerned about social
media, to be driven by a strong motivation to log on to or
use social media platforms and to devote so much time and
effort to social media that it impairs other social activities,
studies/job, interpersonal relationships, and/or psychological
health and well-being” (Andreassen & Pallesen, 2014).
PSMU has been linked to psychological distress, including
heightened anxiety, depression (Andreassen et al., 2016),
and loneliness (Keles, McCrae, & Grealish, 2020), along with
adverse academic outcomes (Zimmer, 2022). PSMU may
also trigger identity crises as adolescents increasingly derive
social value from social media interactions, potentially
leading to distorted self-perceptions (Wang et al., 2021).
Furthermore, PSMU seldom occurs in isolation, often clus-
tering with other risk behaviors such as substance use and
unhealthy lifestyle habits, with such multi-risk profiles being
associated with the poorest mental health outcomes (Walsh
et al., 2020).

Digital well-being theory advocates moving beyond bi-
nary classifications of social media effects as beneficial or
detrimental, emphasizing instead its impact on individual
autonomy (Büchi, 2024; Vanden Abeele, 2021). Indeed,
considerable debate persists regarding whether PSMU con-
stitutes a behavioral addiction (Boer et al., 2022; Griffiths,
2012). This study employs the PSMU construct rather than
social media addiction to avoid pathologizing everyday be-
haviors (Kardefelt-Winther et al., 2017). PSMU encom-
passes a range of negative characteristics exhibited during
social media engagement, which shares features with
behavioral addictions, including compulsive usage patterns,
impaired impulse control, and withdrawal symptoms when
attempting to reduce use (Boer et al., 2022; Griffiths, 2005).
Given the significant adverse effects of PSMU on adolescent
well-being, understanding its determinants holds consider-
able theoretical and practical significance. However, existing
research on PSMU antecedents has predominantly focused
on individual characteristics (Assunção, Costa, Tagliabue, &
Mena Matos, 2017; Bright, Kleiser, & Grau, 2015; Casale,
Rugai, & Fioravanti, 2018; Piqueras et al., 2024). For
example, Lahti et al. (2024) has identified key individual
protective factors, demonstrating that strong family support,
school satisfaction, and high health literacy can effectively
counteract the development of PSMU. Few studies have
investigated PSMU’s antecedent factors through the lens of
socioeconomic inequality (Lenzi et al., 2023).

The digital inequality framework posits that individuals’
relative socioeconomic positions significantly influence their
social media engagement patterns (Büchi, 2024; Büchi &
Hargittai, 2022). Adolescents, at a critical developmental
stage for identity formation and social belonging, demon-
strate a heightened sensitivity to peer evaluation and social
status, thus making them particularly susceptible to
inequality (Dijkstra, Kuyper, van der Werf, Buunk, & van

der Zee, 2008). Our study investigates the mechanisms
linking RD to PSMU. Relative deprivation theory posits that
individuals experience deprivation when social comparisons
reveal disparities in resources, status, or opportunities rela-
tive to expected levels (Gurr, 2011; Runciman, 1972). As
Confucius said, “[people] do not worry about scarcity, but
rather about uneven distribution.” RD emerges not from
absolute deprivation but from upward social comparisons
with peers or societal standards. Wilkinson and Pickett’s
(2019, 2007, 2009) income inequality hypothesis conceptu-
alizes RD as the micro-level mechanism bridging relation-
ships between socioeconomic inequality and health/
behavioral outcomes. They argue that RD operates through
psychosocial pathways (distinct from material pathways of
absolute deprivation, like socioeconomic status, SES),
whereby discontent and resentment undermine social
cohesion, social capital, trust, and well-being (Kawachi,
Subramanian, & Almeida-Filho, 2002).

Adolescents experiencing intense RD may demonstrate a
greater propensity for PSMU, potentially using social media
platforms to seek alternative reference groups or aspirational
role models (Gustafsson et al., 2025). According to the
compensatory internet use theory (Kardefelt-Winther,
2014), individuals may engage in excessive online activities
to alleviate negative emotions and compensate for deficits in
offline life, such as lack of belongingness, self-esteem, or
achievement. RD constitutes a potent source of such deficits
by generating pervasive feelings of disadvantage and
dissatisfaction. Moreover, for adolescents susceptible to
relative deprivation, social media serves a dual role: it pro-
vides compensatory outlet for seeking alternative reference
groups or aspirational identities, yet simultaneously exac-
erbates feelings of disadvantage through exposure to curated,
idealized representations that foster upward social compar-
isons (McComb, Vanman, & Tobin, 2023). Existing research
examining associations between RD and PSMU (or related
constructs like problematic smartphone use) has predomi-
nantly relied on subjective measures, convenience sampling,
and limited sample sizes, often restricted to specific schools
or regions (Gkinopoulos et al., 2023; Lin & Liu, 2020).
A recent work established stress and fear of missing out
(FoMO) as parallel mediators linking personal RD to
increased mobile phone dependence, underscoring the role
of negative affective pathways (Quan et al., 2024). To our
knowledge, only Lenzi et al. (2023) have examined the RD-
PSMU relationship at a cross-national level, confirming that
both individual-level RD and school-level economic
inequality are positively associated with adolescent PSMU,
particularly in contexts of low peer or family support.
However, their analysis neither elaborated on underlying
mechanisms nor explored cross-national heterogeneity.

This study examines the RD-PSMU relationship through
an interpersonal lens. The interpersonal model of addiction
emphasizes the centrality of relationships in addiction pro-
cesses (Gray & Edson, 2025). While recent research has
begun exploring interpersonal influences on PSMU (e.g.,
parent-child relationships and peer influences, see Liu &
Kuo, 2007; Marino et al., 2020), limited attention has been

Journal of Behavioral Addictions 14 (2025) 4, 1546–1562 1547

Brought to you by MTA Könyvtár és Információs Központ olvasók | Unauthenticated | Downloaded 01/29/26 08:01 AM UTC



directed toward examining how school-based interpersonal
dynamics might influence PSMU. Schools, as crucial con-
texts for adolescent daily life and socialization, create
interpersonal environments that profoundly shape adoles-
cents’ psychological well-being and behavioral patterns
(Dijkstra et al., 2008). School bullying, for instance, repre-
sents a significant risk factor for adolescent mental health,
with effects persisting into adulthood (Elgar, Craig, Boyce,
Morgan, & Vella-Zarb, 2009; Olweus, 2013). Indeed,
extensive cross-national evidence shows a strong, dose-
dependent relationship between the intensity of social media
use and the likelihood of both perpetrating and experiencing
cyberbullying (Craig et al., 2020). Moreover, existing
research lacks a comprehensive examination of multiple
interpersonal relationships simultaneously, potentially intro-
ducing confounding effects. This limitation may be particu-
larly salient for PSMU, given its heightened sensitivity to
interpersonal factors compared to other forms of electronic
use. Integration of RD, diverse interpersonal relationships,
and PSMU is essential for understanding how social contexts
and interpersonal dynamics influence adolescent well-being
through complex mechanisms. RD theory suggests that RD
generates negative emotions such as envy and frustration,
potentially undermining relationships with family, classmates,
and teachers while increasing vulnerability to bullying and
interpersonal conflicts (Smith, Pettigrew, Pippin, & Bialosie-
wicz, 2012). Social displacement theory further posits that
when offline social interactions become restricted or deteri-
orate, individuals may turn to social media to seek compen-
satory social connections and emotional support (Hall & Liu,
2022). These theoretical frameworks suggest interpersonal
relationships are critical mediating variables in the RD-PSMU
association. This study evaluates the mediating effects of four
interpersonal factors: relationships with teachers, classmates,
and parents, and bullying victimization.

Individual-level RD can be aggregated at the school level
to obtain contextual inequality. Contextual inequality de-
scribes the variation in income within the school, and its
impact may be independent of individual RD (Rich &
Owens, 2023). According to the income inequality hypoth-
esis, aversive social comparisons are more frequent in
groups with higher levels of socioeconomic inequality
(Wilkinson & Pickett, 2007, 2009, 2019). Schools with sig-
nificant wealth gaps create an intense social competition
environment, where students may be more sensitive to RD,
amplifying the adverse association between RD and inter-
personal relationships. Furthermore, schools with high levels
of wealth inequality may weaken overall cohesion and trust,
making students less confident about real-life interpersonal
relationships and more willing to use social media to
compensate for losses in real-life interactions. Therefore,
high contextual inequality may strengthen the associations
between RD, interpersonal relationships, and PSMU. The
moderating effect of contextual inequality is vital for un-
derstanding how the school environment affects adolescent
behavior patterns (Brons et al., 2024; Visser et al., 2021).
However, previous studies have often been unable to
conduct such analyses due to limited sample size and

coverage (Rich & Owens, 2023). Another aim of this study is
to evaluate the influence of contextual inequality on the
association between RD and PSMU.

With the widespread use of social media, adolescents
worldwide face similar technological usage pressures.
However, adolescents in different countries/regions may
perceive these pressures differently due to varying social
backgrounds (Boer et al., 2020). For example, in societies
emphasizing individualism and competition, adolescents
may be less likely to seek help when experiencing discomfort
from RD, as they do not want to be perceived as weak or
incompetent. People may also view individuals with high RD
as failures, leading to negative evaluations or rejection (see
cross-cultural studies by Smith et al., 2018; Yin et al., 2024).
This may cause adolescents to turn to social media to seek
emotional solace and recognition of self-worth. This sug-
gests that the effects of RD may also exhibit heterogeneity. It
is necessary to explain cross-national differences further.
Our final aim is to examine the cross-national heterogeneity
of the indirect effects between RD and PSMU.

The present study

To address current research gaps, we propose an interper-
sonal model of PSMU with RD as a social determinant,
testing a multilevel mediation model across a large-scale
adolescent sample spanning 39 countries. We hypothesize
that individual-level RD indirectly influences PSMU through
impairments in four specific interpersonal relationships:
relationships with parents, relationships with teachers, re-
lationships with classmates, and experiences of bullying
victimization. Specifically, higher levels of RD are associated
with poorer quality in these key interpersonal domains,
which in turn mediate higher levels of PSMU. Furthermore,
we posit that school-level contextual inequality amplifies the
adverse associations between RD and these interpersonal
relationships and between these interpersonal relationships
and PSMU. Finally, we examine the heterogeneity of these
indirect effects across national contexts. The proposed
conceptual model is presented in Fig. 1.

DATA AND METHODS

Samples and procedures

Data were drawn from the 2017/2018 wave of the Health
Behaviour in School-aged Children (HBSC) study, a cross-
national research study conducted in collaboration with the
World Health Organization (WHO) Regional Office for
Europe (WHO, 2025). Initiated in 1982, the HBSC study is
conducted every four years to gain insight into adolescent
health and well-being within their social context. Data
collection adheres to a standardized international protocol
to ensure that school-based surveys yield comparable and
nationally representative data across all participating coun-
tries and regions (Moor et al., 2020). The survey encom-
passes representative samples of adolescents aged 11–15
from 47 countries and regions across Europe, North
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America, and West Asia (including Flanders and Wallonia
in Belgium, England, Scotland, and Wales in the United
Kingdom). The sampling design employed stratified random
cluster sampling, utilizing schools or classes as sampling units.
Standardized weights were constructed to ensure representa-
tiveness in countries with geographic or ethnic oversampling.
Data collection procedures and survey instruments were
standardized and strictly adhered to international research
protocols, with ethical approval obtained from respective
national ethics committees. The HBSC achieved robust
response rates at school (median across countries: 89.7%) and
individual levels (median across schools: 83.0%).

We followed the protocol outlined in Figure S1 for sample
selection. At the national level, we excluded eight countries/
regions with all missing data on theoretical model variables
(Fig. 1). At the school level, we excluded schools where all
students had missing data on theoretical model variables, or
enrollment was below 10. At the individual level, we excluded
adolescents who had missing wealth data. For the remaining
missing values, Little’s MCAR test indicated that data were
not Missing Completely at Random (χ2ð2531Þ 5 29285.64, p
< 0.001). Correlation analysis of missing values revealed sig-
nificant associations among variables, suggesting covariate-
dependent missingness (see Figure S2). Therefore, the data
can be considered missing at random (MAR, see Buuren,
2018), and we used the MissForest method for imputation
(Stekhoven & Bühlmann, 2012). The final analytical sample
comprised 190,707 adolescents (Mage 5 13.51 ± 1.63, 51.04%
Girls) nested within 5,576 schools across 39 countries/regions.
Descriptive statistics for key variables are presented in
Table 1. Detailed country-specific sample distributions and
macro-indicators are available in Table S1.

Table 1. Descriptive statistics of the study variables

Characteristic Statistic1

Individual level (n 5 190,707)
Relative deprivation 0.11/0.07 (0.11)
PSMU 0.20/0.11 (0.24)
Classmate relationship 3.86/4.00 (0.85)
Teacher relationship 3.83/4.00 (0.93)
Family relationship 5.69/6.50 (1.78)
Bullying victimization 1.46/1.00 (0.95)
SES 0.61/0.62 (0.22)
Online social interaction preferences 2.30/2.00 (1.20)
Family structure
Both parents 131,470 (69%)
No 59,247 (31%)

Gender
Boys 93,368 (49%)
Girls 97,349 (51%)

Grade
11 year old 63,971 (34%)
13 year old 66,766 (34%)
15 year old 59,980 (32%)

School level (n 5 5,576)
Contextual inequality 0.47/0.48 (0.11)
Country/region level (n 5 39)
GDP per 31/32 (22)
Gini coefficient 0.32/0.33 (0.04)
Internet users (% of population) 0.80/0.81 (0.12)

Note. 1Mean/Median (SD); n (unweighted) (%); PSMU is
Problematic social media use, SES is Socioeconomic Status, Family
structure indicates whether adolescents live with both parents or in
other arrangements. Grade refers to the school grade corresponding
to the ages of 11, 13, and 15 years in each country or region,
adjusted to align with local education systems.

Fig. 1. The proposed conceptual model
Note. Panel (a) illustrates the pure mediation model, examining the indirect effects of individual-level Relative Deprivation (RD) on

Problematic Social Media Use (PSMU) through various interpersonal relationships. Panel (b) represents a moderated mediation model,
where contextual Inequality moderates the relationship between RD and interpersonal relationships. Both models use random slopes for

individual-level RD to capture variation across countries/regions.
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Measures

Income inequality. To isolate psychosocial pathways, we
controlled for absolute SES, measured through the Family
Affluence Scale (FAS, Currie et al., 2008). This scale assesses
adolescents’ household material assets through six items:
family vehicle ownership (none, one, or two or more), pri-
vate bedroom possession (no or yes), and so on. These items
were summed to create a 13-point Family Affluence Index
representing absolute SES.

RD was operationalized by transforming the FAS score
into a Yitzhaki index within the participant’s school (Yitz-
haki, 1979). The mathematical form of this index is:

Yitzhaki indexi ¼ 1
N

X
yj>yiðyj � yiÞ

For each individual i, their RD equals the mean wealth dif-
ference between themselves and all wealthier schoolmates (j).
Thus, the Yitzhaki index represents an “upward-looking”
measure of deprivation. We used the participant’s school as the
reference group to calculate each student’s RD; higher scores
indicate higher RD. According to Pham-Kanter (2009), in-
dividuals tend to compare themselves with people they know in
their close networks. Schools are important places for adoles-
cents’ daily life and socialization, where they spend much time
and frequently interact and socially compare with peers.
Therefore, choosing the school as the reference group is
reasonable.

Contextual inequality was derived by aggregating RD
scores at the school level, with higher scores indicating
greater within-school income inequality.

Following Oka’s (2021) recommendations, all income
inequality variables were normalized to range from
0 (lowest) to 1 (highest).

Interpersonal relationship. We assessed four dimensions of
interpersonal relationships, encompassing three positive
factors (teacher relationships, classmate relationships, and
family relationships) and one negative factor (bullying
victimization).

Teacher and classmate relationships were evaluated us-
ing parallel three-item scales (Torsheim et al., 2012). The
teacher relationship scale assessed trust in teachers,
perceived teacher acceptance, and caring. Similarly, the
classmate relationship scale measured trust in classmates,
classmate friendliness, and happiness with classmates. Both
scales employed five-point Likert responses (1 5 “strongly
agree” to 5 5 “strongly disagree”). We reverse-coded and
averaged the items, with higher scores indicating better re-
lationships. These two scales’ cross-national reliability and
validity have been confirmed (Torsheim et al., 2012). In this
study, both scales showed good internal reliability (teachers:
α 5 0.825; classmates: α 5 0.803).

Family relationships were assessed using the family
subscale of the Multidimensional Scale of Perceived Social
Support (Zimet et al., 1988). This four-item measure eval-
uated family assistance, emotional support availability,
problem-discussion capacity, and decision-making support.
Responses were recorded on a seven-point Likert scale

(1 5 “low support” to 7 5 “high support”). We averaged the
items, with higher scores indicating better family relation-
ships. The scale demonstrated excellent internal reliability
(Cronbach’s α 5 0.936).

Finally, bullying victimization was measured using a
single item adapted from the Olweus Bullying Questionnaire
(Olweus, 2013). Participants reported their frequency of
school-based victimization in recent months (“How often
have you been bullied at school in the past couple
of months?”) using a five-point scale (1 5 “never” to
5 5 “several times a week”).

Problematic social media use. PSMU was assessed using the
Social Media Disorder Scale (van den Eijnden, Lemmens, &
Valkenburg, 2016), which measures nine characteristics of
PSMU: preoccupation with social media, dissatisfaction with
lack of usage time, feeling uneasy when not using, unsuc-
cessful attempts to reduce usage, neglecting other re-
sponsibilities to use social media, regularly arguing about
social media use, hiding usage from parents or friends, using
social media to escape negative emotions, and having severe
conflicts with family due to social media use. Participants
provided dichotomous responses (yes 5 1, no 5 0). We
averaged the items, with higher scores indicating more se-
vere PSMU. The scale has demonstrated cross-national solid
validity and reliability (Boer et al., 2022), with a Cronbach’s
α of 0.852 in the current study.

Covariates. We controlled for gender, grade, and family
structure as individual-level demographic covariates. Addi-
tionally, we controlled for online interaction preferences, a
recognized risk factor for PSMU (Lee, Ko, & Chou, 2015).
This construct was measured using a three-item scale
(α 5 0.903; Caplan, 2010) assessing adolescents’ preference
for online versus offline disclosure of personal information
(e.g., “On the internet, I talk more easily about secrets than
in a face-to-face encounter”), with responses ranging from
strongly disagree (1) to strongly agree (5).

At the national level, we controlled for per capita GDP
(proxied for national wealth), Gini coefficient (proxied for
national income inequality), and percentage of internet users
(proxied for cross-national variation in social media acces-
sibility), all measured in 2017. Macro-level data were ob-
tained from the World Bank Economic Database and World
Telecommunication/ICT Indicators Database (International
Telecommunication Union, 2024; World Bank, 2024). For
regions within countries, macro-indicators were matched
with their respective nations (e.g., Wales matched with
United Kingdom data).

Statistical methods

We initially employed Harman’s single-factor test to assess
common method bias among variables. Subsequently, we
examined Spearman correlations between key variables (see
Table S2). Weighted descriptive statistics for study variables
are presented in Table 1. Multicollinearity diagnostics
(Table S3) revealed maximum Variance inflation factors
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(VIFs) below three across all models, indicating no severe
multicollinearity concerns.

We used two-level random-effects models for the pri-
mary analyses. Although the data structure was hierarchical
with three levels, current methodological limitations pre-
clude effective mediation analysis beyond two levels
(Preacher, 2015). Furthermore, school-level Intraclass cor-
relation coefficients (ICCs) were consistently lower than
country-level ICCs (except for teacher relationships, see
Table S4), indicating greater between-country than between-
school variance. Based on these considerations, we fitted
random models incorporating only country and individual
levels. We first estimated null models and calculated ICC
and Design Effects (DEFF) to establish multilevel modeling
necessity (Sommet & Morselli, 2021). Then, we extended
these models to random slope models incorporating key
variables, allowing RD slopes to vary across countries/re-
gions. This approach enabled country-specific effect esti-
mation and improved model fit. Nested model comparisons
demonstrated superior performance of random slope
models compared to random intercept models (see
Table S6), indicating significant cross-national variation in
RD-interpersonal relationships-PSMU associations.

We used the causal mediation method recommended by
Tingley, Yamamoto, Hirose, Keele, and Imai (2014) to
analyze the pure mediation model (model (a) in Fig. 1). This
framework offers considerable flexibility and enables
examining indirect effects in multilevel models. We allowed
mediators to be estimated in parallel to avoid confounding.
We extracted country/region-specific indirect effects and
plotted coefficient plots to examine cross-national hetero-
geneity. I2 statistics were calculated to quantify cross-na-
tional heterogeneity magnitude (Harrer, Cuijpers, Furukawa,
& Ebert, 2021). Lastly, we analyzed moderated mediation
effects (model (b) in Fig. 1), incorporating interactions be-
tween RD and contextual inequality and between contextual
inequality and interpersonal relationships. Significant in-
teractions were probed using Johnson-Neyman (JN) tech-
niques. Indirect effect (Quasi-Bayesian) confidence intervals
were calculated using 5,000 Monte Carlo simulations.

All models incorporated sampling weights to ensure
representativeness. Analyses were conducted in R, primarily
utilizing survey, lme4, and mediation packages (R Core
Team, 2024).

Ethics

Either active-consent or passive-consent approaches
depending on country and school board requirements were
used in HBSC 2017/2018. Appropriate ethical approval was
gained in all countries and regions.

RESULT

Descriptive analysis

Harman’s single-factor test yielded six factors with eigen-
values exceeding 1, with the largest factor accounting for

15.7% of the variance (threshold: 40%), indicating slight
common method bias. Descriptive results are shown in
Table 1. Spearman bivariate correlations revealed small
but significant positive associations between RD and PSMU
(p < 0.001) and significant negative correlations with inter-
personal variables (ps < 0.001). Contextual inequality
showed positive correlations with both RD and PSMU
(ps < 0.001) and exhibited correlation patterns with inter-
personal variables similar to RD. Interpersonal variables had
stronger negative correlations with PSMU than RD-PSMU
associations (ps < 0.001).

Null models showed ICCs ranging from 0.03 to 0.08 (see
Table S5). Although the ICCs were relatively small, the
DEFFs in each model were all greater than the threshold of
1.9. According to methodological recommendations, multi-
level analysis is still necessary if data are nested and the
DEFF exceeds 1.9 (Sommet & Morselli, 2021).

Mediation analysis

The results of multilevel regression are presented in Table 2.
Across all four indirect effect models, RD was significantly
associated with poorer interpersonal relationships. Specif-
ically, adolescents with higher RD tended to have worse
relationships with teachers (b 5 �0.689, p < 0.001), class-
mates (b 5 �0.274, p < 0.001), and family (b 5 �0.412,
p < 0.001) and experienced more bullying victimization
(b5 0.206, p < 0.001). However, in the direct effect and total
effect models, RD was not significantly associated with
PSMU (ps > 0.05). In the direct effect model, poorer inter-
personal relationships were significantly positively associ-
ated with PSMU (ps < 0.001). Contextual inequality was
significantly positively associated with PSMU (b 5 0.071
and 0.079, ps < 0.001), indicating that students in schools
with greater wealth disparities had higher risks of PSMU.
The above analyses suggest that the relationship between RD
and PSMU may be more complex and involve mediating
mechanisms.

Multilevel mediation analyses are shown in Table 3 (path
coefficient diagram in Fig. 2). There was no direct effect
between RD and PSMU (p 5 0.141). However, all indirect
effects were significant (ps < 0.001; total indirect effect 5
0.028), indicating that the association between RD and
PSMU was mainly indirect and mediated through inter-
personal relationships. That is, RD led to higher PSMU
indirectly by being associated with poorer interpersonal re-
lationships. Moreover, the absolute values of the indirect
effects were greater than the direct effect, turning the overall
effect from negative to positive (although the result was not
significant).

Indirect effects across countries/regions

The cross-national heterogeneity analysis is shown in Fig. 3
(country-specific indirect effects in Table S7). The indirect
effects of relationships with teachers (I2 5 20%) and class-
mates (I2 5 15%) exhibited less heterogeneity and were
significantly positive in all countries/regions. In contrast, the
indirect effects through family relationships (I2 5 57%) and
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Table 2. Results of multilevel models of conceptual model a (pure mediation)

Characteristic

Indirect effect

Direct effect Total effect
Teacher

relationship
Classmate
relationship

Family
relationship

Bullying
victimization

Fixed effects Beta (SE) Beta (SE) Beta (SE) Beta (SE) Beta (SE) Beta (SE)

(Intercept) 4.397ppp

(0.418)
4.511ppp (0.433) 7.396ppp

(0.752)
1.301ppp (0.306) 0.285pp

(0.096)
0.116
(0.089)

Relative deprivation �0.689ppp

(0.044)
�0.274ppp

(0.037)
�0.412ppp

(0.095)
0.206ppp (0.046) �0.020

(0.012)
0.008
(0.012)

Contextual inequality 0.055p (0.022) �0.141ppp

(0.021)
�0.274ppp

(0.044)
0.202ppp (0.024) 0.071ppp

(0.006)
0.079ppp

(0.006)
SES �0.468ppp

(0.023)
0.040 (0.021) 0.258ppp

(0.044)
�0.004 (0.024) 0.005 (0.006) 0.013p

(0.006)
Grade

11 year old – – – – – –
13 year old �0.370ppp

(0.005)
�0.166ppp

(0.005)
�0.199ppp

(0.010)
�0.042ppp

(0.005)
0.016ppp

(0.001)
0.027ppp

(0.001)
15 year old �0.519ppp

(0.005)
�0.202ppp

(0.005)
�0.375ppp

(0.010)
�0.173ppp

(0.005)
0.019ppp

(0.001)
0.031ppp

(0.001)
Gender

Boy – – – – – –
Girl �0.024ppp

(0.004)
�0.108ppp

(0.004)
�0.053ppp

(0.008)
�0.026ppp

(0.004)
0.029ppp

(0.001)
0.030ppp

(0.001)
Online social interaction
preferences

�0.062ppp

(0.002)
�0.044ppp

(0.002)
�0.115ppp

(0.003)
0.053ppp (0.002) 0.045ppp

(0.000)
0.049ppp

(0.000)
Family structure

Both parents – – – – – –
No �0.104ppp

(0.005)
�0.106ppp

(0.004)
�0.303ppp

(0.009)
0.110ppp (0.005) 0.022ppp

(0.001)
0.031ppp

(0.001)
Gini coefficient �0.314 (0.784) �0.605 (0.812) �0.674 (1.411) 0.637 (0.572) 0.134 (0.180) 0.163

(0.167)
GDP per 0.000 (0.002) 0.000 (0.002) �0.002 (0.004) �0.001 (0.002) 0.001 (0.001) 0.001

(0.000)
Internet users (% of
population)

0.468 (0.447) �0.043 (0.464) �0.941 (0.806) �0.276 (0.330) �0.229p

(0.103)
�0.240p

(0.095)
Bullying victimization 0.027ppp

(0.001)
Teacher relationship �0.023ppp

(0.001)
Classmate relationship �0.005ppp

(0.001)
Family relationship �0.011ppp

(0.000)
Random effects
SD (Interceptschool) 0.202 0.209 0.399 0.164 0.047 0.043
SD (Interceptcountry/region) 0.144 0.088 0.377 0.144 0.041 0.048
Cor (Intercept ∼ Relative
deprivationcountry/region)

�0.074 0.170 �0.457 0.655 �0.118 �0.095

SD (Observations) 0.871 0.808 1.708 0.930 0.222 0.226
Goodness-of-fit
Marginal R2 0.073 0.029 0.032 0.019 0.117 0.082
Conditional R2 0.120 0.091 0.078 0.052 0.154 0.114
AIC 488688.1 460451.6 745674.5 513730.5 �32722.4 �25560.8
BIC 488850.6 460614.2 745837.0 513893.1 �32519.2 �25398.2
RMSE 0.87 0.81 1.71 0.93 0.22 0.23

Note. pp < .05. ppp < .01. pppp < .001. SE 5 Standard Error, SE are in parentheses. Direct effect represents the impact of relative deprivation
(RD) on problematic social media use (PSMU) after accounting for mediators, while Total effect reflects the overall impact of RD on PSMU.
PSMU is Problematic social media use, SES is Socioeconomic status, Family structure indicates whether adolescents live with both parents or
in other arrangements. Grade refers to the school grade corresponding to the ages of 11, 13, and 15 years in each country or region, adjusted
to align with local education systems.
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bullying victimization (I2 5 48%) were unstable, with many
countries/regions not showing significant effects. Interest-
ingly, Austria ranked high in all indirect effects, suggesting
that adolescents in Austria are more susceptible to the in-
fluences of RD and interpersonal relationships. Conversely,
Finland showed consistently minor indirect effects.

Moderated mediation analysis

We conducted a moderated mediation model to examine the
moderating effect of contextual inequality. Interaction re-
sults are presented in Table 4, and path coefficients are

shown in Panel (b) of Fig. 2. In the family relationship
model, contextual inequality moderated the path from RD to
the family relationship (b 5 �0.830, p < 0.05). In the direct
effect model, contextual inequality moderated the paths
from family relationship to PSMU (b 5 0.011, p < 0.001)
and from bullying victimization to PSMU (b 5 0.025,
p < 0.001). The other moderation effects were not signifi-
cant. The JN analyses are shown in Fig. 4. On the M → Y
paths, as contextual inequality increased (panels (a) and (b)),
we observed that the positive association between bullying
victimization and PSMU strengthened (the risk effect of
bullying increased). The negative association between family

Table 3. Multilevel mediation analysis of relative deprivation’s effect on PSMU

Model path Estimate SE (MCMC)

95% CI (MCMC)

pLower Upper

Direct effect (c′)
Relative deprivation → PSMU �0.018 0.012 �0.043 0.005 0.141
Indirect effect (ab)
Relative deprivation → Teacher
relationship → PSMU

0.016 0.001 0.014 0.018 <0.001

Relative deprivation → Classmate
relationship → PSMU

0.001 0.001 0.001 0.002 <0.001

Relative deprivation →Family
relationship → PSMU

0.005 0.001 0.002 0.007 <0.001

Relative deprivation → Bullying
victimization → PSMU

0.006 0.001 0.004 0.008 <0.001

All indirect effect 0.028 0.002 0.026 0.031 <0.001
Total effect (c)
Total effect 0.009 0.012 �0.016 0.032 0.529

Note. Estimates represent group-average effects, with Monte Carlo (Quasi-Bayesian) Confidence Intervals. Estimate, SE, and 95% CI are
based on 5,000 Monte Carlo samples. Direct effect (c0) reflects the impact of relative deprivation (RD) on problematic social media use
(PSMU) without mediation. Indirect effects (ab) display indirect paths from RD to PSMU through teacher relationship, classmate
relationship, family relationship, and bullying victimization. Total effect (c) combines both direct and indirect effects.

Fig. 2. Path coefficients of significant relationships in the pure mediation and moderated mediation models
Note. pp < .05. ppp < .01. pppp < .001. Panel (a) shows the pure mediation model where individual-level Relative Deprivation (RD) affects
Problematic Social Media Use (PSMU) through indirect paths involving bullying victimization, and relationships with teachers, classmates,
and family. Panel (b) presents the moderated mediation model, with Contextual Inequality moderating the effects of RD on interpersonal

relationships, which subsequently influence PSMU. Only statistically significant paths are labeled.
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relationships and PSMU weakened (the protective effect of
family relationships decreased). On the X → M path, as
contextual inequality increased (panel (c)), the negative as-
sociation between RD and family relationships strengthened
(the risk effect of RD increased). These analyses indicate that
contextual inequality had adverse moderating effects on all
three paths, enhancing the indirect effect from RD to PSMU.

DISCUSSION

In this study, we developed and tested an integrative inter-
personal model of PSMU among a large-scale adolescent

sample across 39 countries. We found that RD predicts higher
PSMU through interpersonal mediating mechanisms. More-
over, contextual inequality moderated the mediation pathway
from RD to PSMU. As the first investigation to concurrently
analyze RD, interpersonal factors, and PSMU within a
multinational adolescent sample, we observed significant
heterogeneity in the mediating effects of family relationships
and bullying victimization. This variation likely stems from
the diverse cultural norms governing family functioning and
school bullying dynamics across European countries. Overall,
our findings provided crucial insights that can inform the
development of more effective prevention strategies tailored
to the specific contexts of different nations.

Fig. 3. Country/region-specific indirect effects of RD on PSMU through interpersonal relationships
Note. The plot illustrate the country/region-specific indirect effects of Relative Deprivation (RD) on Problematic Social Media Use (PSMU)
via various interpersonal relationships: (a) Relationship with teachers, (b) Relationship with classmates, (c) Relationship with family, and
(d) Bullying victimization. Each dot represents the estimated indirect effect for a specific country/region, with horizontal lines showing 95%

confidence intervals. The red dotted vertical line represents an effect of zero, indicating no indirect effect.
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The mediating effect of interpersonal factors

The most significant finding is the mediating role of inter-
personal relationships in the association between RD and
PSMU. RD does not directly predict PSMU but indirectly
increases PSMU risk through its detrimental effects on ad-
olescents’ interpersonal relationships. This suggests that the
impact of RD on PSMU operates primarily through psy-
chosocial mechanisms, rather than a direct causal link. This
is particularly salient given that PSMU often coexists with
other risk factors, forming multi-risk clusters that are pro-
foundly detrimental to adolescent mental health, which
underscores the importance of identifying such foundational
psychosocial drivers (Walsh et al., 2020). RD, as a subjective
experience of disadvantage, exerts a significant psychosocial
impact by triggering negative emotions such as frustration,
discontent, and social comparison stress. For adolescents, a
heightened sensitivity to social comparison amplifies the
emotional toll of RD, leading to increased stress and social
withdrawal, which hinder their ability to maintain mean-
ingful and supportive connections with peers, teachers, and
family (Tian, Deng, Tong, & He, 2025). These compromised
relationships, in turn, exacerbate the risk of problematic
social media use, as adolescents may turn to online plat-
forms to seek validation, cope with negative emotions, or
establish alternative reference groups. This finding supports

the interpersonal model of addiction (Liu & Kuo, 2007;
Sullivan, 2013), which emphasizes interpersonal difficulties
as a core mechanism in the development of addictive be-
haviors. However, the practical significance of these medi-
ating pathways must be interpreted with caution. Although
all paths were statistically significant, the effect sizes were
relatively small. This indicates that while the pattern—
whereby RD contributes to PSMU via impaired interper-
sonal relationships—is robust and consistent, it accounts for
a limited portion of the variance in PSMU. Thus, our model
should be considered an important piece of the complex
etiology of PSMU, not an exhaustive explanatory
framework.

RD may influence interpersonal relationship quality
through multiple psychosocial pathways. From an active
perspective, RD theory suggests that RD generates negative
emotions such as frustration and anger (Smith et al., 2012),
potentially leading adolescents to adopt more defensive
behavioral patterns in interpersonal interactions, thereby
compromising relationship quality. Additionally, adoles-
cents experiencing high RD may develop shame and infe-
riority, leading to social withdrawal or difficulties in
establishing and maintaining intimate relationships (Xu
et al., 2023). RD may also elicit feelings of envy, fostering
competitive and hostile interpersonal orientations. From a
passive perspective, adolescents with higher RD are more

Table 4. Results of multilevel models of conceptual model b (moderated mediation)

Characteristic

Indirect effect

Direct effect
Teacher

relationship
Classmate
relationship

Family
relationship

Bullying
victimization

Fixed effects Beta (SE) Beta (SE) Beta (SE) Beta (SE) Beta (SE)

Relative deprivation3Contextual
inequality

0.070 (0.184) �0.129 (0.166) �0.830p (0.368) 0.264 (0.193)

Contextual inequality3 Bullying
victimization

0.025ppp

(0.005)
Contextual inequality3 Teacher
relationship

�0.002
(0.006)

Contextual inequality3Classmate
relationship

0.003 (0.006)

Contextual inequality3 Family
relationship

0.011ppp

(0.003)
Control variables ✓ ✓ ✓ ✓ ✓
Random effects
SD (Interceptschool) 0.202 0.209 0.401 0.164 0.047
SD (Interceptcountry/region) 0.145 0.088 0.392 0.146 0.041
Cor (Intercept ∼ Relative
deprivationcountry/region)

�0.072 0.165 �0.464 0.637 �0.116

SD (Observations) 0.871 0.808 1.708 0.930 0.222
Goodness-of-fit
Marginal R2 0.073 0.030 0.032 0.019 0.117
Conditional R2 0.120 0.091 0.079 0.053 0.154
AIC 488691.5 460454.8 745671.6 513732.1 �32715.4
BIC 488864.2 460627.5 745844.3 513904.8 �32471.6
RMSE 0.87 0.81 1.71 0.93 0.22

Note. pp < .05. ppp < .01. pppp < .001. SE 5 Standard Error, SE are in parentheses. Direct effect represents the impact of relative deprivation
(RD) on problematic social media use (PSMU) after accounting for mediators. Control variables indicate a series of covariates Table 2
controlled.
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susceptible to negative treatment from others (Feather,
2015). Students’ social status in school environments often
correlates with their family’s economic background. Stu-
dents experiencing high RD may face marginalization due to
limited economic resources for participating in collective
activities (e.g., school excursions), reducing opportunities for
peer bonding (Dijkstra et al., 2008; Tian et al., 2025).
Furthermore, these students may face ridicule or exclusion
due to their inability to match peers’ consumption levels,
potentially increasing their vulnerability to bullying victim-
ization. These psychosocial mechanisms help explain why
RD is associated with poorer interpersonal relationships and
increased bullying victimization (Cen & Xia, 2024; Li, Zhao,
Zhao, Liu, & Yu, 2023). This perspective is further rein-
forced by complementary findings showing that positive
interpersonal factors—namely strong family support and
high school satisfaction—act as significant protective buffers

that counteract the development of PSMU (Lahti et al.,
2024), highlighting the dual role of interpersonal dynamics
as both a risk and a protective pathway.

So, how do impaired interpersonal relationships lead to
elevated PSMU? According to social displacement theory,
when adolescents experience rejection, conflict, or a lack of
intimacy in their offline social worlds (e.g., with family,
teachers, or classmates), their fundamental needs for
belonging and support go unmet (Hall & Liu, 2022). In
response, they may increasingly turn to social media plat-
forms as a compensatory space to seek alternative social
connections, validation, and a sense of community that is
absent in their immediate environment. This compensatory
use can become excessive and problematic when online in-
teractions replace rather than supplement offline social ef-
forts (Winstone et al., 2021). Additionally, self-medication
theory provides a complementary framework, proposing

Fig. 4. Johnson-Neyman analysis of the moderating effect of contextual inequality on the significant model paths
Note. These Johnson-Neyman (JN) plots illustrate the moderation effects of contextual inequality on the associations between interpersonal
relationships and problematic social media use (PSMU). Panel (a) shows the effect of bullying victimization on PSMU across levels of

contextual inequality. Panel (b) presents the effect of family relationship on PSMU across contextual inequality levels. Panel (c) displays the
relationship between relative deprivation (RD) and family relationship, moderated by contextual inequality. The black line at the bottom of

each plot represents the range of observed data for contextual inequality.
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that the stress, loneliness, and negative affect generated by
poor relationships drive adolescents to use social media as a
maladaptive coping strategy (Khantzian, 1997). Specifically,
immersive and algorithmically curated online content can
serve as a potent short-term escape from psychological
distress, while the pursuit of likes and comments can
become a form of emotion regulation. This pattern is rein-
forced through operant conditioning: social media use
temporarily alleviates negative states (negative reinforce-
ment), and the receipt of online engagement provides
fleeting rewards (positive reinforcement, Moretta, Buodo,
Santucci, Chen, & Potenza, 2023). Over time, this reliance
on digital platforms for coping and connection can disrupt
real-world functioning and solidify into patterns of PSMU.
These theorized mechanisms—compensatory connection
and self-medication theory—coherently explain our empir-
ical finding that deficits across multiple interpersonal do-
mains significantly predict increased PSMU.

Cross-national heterogeneity

Cross-national heterogeneity analyses reveal significant
regional variations in the indirect effects of RD. The medi-
ating effects through teacher and classmate relationships
showed high consistency across countries, suggesting that
school-based interpersonal relationships linking RD to
PSMU possess cross-cultural universality. This stability may
stem from schools’ formal organizational structure and en-
genders similar interpersonal interaction patterns across
national contexts (Dijkstra et al., 2008). In contrast, medi-
ating effects through family relationships and bullying
victimization exhibit substantial heterogeneity. This varia-
tion likely reflects cultural differences in family functioning
and school bullying dynamics. From a cultural theory
perspective, these patterns align with Hofstede’s individu-
alism-collectivism framework (Hofstede, 2001). For
instance, collectivist cultures may provide greater familial
emotional support buffering against RD’s adverse effects.
Similarly, nations emphasizing egalitarianism and collec-
tivism typically implement more comprehensive anti-
bullying policies and report lower bullying incidence,
potentially attenuating RD-bullying victimization associa-
tions. In individualistic cultures, however, adolescents may
be more inclined to handle the stress of RD independently
(Smith et al., 2018; Yin et al., 2024) and may be more likely
to become targets of bullying, as wealth disparities may be
seen as symbols of personal ability and value.

Notably, the magnitude of indirect effects followed
discernible regional patterns, which align with variations in
educational and social policies. For instance, countries
characterized by early academic tracking and highly strati-
fied educational systems (a model prevalent in several
Central European nations) consistently demonstrated
heightened indirect effects across all interpersonal pathways.
This pattern may be attributed to the way such systems
institutionalize social comparison by allocating students to
different school types based on academic performance
(Henninges, Traini, & Kleinert, 2019; Moosbrugger &

Bacher, 2018). This stratification system may intensify social
comparisons among students, making the impact of RD on
interpersonal relationships more pronounced. Moreover, the
education systems in these Central European countries often
emphasize competition and individual achievement, creating
a cultural atmosphere that may heighten adolescents’
vulnerability to RD effects (Herzog-Punzenberger & Schnell,
2019). This intensifies the strain on interpersonal relation-
ships with teachers, classmates, and even family, as these ties
become arenas for status competition or reminders of one’s
relative position. Consequently, the mediation pathways
from RD to PSMU via poorer relationships are significantly
strengthened, as observed in our results.

Conversely, nations with comprehensive welfare states
and egalitarian educational philosophies (exemplified by the
Nordic model) showed consistently smaller and often non-
significant indirect effects. The educational systems in these
regions emphasize equality and inclusiveness, avoiding early
academic tracking. This de-competition educational
environment may reduce the negative impact of RD on
interpersonal relationships (Federick, 2020). Macro-
economically, their extensive social welfare apparatuses are
instrumental in reducing material inequality and providing
robust institutional support for disadvantaged families and
youths (Johnsen, Ortiz-Barreda, Rekkedal, & Iversen, 2017;
Kettunen, 2001), which may buffer against the adverse ef-
fects of RD and interpersonal relationship problems on
PSMU. Psycho-socially, the de-emphasis on intra-group
competition in schools fosters a more cooperative and
supportive interpersonal environment. This dual action
weakens the negative impact of relative deprivation on
interpersonal relationships and potentially strengthens the
protective quality of relationships, making them less likely to
lead to maladaptive coping mechanisms like PSMU.

The moderating effect of contextual inequality

We found that contextual inequality at the school level
amplifies RD’s association with PSMU through interper-
sonal relationships. In schools with greater wealth dispar-
ities, RD showed stronger negative associations with family
relationships, while the effects of family relationships and
bullying victimization on PSMU became more pronounced.
These findings support the income inequality hypothesis
(Wilkinson & Pickett, 2007, 2009, 2019), suggesting that
more significant socioeconomic gaps intensify social com-
parison and status anxiety, magnifying RD’s adverse effects.

Contextual inequality first strengthens the adverse as-
sociation of RD with family relationships. In schools with
significant wealth disparities, social comparisons and status
competition are more prominent, which may increase the
stress and frustration of adolescents with high RD (Park,
2021; Rich & Owens, 2023). When confronted with more
evident socioeconomic differences, these adolescents may
transfer their frustration to family interactions, exhibiting
increased anxiety and rebellious behavior, thereby under-
mining family relationships (Brons et al., 2024). Parents may
also experience anxiety and guilt over their inability to meet
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their children’s material needs in high-inequality environ-
ments, potentially affecting parent-child interaction quality
(Schenck-Fontaine et al., 2020). Additionally, contextual
inequality moderates the association between interpersonal
relationships and PSMU. In high-inequality schools,
bullying victimization and low-income family relationships
more strongly predict PSMU. This may reflect reduced so-
cial cohesion and trust levels in high-inequality environ-
ments (Kawachi et al., 2002), making it more difficult for
adolescents to access adequate social support when facing
interpersonal challenges. Consequently, they may be more
inclined to seek alternative social connections and emotional
support through social media. High-inequality environ-
ments may also increase economic barriers to offline social
activities, further driving adolescents toward more
economically accessible online social interactions (Ahn,
2012). These findings emphasize the importance of
addressing school-based economic inequality in preventing
adolescent PSMU.

Strengths and limitations

This study has several notable strengths. It is the first to
examine how RD is associated with PSMU through inter-
personal relationships in a large-scale, cross-national
adolescent sample. The multilevel mediation analysis of data
from 39 countries/regions enhances result generalizability
and reveals important cross-national variations. Secondly,
we simultaneously examined multiple interpersonal factors,
avoiding confounding due to omitting important interper-
sonal variables. We also distinguished individual-level RD
from school-level contextual inequality, which overcomes
the limitation of previous studies that often focus on only
one type of income inequality. This multilevel analytical
framework facilitates a more comprehensive understanding
of socioeconomic inequality associated with adoles-
cent PSMU.

However, several limitations warrant consideration.
First, the cross-sectional design precludes causal inferences.
For instance, PSMU may reciprocally influence the quality
of interpersonal relationships. That is, PSMU could erode
family and peer relationships by displacing face-to-face
interaction and fostering conflict, thereby creating a perni-
cious feedback loop. Future longitudinal research is essential
to disentangle these bidirectional effects. Second, our sample
predominantly represents European developed nations. As
social media use becomes globally ubiquitous, adolescents in
developing countries may face different socioeconomic
pressures and cultural contexts. Wealth disparities may be
more pronounced in some rapidly urbanizing and
economically transitioning countries, and traditional social
support networks may weaken. This unique social context
may affect the pattern of relationships between RD
and PSMU.

Furthermore, our measure of RD, based on within-
school comparisons, may not capture adolescents’ broader
social comparisons, particularly those with idealized peers
on social media. This could lead to an underestimation of

true RD levels. Future research should develop methods to
assess these complex, multi-layered digital-era reference
groups to better understand their role in shaping subjective
relative deprivation. Our operationalization of the Social
Media Disorder Scale warrants discussion. We created a
continuous score by averaging the nine dichotomous items
to capture PSMU severity. While this approach is common,
the recent paper also recommends a diagnostic approach
based on meeting a cutoff of five or more criteria (Boer et al.,
2022). Future research should examine whether using this
dichotomous classification alters the observed associations,
which would be important for clinical interpretation.

Additionally, our model did not control for key psy-
chological covariates, such as pre-existing symptoms of
depression and anxiety. Given that such internalizing
symptoms are strongly associated with both impaired
interpersonal relationships and a higher propensity for
PSMU, their omission may lead to omitted variable bias.
Future studies should incorporate these measures to better
isolate the effects of RD. Finally, the current study used data
from the 2017/18 HBSC survey, so our findings may only
partially reflect the latest social media usage patterns.
Notably, the COVID-19 pandemic significantly altered ad-
olescents’ social media habits, with lockdown measures
increasing online social dependency while potentially exac-
erbating income inequality (Wiederhold, 2020). This major
public health crisis may have reshaped the association pat-
terns examined in this study.

Policy implications

Our findings offer significant policy implications for pre-
venting adolescent PSMU. Intervention strategies should
simultaneously address economic inequality and interper-
sonal relationships. At the school level, education author-
ities should strive to minimize the impact of economic
disparities on students’ participation in school activities.
For example, providing free or subsidized extracurricular
activities ensures equal participation in school life, avoiding
marginalization due to economic reasons. Additionally,
emphasis should be placed on developing teacher-student
and classmate relationships, given their stable mediating
effects across national contexts. Schools can promote pos-
itive interpersonal interactions through team activities and
peer mentoring programs (Throuvala, Griffiths, Ren-
noldson, & Kuss, 2019).

Secondly, policies and interventions must pay special
attention to schools with significant wealth disparities. These
schools have stronger associations between RD, interper-
sonal problems, and PSMU. Education administrators might
consider allocating resources to high-inequality schools to
improve campus environments and implement targeted
intervention programs, such as enhanced anti-bullying ini-
tiatives and increased psychosocial support for economically
disadvantaged students (Rawlings & Stoddard, 2019). Given
cross-national variations, policy development must consider
local cultural contexts and institutional characteristics.
In countries where individualism is dominant, focusing

1558 Journal of Behavioral Addictions 14 (2025) 4, 1546–1562

Brought to you by MTA Könyvtár és Információs Központ olvasók | Unauthenticated | Downloaded 01/29/26 08:01 AM UTC



more on enhancing individuals’ ability to cope with RD may
be necessary.

CONCLUSION

This study reveals how RD is associated with adolescents’
PSMU through multiple interpersonal pathways. We found
that RD does not directly lead to PSMU but is indirectly
associated with PSMU by undermining adolescents’ re-
lationships with teachers, classmates, and family and by
increasing the risk of bullying victimization. These patterns
exhibit heterogeneity across countries, especially in the
mediating effects of family relationships and bullying
victimization. Significantly, school-level contextual
inequality amplifies these adverse effects, indicating that
preventing adolescent PSMU requires interventions at both
individual and contextual levels. This research advances the
understanding of the social determinants of PSMU while
offering important implications for developing more effec-
tive prevention strategies.
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