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Abstract

Background and Aims Adolescent mental health has declined in recent decades. Few studies have explored
whether shifts in interpersonal behaviours— both in-person and online- can help explain this decline. Using

data from two Swedish cohorts (2007-2008, 2023-2024), we examined (1) 15-year time trends (2007-2008 vs.
2023-2024) in interpersonal behaviours (victimization, aggression, prosocial behaviours) and mental health
(externalizing/internalizing problems); (2) one-year bidirectional associations between them; (3) the unique role of
cybervictimization/cyberaggression in relation to mental health; and (4) adolescents’accounts of online experiences
that made them ‘feel bad’

Methods Two longitudinal school cohorts of Swedish adolescents (2007-2008: N=911-987, M, = 13.71-14.76
years; 2023-2024: N=768-806, M, = 13.89-14.89 years) completed self-report measures of interpersonal behaviours
and mental health. In 2023-2024, a subset of adolescents (n=127, 16.5%) answered open-ended questions about
negative online experiences.

Results From 2007 to 2008 to 2023-2024, prosocial behaviours moderately declined for girls and boys, while
internalizing problems increased moderately for girls and weakly for boys. Meanwhile, victimization, aggression,
and externalizing problems increased at a weak-to-moderate level among girls. Victimization and being treated well
by others showed moderate bidirectional relationships with mental health. Cybervictimization/cyberaggression
had weaker associations with mental health than did in-person behaviours. According to the qualitative analysis of
negative online experiences, adolescents reported harassment, social exclusion, perceived standards/expectations,
time-consuming activities, and exposure to distressing content.

Conclusions Deteriorating adolescent mental health over the past 15 years has occurred alongside rising
interpersonal difficulties. The findings further suggest a reciprocal relationship between social challenges and mental
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health, with hostile online environments amplifying— but not primarily driving— these issues. A holistic perspective
that accounts for both in-person and online experiences is essential to better understand and support adolescent

well-being.

Keywords Adolescence, Online, Bullying, Aggression, Victimization, Time-trends, Longitudinal, Mixed-methods,

Content analysis, Mental health

Adolescent mental health has deteriorated significantly
since the early 2000s, according to research conducted in
the global North [1-11]. This decline has been particu-
larly pronounced among girls [1, 6, 12, 13]. According to
Bronfenbrenner’s framework [14], the decline is under-
stood as driven by a complex interplay of factors operat-
ing from micro- to macrosystemic levels. One micro-level
factor widely recognized as influencing adolescent mental
health (particularly in the 12—17 age range) is the nature
and quality of adolescents’ relationships and interpersonal
interactions within their immediate context (e.g., peers,
friends, and family). Within these relationships, aggres-
sion and victimization stand out as clear indicators of
poor relational quality and negative interpersonal interac-
tions [15]. Aggression refers to behaviours— verbal, physi-
cal, or relational- intended to harm or dominate another
individual [16]; victimization occurs when a person is sub-
jected to these harmful actions. Both can have far-reach-
ing consequences for adolescents, including an increased
risk of concurrent and long-term mental health problems
[7, 17-23]. Additionally, such experiences may hamper
the development of crucial social skills and undermine
the formation of meaningful relationships later in life [15].

In the present study, we utilize longitudinal data from
two Swedish school cohorts (2007—-2008 and 2023-2024)
to investigate how offline and online interpersonal behav-
iours relate to adolescent mental health over time. First,
we examine 15-year trends in aggression, victimiza-
tion, prosocial behaviours, and mental health problems.
Second, we explore one-year bidirectional associations
between interpersonal interactions and externalizing/
internalizing problems. Third, we assess the unique con-
tributions of cybervictimization and cyberaggression
to mental health outcomes in the 2023-2024 cohort, in
comparison to in-person experiences. Finally, we anal-
yse adolescents’ written descriptions of negative online
experiences using qualitative content analysis, to bet-
ter understand the emotional impact of digital interac-
tions and to contextualize the quantitative findings. By
examining these distinct yet interrelated forms of nega-
tive interpersonal interactions, we seek to deepen under-
standing of how relational dynamics influence adolescent
mental health and well-being over time.

Time trends in interpersonal behaviours and
mental health

Over the past two decades, mental health problems such
as anxiety and depression have risen markedly among
European adolescents, according to the WHO-coordi-
nated Health Behaviour in School-aged Children (HBSC)
study [2, 4, 6, 9, 11]. In the Nordic region, estimates by
Eriksson and Stattin [4] suggest that the prevalence of
such problems in Sweden has at least doubled between
2002 and 2022. Gender-specific analyses indicate that
this increase has been especially pronounced among girls
4, 6].

While numerous studies have established longitudinal
links between adolescent mental health and interper-
sonal behaviours— including victimization, aggression,
and prosocial behaviour [2, 4, 6, 8, 9, 11]- few, if any,
have examined whether these phenomena have changed
in parallel over time. Understanding the parallel trends
in mental health and peer interactions is crucial, particu-
larly as digital platforms have become a central arena for
adolescent social life [10, 11, 18].

In Sweden, schools are legally mandated to prevent and
address degrading treatment and harassment, including
bullying [24]. However, they are not required to imple-
ment specific anti-bullying programs. Nevertheless, some
schools and municipalities have voluntarily adopted
evidence-based interventions such as the Olweus Bul-
lying Prevention Program [25] and KiVa [26], which are
widely used across Nordic countries and have been eval-
uated internationally [24, 25, 27]. Despite these initia-
tives, recent studies suggest that bullying and aggression
have increased in Sweden over the past decade [10, 11,
18], with similar trends being observed in neighbouring
countries like Norway (e.g [28]).

The bidirectional relationships between
interpersonal interactions and adolescent mental
health

Adolescent mental health is influenced by a variety of
interpersonal interactions, including aggression, vic-
timization, and prosocial behaviour. Aggressive behav-
iours manifest both directly and indirectly, ranging from
physical violence to social exclusion and name-calling
[16], and take place in online as well as in in-person set-
tings. Both aggression and victimization also encompass
bullying, which is defined by intention, repetition, and
a power imbalance between victim(s) and aggressor(s)
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[29]. Notably, being victimized in adolescence has been
associated with an increased risk of internalizing prob-
lems (e.g., emotional problems, depression, anxiety)
up to 17 years later, as well as reduced life satisfaction
[7, 17, 19-23]. A review by Christina et al. [30] sug-
gests that the association is likely bidirectional— in other
words, internalizing problems and victimization have a
reciprocal relationship. This reciprocity applies to both
between-person and within-person developments, dis-
cussed further by Laninga-Wijnen et al. [31] Specifically,
between-processes suggest that individuals who score
higher on victimization relative to others are also likely to
score higher on internalizing problems compared to their
peers. In contrast, within-person processes refer to how
an individual’s own internalizing problems are corre-
lated with their own experiences of victimization. Besides
internalizing problems, victimization can lead to exter-
nalizing problems such as defiant behaviour, dishonesty,
and irritability [32, 33].

By contrast, prosocial behaviours involve acting kindly
toward others (e.g., offering help or including peers in
activities) and can foster social support and connected-
ness among adolescents [12, 34]. The studies reviewed
by Schacter et al. [35] found that prosocial behaviour
(in terms of friendship quality) might weaken as well as
strengthen the negative effect of victimization on men-
tal health. Accordingly, the authors emphasize the need
for further research on how prosocial behaviours have a
protective effect on the relationship between victimiza-
tion/aggression and mental health. In the present study,
we focus on the reciprocity of prosocial behaviour over
time rather than its moderating role. For example, prior
research indicates that adolescents experiencing men-
tal health problems are less likely to engage in proso-
cial behaviour themselves [36], highlighting the value of
studying these behaviours as outcomes within a bidirec-
tional framework.

Cybervictimization, cyberaggression, and adolescent
mental health

Adolescents today navigate online environments that
expose them to new forms of social interaction— includ-
ing various forms of cybervictimization and cyberag-
gression— that differ markedly from those experienced
by youth in the early 2000s. Qualitative studies on ado-
lescents’ online experiences [37-39] reveal the multifac-
eted nature of these behaviours, which can include social
pressure, exclusion, name-calling, and abusive messag-
ing, among other behaviours [40].

As with in-person victimization, cybervictimization
has been associated with heightened internalizing prob-
lems, including depression [41]. However, adolescents
frequently report that cybervictimization co-occurs with
negative treatment by others in person [37, 38, 42]. This
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observation is supported by quantitative research indicat-
ing that up to two-thirds of adolescents who experience
in-person victimization are also victimized online [41].
As argued by Olweus and Limber [43], understanding
the effects of cyber- and in-person victimization requires
studying both phenomena concurrently. One such study
by Salmivalli et al. [41] found that cybervictimization
alone did not contribute to increased symptoms of anxi-
ety and depression, compared to co-occurring cyber- and
in-person victimization. More recent studies have yielded
similar findings [45, 46]. A recent meta-analysis further
suggests that victimization exerts the most detrimental
impact on adolescent mental health when it occurs both
online and in-person [41].

The present study

The present study addresses four overarching objec-
tives to better understand how interpersonal behaviours,
both offline and online, associate with adolescent mental
health over time.

First, we explore time trends in mean scores of aggres-
sion, victimization, prosocial behaviours, and external-
izing/internalizing problems among Swedish adolescents
from 2007 to 2008 to 2023-2024. Based on studies
ending before the 2020s [7, 20, 22, 23] and focused on
Swedish samples in particular [18], we hypothesize that
adolescents in the 2023-2024 cohort, particularly girls
[see 4], report higher levels of victimization/aggression
and internalizing problems compared to those in 2007—
2008. While we were unable to identify any cohort study
where the last data collection was in 2020 or later that
assessed time trends in externalizing problems and pro-
social behaviours, we anticipate that any observed trends
in these variables will align with those in victimization/
aggression and internalizing problems, given their estab-
lished interrelations [30-33].

Second, we investigated bidirectional associations
between interpersonal interactions and mental health.
We include both negative interpersonal experiences and
prosocial behaviour (i.e., being treated well by others and
treating others well), as prior work suggests they may
buffer or moderate the impact of aggression and victim-
ization on mental health problems [36, 40, 47—49]. In line
with previous research, we expected to find bidirectional
associations between victimization/aggression and pro-
social behaviours with mental health problems [12, 30,
31, 34].

Third, we assess the unique contribution of cyber-
victimization and cyberaggression in adolescent mental
health in the 2023-2024 cohort. Specifically, we inves-
tigate whether these online experiences explain any
additional variance in externalizing and internalizing
symptoms, beyond that explained by in-person victim-
ization/aggression and prosocial behaviours. While we
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anticipate that cybervictimization and cyberaggression
account for some variance in mental health problems, we
expect their effects to be smaller than those of in-person
victimization/aggression [44—46].

Finally, we incorporate a qualitative component to
capture adolescents’ own perceptions of emotionally
negative online experiences. Using a content analysis
of open-ended responses from a subset of 2024 partici-
pants, we explore the types of online interactions ado-
lescents report as making them ‘feel bad’ This qualitative
approach helps to contextualize the quantitative findings
and capture nuanced experiences that quantitative meth-
ods alone may overlook [50, 51]. Specifically, the induc-
tive nature of this analysis enabled us to identify potential
limitations in how cybervictimization is operationalized.
It also provides insight into which online experiences
adolescents themselves view as most impactful, provid-
ing a lived-experience perspective on the digital anteced-
ents of negative emotional reactions.

Method

Participants

The current study is part of a larger longitudinal research
project with data collections in 2007 and 2008 (period
I: N=911-987, response rate=90.0-93.0%, M,
13.7-14.8 years, 50.3-51.1% girls), and 2023 and 2024
(period 2: N=768-806, response rate =75.2-79.2%, Mg,
= 13.9-14.9, 48.1-48.8% girls). A detailed overview of
the samples is provided in Table 1. Eligible participants
at baseline (2007, 2023) included students in Grade 7 and
Grade 8 in all public and private schools within a south-
ern Swedish municipality, and one year later at follow-up
(2008, 2024), included all Grade 8 and Grade 9 students
in the same municipality.

The municipality wherein the data was collected
had about 47 000 inhabitants in 2023, and its popula-
tion increase since 2007 (14.8%) was comparable to
the increase in the overall Swedish population (15.1%).
Additionally, official data from Statistics Sweden suggest
that, relative to Sweden as a whole, the municipality was
slightly more rural (80.2% vs. 84.4% living in urban areas
in 2007, and 85.5% vs. 87.6% in 2023), had a lower mean
income level per year (207 100 SEK vs. 224 400 SEK in
2007, and 327 000 SEK vs. 348 600 SEK in 2023), and had
a lower level of education (15.7% vs. 22.2% had a univer-
sity education in 2007, and 22.3% vs. 28.9% in 2023).

Measures

Positive and negative interpersonal behaviours inventory-
short form (PANIBI-SF)

The PANIBI, developed by Lundh et al. [21], origi-
nally consisted of 40 items designed to measure aggres-
sion, victimization, and prosocial behaviour. Its design
incorporates two key principles to ensure balanced and
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comprehensive assessment. First, participants were asked
about aggressive behaviours they experience from oth-
ers (i.e., being a victim) before being asked about their
own aggressive behaviours towards others (i.e., being
aggressive). This sequencing was designed to reduce the
likelihood of defensiveness when participants answered
questions about their own aggression. Second, the items
measuring aggressive behaviours are complemented
by items measuring prosocial behaviours, reducing the
emphasis on aggression. To reflect these principles, the
PANIBI was symmetrically structured along two dimen-
sions: valence (positive vs. negative) and direction of
behaviour (self-to-others vs. others-to-self).

This 40-item version of the PANIBI was administered
in 2007-2008. Prior to data collection in 2023-2024,
the PANIBI was revised and shortened. Therefore,
the current study only includes analyses based on the
16 core items that were identical across both periods.
These core items were selected based on their endorse-
ment rates, factor loadings, face validity, and construct
coverage. In 2023-2024, we also included 8 items from
the European Bullying Intervention Project Question-
naire [52] were included to assess cyberaggression and
cybervictimization.

The final version was labelled PANIBI-SE. To summa-
rize, the PANIBI-SF measures the following constructs
using a scale ranging from 1 (never) to 5 (very often): (1)
(cyber)victimization, which refers to being the target of
aggressive behaviour, either in-person or online (e.g.,
‘How often does it happen that someone hits or kicks
you? or ‘How often does it happen that someone posts
embarrassing videos or pictures of you on the internet?’);
(2) being treated well by others, which captures experi-
ences of positive, prosocial actions from others (e.g.,
‘How often does it happen that someone gives you a
hug?); (3) (cyber)aggression, which refers to perpetrat-
ing aggressive behaviour, either in-person or online (e.g.,
‘How often does it happen that you hit or kick someone?
or ‘How often does it happen that you post embarrassing
videos or pictures of someone on the internet?’); and (4)
treating others well, which reflects engaging in positive,
prosocial actions towards others (e.g., ‘How often does it
happen that you give someone a hug?’) (see Supplemen-
tary Appendix Tables A1 and A2).

As shown in Table 1, the internal consistency of the
PANIBI-SF ranged from a=0.63-0.68 for prosocial
behaviours, a=0.78-0.87 for victimization/aggression,
and a=0.76-86 for cybervictimization/cyberaggression.
The lower Cronbach’s a values for the subscales mea-
suring prosocial behaviour was considered acceptable
because they include fewer items. Additionally, analyses
in Table A3 in the Supplementary Appendix supported
a good factor structure (CFI=0.952; RMSEA<0.073;
SRMR<0.036; c.f [53]), and at least metric invariance
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Table 1 Sample demographics and measurement internal consistency at different data collections
Period 1: 2007 — 2008 Period 2: 2023 -2024
2007 2008 2023 2024
n participating schools 5 6 7 8
N participants 991 987 806 768
Response rate— % 93.0% 90.0% 79.2% 75.2%
Age— M (SD) 13.71(0.68) 14.76 (0.69) 13.89 (0.75) 14.89(0.73)
Grade-n (%)
Grade 7 507 - 409 -
(51.16%) (50.75%)
Grade 8 484 513 397 379
(48.84%) (51.97%) (49.25%) (49.35%)
Grade 9 - 474 - 389
(48.03%) (50.65%)
Gender-n (%)
Girls 496 501 388 374
(50.30%) (51.10%) (48.14%) (48.77%)
Boys 491 480 404 381
(49.70%) (48.90%) (50.12%) (49.67%)
Other/Do not want to disclose® - - 14 12
(1.74%) (1.56%)
Background-n (%)
Sweden 836 833 584 580
(84.62%) (84.96%) (72.46%) (75.52%)
Foreign® 152 147 222 188
(15.38%) (15.04%) (27.54%) (24.48%)
PANIBI-SF- Cronbach’s a
Treating others well 0.66 0.64 0.63 0.68
Aggression 0.78 0.84 0.84 0.87
Cyberaggression - - 0.79 0.86
Being treated well by others 0.66 0.64 0.63 0.66
Victimization 0.84 0.85 0.87 0.86
Cybervictimization - - 0.61 0.82
SDQ-s- Cronbach’s a
Externalizing problems 0.58 0.61 0.62 0.56
Internalizing problems 0.68 0.69 0.77 0.77

The additional schools started operations for students in Grades 7 — 9 between data collections. Discrepancies in gender between the firstand second data collection
was resolved by aligning the first observation with the last. Externalizing problems were operationalized as conduct problems, and internalizing problems as
emotional symptoms. PANIBI-SF=Positive and Negative Interpersonal Behaviours Inventory-Short Form; SDQ-s=Strength and Difficulties Questionnaire, self-

report version

2 Not an available response option in 2007 —2008. ® Defined as the participant either (i) being born abroad with at least one parent born abroad as well, (i) or being

born in Sweden with both parents being born abroad

between 2007 and 2008 and 2023-2024 (|A|CFI<0.01
7;|A|RMSEA £0.009;|A|SRMR<0.019; c.f [54]) for the
PANIBI-SE.

Strength and difficulties questionnaire- self-report
version (SDQ-s)

The SDQ-s was developed by Goodman [55]. The sub-
scale conduct problems (5 items) was used to operation-
alize externalizing problems, while emotional problems
(5 items) was used to operationalize internalizing prob-
lems [c.f.,, 13]. Participants rank each item with a 3-point
Likert scale (0=not true, 1=somewhat true, 2= certainly
true), which is summed for each subscale. Cronbach’s «
values were a =0.58-0.69 in 2007-2008, and a =0.56-0.77

in 2023-2024 (cf., Table 1). The relatively low a values
(¢<0.62) for the conduct problems subscale are a recur-
rent issue in the literature, but it has not been shown to
negatively impact scale validity [56]. Furthermore, as
shown in Table A4 in the Supplementary appendix, at
least metric invariance was supported between 2007 and
2008 and 2023-2024 (|A|CF1<0.016;|A|RMSEA <0.003;
|A|SRMR <0.004; c.f [54]) for externalizing/internalizing
problems.

Negative online experiences

To further investigate negative online experiences among
adolescents, respondents in 2024 were asked: ‘Have you
ever felt bad because of social media? and ‘Have you
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ever felt bad because of gaming? (response options: yes,
sometimes, or no). Participants who answered yes or
sometimes were then asked to elaborate upon their expe-
riences in text.

Procedure

In Sweden, attending preschool and Grades 1-9 in either
a public or private school is mandatory, where Grades
7-9 roughly correspond to ages 13—-16 (the target age
range of this study). Data collection in 2007-2008 and
2023-2024 was initiated by contacting the principals of
the public and private schools within the municipality,
who agreed to their school’s participation. Information
about the study was then sent out to the parents/legal
guardians, who had to contact the teachers or research-
ers if they did not consent to their child’s participation.
The appropriate legal body had reviewed and approved
of this passive parental consent procedure beforehand,
and it was considered appropriate given the minor risks
associated with participation [57] as well as necessary for
ensuring sample representativeness [58]. Students them-
selves had to actively consent to participation, and could
withdraw by telling the teachers/researchers, terminating
the survey, or handing in a blank survey.

The questionnaire was administered by research assis-
tants from Lund University in a classroom setting dur-
ing regular school hours, with a teacher present. The
research assistants verbally provided information about
the project, the students’ right to withdraw, and confi-
dentiality. The questionnaire contained additional mea-
surements not included for analysis in the present study.
In 2007-2008, the questionnaire consisted of 11 pages
and was administered on paper. In 2023-2024, the ques-
tionnaire consisted of 10 pages and was administered
digitally. Students’ responses were pseudonymized such
that their answers at baseline and follow-up could be
connected using a unique identifying code. During ques-
tionnaire administration, research assistants remained
attentive to signs of distress among the students and were
prepared to direct the students to the appropriate sup-
port resources if necessary.

Data analysis

Mixed linear modelling

Research question 1 (analysing mean differences in the
PANIBI-SF and SDQ-s across 15 years) and research
question 2 (assessing one-year associations between
interpersonal interactions and mental health) were
addressed using restricted-maximum likelihood mixed
linear modelling (MLM) as provided by [lme4 (ver-
sion 1.1-35.3; [59]) and afex (version 1.3-1; [60]) for
R (version 4.4.0). Prior to the analysis, missingness in
occasional items was imputed with expectation—maxi-
mization before calculating the scale scores. Attrition at
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assessment (e.g., only answering at baseline or follow-up)
was accounted for in the mixed modelling by including
all participants in the analysis regardless of response sta-
tus at baseline/follow-up (participant ID was set as the
random intercept). Robust estimates that balance for
residual non-normality were included to ascertain the
reliability of the fixed effects [61]. When considerable
differences between the robust and non-robust estimate
were found, both were considered in interpreting the
effect size.

For the models examining 15-year mean differences,
period of data collection (0=2007-2008, 1=2023-2024)
and participant gender (0=girls, 1=boys; other/undis-
closed was set as case-wise missing due to small sub-
sample sizes), and the interaction between the two were
added as fixed effects. In case of significant interaction
effects, the degree of estimated marginal change among
girls and boys was post-hoc tested with Bonferroni cor-
rections (using emmeans, version 1.10.6 [62]). Time of
assessment (0 = baseline, i.e., 2007 or 2023, 1 =follow-up,
i.e., 2008 or 2024) was included as a covariate to control
for eventual regression towards the mean.

For the models testing one-year associations (i.e., bidi-
rectionality and the relative contribution of cybervictim-
ization/cyberaggression), all outcomes were entered as
time-variant, such that the model predicted changes
in the outcome as related to the fixed effects (entered
as time-invariant). All one-year mixed linear models
included participant gender and, when relevant, period
of data collection as covariates to hold eventual outcome
differences constant. The marginal R? (as provided by
MuMIn, version 1.47.5; [63]) was computed to examine
the relative contribution of the fixed effects. Bidirec-
tionality was evaluated using two separate models: one
included interpersonal behaviours at baseline as predic-
tors of change in mental health, and the other included
mental health at baseline as the predictor of change
in interpersonal behaviours. We tested for the relative
importance of cybervictimization and cyberaggression
in 2023-2024 (as online interactions were not assessed
in 2007-2008) by hierarchical MLM and compared the
models using the likelihood ratio tests.

Due to the increase in students reporting a foreign
background from 2007 to 2008 to 2023—2024, we also ran
all MLMs as described above with foreign background as
a covariate (Supplementary Appendix Table A5-A7). As
controlling for foreign background did not appreciably
change any model estimates (|A|R2margmal:0.00-0.01) or
beta coefficients (|A|S=0.00-0.04), we report the unad-
justed coefficients in the main body of the manuscript.

Content analysis
To analyse the open-ended answers provided by 2024
respondents on ‘feeling bad’ subsequent of spending time
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online, a conventional content analysis per the recom-
mendations of Hsieh and Shannon [64] was used. Among
the adolescents who in 2024 affirmed feeling bad after
spending time on social media (e = 130; Myometimes =
245) or gaming (e, = 63; Mygmerimes = 152), 127 partici-
pants (16.5% of all 2024 responders; 34.4% of those who
were presented with the social media and/or gaming
question) described their experiences in text (mean num-
ber of words=13.4, range 1-135 words). The analysis
was initiated by author MN by reading the quotes sev-
eral times and writing down her initial impressions while
highlighting segments that captured key concepts related
to the research questions (e.g., mentions of interpersonal
interactions). These segments were sorted into themati-
cally coherent clusters, among which contents and coher-
ence was subsequently discussed among the authors. The
final (sub-)categories were not mutually exclusive, mean-
ing that participant responses covering many topics have
been coded within each.

Results

15-year changes in interpersonal interactions and mental
health problems

Table 2 provides a summary of the interaction effects
(p<.018) between period of assessment (i.e., 2007-2008
or 2023-2024) and self-identified gender (girl or boy)
across all outcomes, namely prosocial behaviours (being
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treated well by others and treating others well), victim-
ization, aggression, and externalizing/internalizing prob-
lems. These findings are visualized in Fig. 1. Overall, both
girls and boys reported a decrease in prosocial behav-
iours between the two periods (ABy=—0.43, Pponferroni
< 0.001; AByoys==0.28, Phonferroni < 0.001; Fig. la-b),
although girls continued to score higher on these mea-
sures than did boys. The observed increases in victim-
ization and aggression were significant among girls but
not among boys (AB,;=0.11-0.21, Pyonferroni < 0.001;
ABroys=0.03-0.06, Phongerroni = 0.0939; Fig. 1c—d). Exter-
nalizing problems only increased significantly among
girls (A/jgirlszo'16’ Phbonferroni < 0001’ Aﬁboys:0‘04’
Poonferroni = 0.307; Fig. le), while internalizing prob-
lems increased significantly among both girls and boys

(Aﬁgirls =031, Phonferroni < 0.001; A/))boys =0.09, Phonferroni =
0.001; Fig. 1f).

Bidirectional associations between interpersonal
interactions and mental health

As shown in Table 3, the results largely support sig-
nificant bidirectional associations between interper-
sonal interactions and mental health problems, with
some exceptions. Specifically, victimization and being
treated well by others at baseline were significant predic-
tors of externalizing problems (B timization=0-10—0.18,
Bireated well=—0.09—-0.17) and internalizing problems

Table 2 Mixed linear modelling examining differences between 2007 —2008 and 2023 — 2024 in interpersonal interactions and mental

health problems

Prosocial interactions with others

Being treated well by others

Treating others well

Predictor B (SE) Brobust P B(SE) Brobust P
Intercept 0.58 (0.04) 0.62 <0.001 0.64 (0.04) 0.66 <0.001
Assessment (0= baseline, 1= follow-up) 0.04 (0.02) 0.03 0.037 0.03 (0.02) 0.03 0.156
Period (0=2007-2008, 1 =2023 - 2024) —0.85(0.05) -0.87 <0.001 —0.68(0.05) -0.68 <0.001
Gender (0=Girls, 1 =Boys) —-0.58 (0.05) -0.59 <0.001 —0.83 (0.05) -085 <0.001
PeriodxGender 0.29 (0.07) 0.28 <0.001 0.31(0.07) 0.31 <0.001

Negative interactions with others

Victimization Aggression

B (SE) Brobust p B (SE) Brobust p
Intercept —-0.11 (0.04) —0.21 0.004 —0.18 (0.04) -023 <0.001
Assessment (0= baseline, 1= follow-up) -0.01(0.02) -0.01 0.544 0.04 (0.03) 0.02 0.088
Period (0=2007—-2008, 1 =2023 —2024) 0.43 (0.06) 0.40 <0.001 0.24 (0.05) 0.16 <0.001
Gender (0=Girls, 1 =Boys) 0.02 (0.05) 0.03 0.657 0.20 (0.05) 0.13 <0.001
PeriodxGender —0.31(0.08) -032 <0.001 —0.18 (0.08) -0.14 0.018

Mental health problems
Externalizing problems

B (SE) Brobust
Intercept —0.20(0.04) -0.27
Assessment (0= baseline, 1= follow-up) 0.01(0.02) 0.01
Period (0=2007 - 2008, 1 =2023 —2024) 0.33 (0.06) 0.33
Gender (0=Girls, 1 =Boys) 0.22 (0.05) 0.16
PeriodxGender —0.25(0.08) -0.20

Internalizing problems

p B (SE) Brobust p
<0.001 0.14 (0.04) 0.09 <0.001
0.603 0.02 (0.02) 0.02 0392
<0.001 061 (0.05) 068 <0.001
<0001 ~0.63(0.05) -062 <0001
0.001 —043(0.07) ~051 <0.001

Follow-ups were conducted 1 year after baseline (i.e., in 2008 or 2024)
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Fig. 1 Significant interactions between genders (girls and boys) and period of assessment (2007 — 2008 or 2023 —2024) in standardized variables related
to interpersonal behaviors and externalizing/internalizing problems. Estimates are covaried for whether data was collected at baseline (2007, 2023) or
follow-up (2008, 2024)
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Table 3 Mixed modelling examining 1-year bidirectional associations between interpersonal interactions to mental health problems.

Fixed effect Externalizing problems- Internalizing problems-

Rzmarginal =0.21 Rzmarginal =0.34

B (SE) Brobust p B (SE) Brobust p
Intercept —0.05(0.03) -0.11 0.112 0.33(0.03) 0.30 <0.001
Gender (0=Girls, 1 =Boys) 0.07 (0.04) 0.03 0.090 —0.82 (0.04) -0383 <0.001
Period (0=2007 - 2008, 0.05 (0.04) 0.07 0.234 0.19 (0.04) 0.19 <0.001
1=2023-2024)
Being treated well by others —0.09 (0.03) -0.10 0.005 —0.20 (0.03) -0.19 <0.001
Treating others well 0.02 (0.03) 0.04 0.502 0.07 (0.03) 0.07 0.011
Victimization 0.17 (0.02) 0.16 <0.001 0.31(0.02) 0.33 <0.001
Aggression 0.34(0.02) 0.34 <0.001 0.01(0.02) 0.01 0.528

Being treated well by others— Treating others well-

Rzmargma\ =022 Rzmargmal =0.20

B (SB) Brobust p B (SE) ﬁrobusf p
Intercept 0.56 (0.03) 0.60 <0.001 0.58 (0.03) 0.61 <0.001
Gender (0=Girls, 1 =Boys) —0.60 (0.04) -0.62 <0.001 —0.73(0.04) -0.77 <0.001
Period (0=2007—2008, 1 =2023 —2024) —-0.62(0.04) -0.63 <0.001 —-0.51(0.04) -0.51 <0.001
Externalizing problems —0.20(0.02) -022 <0.001 —0.07 (0.02) -0.08 0.004
Internalizing problems —0.06 (0.02) —-0.06 0.002 —0.05 (0.02) —-0.04 0.016

Victimization— Aggression—

Rzmargma\ =0.21 Rzmargmal =018
Intercept —-0.07(0.03) -0.13 0.020 —-0.07 (0.03) -0.13 0.022
Gender (0=Girls, 1 =Boys) 0.10 (0.04) 0.10 0.017 0.11 (0.04) 0.09 0.006
Period (0=2007—-2008, 1=2023—2024) 0.10(0.04) 0.07 0013 0.03 (0.04) -0.02 0426
Externalizing problems 0.30(0.02) 031 <0.001 0.05 (0.02) 0.07 0.017
Internalizing problems 0.27 (0.02) 0.26 <0.001 0.40 (0.02) 036 <0.001

(/))victimization =0.24-0.31, ﬁtreated well = '0'20_'0'21)' At fol-
low-up, both these interpersonal interactions were pre-
dicted by internalizing (|5| = 0.20-30) and externalizing
problems (ﬁvictimization = 0'27; ﬁtreated well = '0‘06)‘ Further-
more, treating others well at baseline predicted follow-up
internalizing problems (8=0.07-0.10), while at follow-
up, treating others well was predicted by baseline exter-
nalizing/internalizing problems (8= -0.05—-0.07). Finally,
aggression showed more specific patterns. Baseline
aggression predicted externalizing problems at follow-up
(5=0.32-0.34). In turn, aggression at follow-up was pre-
dicted by both baseline internalizing problems (5 =0.40)
and, to a lesser extent, externalizing problems (3 =0.05).

Predictive value of cybervictimization/cyberaggression for
mental health problems in the 2023-2024 cohort

Regarding the relative importance of cybervictimiza-
tion in 2023 for outcomes in 2024, Table 4 indicates that
online interactions contributed with a small, albeit sig-
nificant, amount to explaining the variance in external-
izing and internalizing problems (|A|R2margina150~01)-
Cybervictimization and cyberaggression at base-
line predicted internalizing problems at follow-up
(ﬁcybervictimization =0.11; ﬁcyberaggression =-0.09), while base-
line internalizing problems predicted both online inter-
actions at follow-up (8=0.28-0.31; B, pus=0.13-0.18).
However, only baseline cybervictimization had a stable,

statistically significant association with externalizing
problems at follow-up (5=0.13) and vice versa (5=0.16;
Brobust=0.00 for cyberaggression).

Exploring adolescents’ own narratives of negative online
experiences

The categories and subcategories derived from the con-
tent analysis are illustrated in Fig. 2. These findings reveal
five overarching categories, further divided into six sub-
categories, which encompass the various reasons adoles-
cents reported ‘feeling bad’ after being online.

‘Feeling bad’ after online interactions was catego-
rized as experienced harassment (n=13, 11.02%) and
being excluded from social contexts (n=3, 2.54%). The
remaining categories were not explicitly linked to online
interactions and included thoughts related to perceived
standards and expectations (n=73, 61.86%), online
activities consume a lot of time (n=34, 28.81%), or hav-
ing encountered burdensome/upsetting content (n=13,
11.02%). Most (92.3%) participants whose answer was
categorized as having experienced harassment scored
above the 50th percentile in cybervictimization, whereas
the other categories were more equally spread across per-
centiles (Supplementary Appendix: Table A8). Fisher’s
exact test for count data supported that the number of
participants scoring in the 25-50th percentile vs. >51st
percentile in experienced harassment was marginally
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Table 4 Mixed modelling examining 1-year bidirectional associations between interpersonal interactions including cyberaggression/

cybervictimization to mental health problems.

Fixed effect Externalizing problems Internalizing problems
B (SE) Brobust p B (SE) Brobust p
Step 1 R arginal =023 R marginal = 040
Intercept 0.01(0.04) —-0.03 0.792 047 (0.04) 046 <0.001
Gender (0=Girls, 1 =Boys) 0.00 (0.06) -0.02 0.986 —-0.92(0.05) -0.95 <0.001
Being treated well by others —0.18 (0.04) -0.19 <0.001 —0.21 (0.04) -0.21 <0.001
Treating others well 0.06 (0.04) 0.07 0.180 0.10 (0.04) 0.10 0.008
Victimization 0.18 (0.03) 017 <0.001 0.31(0.03) 0.33 <0.001
Aggression 0.35(0.03) 035 <0.001 0.01(0.03) 0.01 0.851
Step 2 R arginal = 024 R? arginal = 040
AStep 1—Step 2 ¥2(1)=14.79, p <.001 ¥2(1)=1.71, p=.005
Intercept 0.03 (0.04) —-0.01 0487 046 (0.04) 046 <0.001
Gender (0=Girls, 1 =Boys) —0.03 (0.06) -0.05 0572 —-0.92(0.05) -0.94 <0.001
Being treated well by others —0.17 (0.04) -0.18 <0.001 —0.21(0.04) -0.21 <0.001
Treating others well 0.05 (0.04) 0.06 0.237 0.10 (0.04) 0.10 0.010
Victimization 0.10 (0.04) 0.10 0.022 0.24 (0.04) 0.25 <0.001
Aggression 0.32(0.04) 0.31 <0.001 0.05 (0.04) 0.06 0.180
Cybervictimization 0.11 (0.04) 013 0.007 0.11 (0.04) 0.14 0.004
Cyberaggression 0.05 (0.04) 0.06 0.173 —0.09 (0.04) -0.11 0.009
Cybervictimization Cyberaggression
B (SB) Brobust p B (SE) Brobust p
R marginal =012 R margina =0.10
Intercept —0.07 (0.04) -0.25 0.088 —0.10(0.04) -0.31 0.011
Gender (0=Girls, 1 =Boys) 0.21 (0.06) 0.19 0.001 0.22 (0.06) 0.13 0.001
Externalizing problems 0.16 (0.03) 0.16 <0.001 —0.07 (0.03) 0.00 0.037
Internalizing problems 0.28 (0.03) 0.18 <0.001 0.31(0.03) 013 <0.001

different from being excluded from social contexts
(p=.071) and significantly different from the other cat-
egories (p <.016).

With regards to experienced harassment in terms
of being subjected to threats and encountering mean
people (n=9, 7.63% of all responders), the statements
included having been victimized and threatened, wit-
nessing someone else being victimized, or a perception
that people were generally mean and unfiltered online.
The other subcategory related to harassment was being
taken advantage of (n=4, 3.39%). Other aspects of nega-
tive online interactions included social exclusion (n=3,
2.54%). This related to situations of intentional exclusion
within the online space (e.g., exclusion from a group chat
or gaming community) and situations with more ambigu-
ous intent, such as encountering pictures of social gath-
erings where the participant was not invited.

Besides the categories that were more related to inter-
actions with others, managing a perceived failure to live
up to standards and expectations (n=73, 61.86%) were
present in the data. ‘Feeling bad’ seemed to, in these
instances, relate to feelings of disappointment, frustra-
tion, worthlessness, and self-doubt. Additionally, guilt
was mentioned in relation to obligations and other activi-
ties that time could have been spent on instead (n=31,
26.27%), which highlighted how ‘bad feelings’ did not

arise from hours spent online in itself, but by evaluating
the perceived worthwhileness of alternative activities.
Nevertheless, actual time spent was perceived to cause
physical discomfort in some adolescents (n=3, 2.54%).
Time spent online also increased the likelihood of having
encountered burdensome/upsetting content in the con-
text of engaging with others’ lived experiences and news
(n=13, 11.02%).

Discussion

The aim of this study was to better understand how
interpersonal behaviours (both in person and online)
and adolescent mental health change over time and how
they are associated with each other. For this purpose, we
first examined 15-year trends in interpersonal behav-
iours (i.e. aggression, victimization and prosocial behav-
iours) and externalizing/internalizing problems among
Swedish adolescents from 2007 to 2008 to 2023-2024.
Second, we explored one-year bidirectional associations
between these interpersonal interactions and mental
health outcomes, focusing on how both positive (pro-
social) and negative (aggressive/victimizing) behaviours
mutually relate to mental health over time. Third, we
assessed the unique contributions of cybervictimization
and cyberaggression to externalizing/internalizing prob-
lems in the 2023-2024 cohort. Finally, we contextualized
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Being subjected to threats and encountering mean people -n =9, 7.63%

Participants reporting encountering people who are mean and who threaten them in different ways.

“One time there was a boy who was bullied in one of my games, and before | had a chance to ask if he was alright, he logged off” (boy,

aged 14)

"I have been death-threatened and bullied and people have written mean things about me” (girl, aged 13)

Experienced harassment - n = 13, 11.02%

Being taken advantage of - n =4, 3.39%

Participants perceive that others take advantage of them in different ways, such as sexual harassment and publicly sharing pictures

that were meant to stay private.

"I have met many bad people on the internet who have used me and destroyed me” (girl, aged 14)

Being

from social

-n=3,2.54%

Participants report feeling sad when they see online that their friends did not invite them.

"If you maybe can see that all your friends are hanging out with someone, but they didn't ask you to join" {girl, aged 14)

Not having performed as well as one would have liked - n = 29, 24.58%

Participants reported getting upset when not performing as well as they would have wanted to when gaming.

Thoughts related to perceived standards
and expectations - n = 73, 61.86%

"You get sad if you lose the game over and over again® (boy, aged 14)

"I get angry and break things" (boy, aged 15)
"When you get angry for losing™ (boy, aged 15)

Compared oneself with ideals - n = 44, 37.29%

Participants reported feeling pressured to live up to the standards presented online, regarding appearance, relationships, money and

status.

“Since the standards are so high, | feel ugly and worthless sometimes when | look in the mirror after being on social media like TikTok.

Sometimes | try to change things about myself to fitin" (boy, aged 14)

"That people who posts videos or photos are so much prettier than me, and | could never become so pretty” (girl, aged 15)

*It makes me feel bad about how | look" (girl, aged 14)

Diverted from and other

-n=31,26.27%

Participants perceive that time spent online could be spent on other things, such as hanging out with friends and family, hobbies, or

school work.

"I think | could use the time to do something more important, for example school work or play the guitar” (boy, aged 14)

"Sometimes you feel like you have been online too long and would have liked to spend more time with friends and family (girl, aged

Online activities consumed a lot of time -
n=34,28.81%

14)

"I spend more time on it than | do with family and friends" (boy, aged 15)

Caused physical discomfort -n = 3, 2.54%

Participants perceive their online activities to have a negative impact on their body and health.

‘Sometimes | get headaches and pain in my body, and sometimes | feel guilty because | didn't do anything more active” (boy, aged

E ed

14)

ting -n=13,11.02%

Participants perceive that consuming negative content online can make them feel upset.

“Sometimes people post bad/sad things that | sometimes can relate to, and then | feel worse because | started thinking about it” (girl, aged 15)
"When it is about things that are happening in the world, like war" (girl, aged 15)

Fig. 2 Visualization of the conventional content analysis, showing the categories and subcategories

the quantitative findings through a qualitative analysis
of open-ended responses from a subsample of adoles-
cents who described online experiences that made them
feel bad. By combining longitudinal data with adoles-
cents’ own perspectives, this study offers a more nuanced
understanding of the relational and emotional dimen-
sions of adolescent mental health in the digital age.

Our findings indicate that between 2007 and 2024,
prosocial behaviours moderately declined among girls
and boys, while internalizing problems increased moder-
ately among girls and weakly among boys. Furthermore,
victimization, aggression, and externalizing problems
increased weakly-moderately only among girls. These
findings are consistent with our hypotheses and align
with research conducted prior to 2020 [2, 4, 6, 7, 9, 18,
20, 22, 23]. Among these, those who assessed differ-
ences between girls and boys found- like this study— that
girls tend to score higher in internalizing problems and

interpersonal difficulties at baseline as well as follow-
up [1, 12, 13], and that increases were particularly pro-
nounced among girls and weak/non-significant for boys
[2, 4, 6]. This consistent pattern suggests that adoles-
cents, particularly girls, have faced growing relational
challenges and mental health issues over the past 15
years. We also found weak-moderate bidirectional asso-
ciations between interpersonal interactions and mental
health problems in predicting one-year changes. These
associations were for victimization and being treated well
by others, which had consistent moderate associations
to internalizing problems, and weak-moderate associa-
tions to externalizing problems. This suggests that both
negative and positive interpersonal experiences are recip-
rocally linked with adolescents’ mental health, imply-
ing ongoing cycles where social difficulties and mental
health problems may reinforce each other over time— or,
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conversely, where positive interactions may support
improved mental well-being.

The presence of bidirectional effects for these variables,
along with similar patterns for other interpersonal behav-
iours, indicates that neither interpersonal difficulties nor
mental health problems can be considered the sole cause
of each other. Instead, our findings support the notion of
a dynamic, reciprocal relationship between adolescents’
social environments and mental health. These patterns
may reflect exo- and macro-level changes not captured in
the present study (c.f [14]), such as the rapid rise in social
media use (e.g [65]),growing academic and societal pres-
sures (e.g [66]), and heightened awareness and openness
around mental health (e.g [67]). Such factors could shape
both how adolescents interact with others and how they
experience and report psychological distress, underscor-
ing the need for continued, context-sensitive research in
this area.

In addition to in-person interactions, we investigated
the role of cybervictimization in explaining changes in
externalizing and internalizing problems over one year.
Consistent with our hypotheses, we found that the addi-
tional variance explained by cybervictimization was
relatively small compared to that of in-person behav-
iours. Similarly, when mental health was used to predict
changes in online interactions, any significant effects
were weaker than for in-person behaviours. Thus, while
cybervictimization may be especially detrimental for
adolescents already experiencing victimization in person
[41, 44—46], it is not sufficient to account for the overall
decline in adolescent mental health, nor is deteriorating
adolescent mental health sufficient to explain how ado-
lescents act online. The study’s findings support that the
primary concern lies in the overall increase in aggression
and victimization, including those online. The online
context may thus be best understood as an extension of
adolescents’ existing areas of interaction rather than a
separate relational environment warranting particular
concern. Moreover, although we did not assess proso-
cial behaviours within online contexts, the simultaneous
decline in prosocial behaviour scores implies that ado-
lescents may be experiencing less of the protective buffer
these positive interactions can provide for mental health.

While cybervictimization did not emerge as a particu-
larly salient factor in explaining internalizing and exter-
nalizing problems in the current study, an expanding
body of literature indicates that the online context can
contribute to mental health challenges in contemporary
youth [8, 37, 38, 40, 42]. Although our content analy-
sis was based on only 16.5% of the 2024 respondents,
it nevertheless highlights additional phenomena that
have become more prevalent in adolescent life since the
late 2000s. These categories align with those identified
by Maheux et al. [68] suggesting that increased online
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engagement leads adolescents to more frequently com-
pare themselves with others and societal norms or ide-
als, encounter distressing content, and struggle with the
demands of constant connectivity. In line with these find-
ings, we argue that future research on adolescent online
experiences should adopt a more holistic perspective—
one that goes beyond interpersonal dynamics such as
cybervictimization or cyberaggression. Such a perspec-
tive might include adolescents’ engagement with online
discourses around norms, ideals, and performance; the
extent to which adolescents perceive their time spent
online as problematic; and the nature of the content
they engage with. Importantly, this approach should also
acknowledge that online activity can benefit adolescent
mental health by fostering social connectedness, provid-
ing entertainment, and facilitating the formation of new
friendships [40]. In light of these insights, further refine-
ment of the PANIBI-SF and similar instruments would
benefit from incorporating a broader conceptualization
of online interactions. For example, the negative dimen-
sion of online experiences could be disaggregated into
personally experienced, observed, and anticipated cyber-
victimization. Additionally, future measurement tools
should consider contextual factors such as the source of
the experience (e.g., friend or stranger), intentionality,
severity (e.g., insults or sexual harassment), and public
exposure (e.g., private chat or public post), all of which
may shape the perceived salience and psychological
impact of online interactions.

Strengths and limitations

A key strength of this study is its longitudinal design,
which utilizes data from school cohorts within the same
municipality across two time periods (2007-2008 and
2023-2024). This design enables direct comparisons of
adolescent interpersonal behaviours and mental health
over a 15-year span. Additionally, the integration of
quantitative and qualitative data provides a richer, more
nuanced perspective.

Nonetheless, several limitations should be noted. First,
the response rate in 2023-2024 was lower than that in
2007-2008, which increases the risk of non-random attri-
tion (e.g., students with long-term absenteeism might be
underrepresented). Although attrition in school cohort
studies tends to have a limited impact on generalizability
[69], targeted recruitment strategies and more in-depth
data collection methods (e.g., interviews, focus groups)
would help capture the experiences of non-responders
and reduce potential bias. In addition, participants in
2007-2008 could only identify as either a girl or a boy,
preventing the study from addressing experiences among
trans and gender-diverse youth— an important gap given
their elevated risk for victimization and discrimination
[70].
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Some limitations regarding the measures used should
be noted. This study, like previous research [54, 56],
found that the SDQ-s subscales measuring externaliz-
ing/internalizing problems showed low internal consis-
tency. As we found evidence of at least metric invariance
between periods and other studies support the validity of
the SDQ-s in research and clinical settings [56], the low
Cronbach’s alpha values might be the result of adequate
construct coverage in combination with relatively few
items. Nevertheless, future studies about longitudinal
change might prefer another operationalization of men-
tal health problems. Furthermore, the PANIBI-SF— our
measure of interpersonal behaviours— was developed
specifically for this project. Its validity is supported
by good psychometric properties (see also [13]), met-
ric invariance across time, and the finding that 92.3% of
adolescents who reported negative online experiences
scored above the 50th percentile on the cybervictimiza-
tion subscale (compared with 54% for other categories;
see Supplementary Table A8). This suggests stable item
interpretation [54] and that any social desirability bias is
likely consistent across cohorts. Efforts to reduce such
bias included mixing positive (e.g., giving someone a hug)
and negative items (e.g., hitting someone) and presenting
victimization items prior to those regarding perpetration
(see also [21]). Still, as social desirability may particularly
affect responses related to aggression [71], further valida-
tion is recommended.

Furthermore, only 16.5% of the 2024 respondents
answered the open-ended questions, limiting the rep-
resentativeness and depth of the content analysis. Both
the content analysis and the PANIBI-SF focuses solely
on negative online experiences, overlooking the poten-
tial benefits of online experiences (e.g., interacting with
friends, accessing community support and resources,
finding information, and engaging in hobbies/entertain-
ment). This is important, as only about a third of adoles-
cents report reduced well-being from social media use
[72], while others may experience enhanced mood or
connection afterwards (8, 73].

Finally, while the current study provides insights into
relationships between interpersonal behaviours and men-
tal health issues, it does not address the reasons that ado-
lescents treat each other differently in 2023—-2024 than in
2007-2008. According to ecological systems theory [14],
these differences likely reflect changes in broader con-
texts, such as in the meso- (e.g., school-home dynam-
ics), exo- (e.g., academic pressure, parental stress), and
macro-levels (e.g., digitalization, shifting social norms).
For instance, increased online communication may
reduce face-to-face conflict resolution, and heightened
societal focus on achievement may intensify peer compe-
tition. To better understand these dynamics, qualitative
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research that considers structural and contextual influ-
ences is needed.

Conclusion

The results from this study offer several key insights
into how interpersonal behaviours— both in-person and
online— are linked to adolescent mental health over time.

First, across the 15-year period from 2007 to 2008 to
2023-2024, we observed a moderate decline in proso-
cial behaviours among girls and boys, plus a weak (boys)
and moderate (girls) increase in internalizing problems.
Additionally, we observed weak-moderate increases in
victimization, aggression, and externalizing problems
among girls. These results suggest growing relational
challenges and mental health concerns among adoles-
cents, particularly girls.

Second, bidirectional associations were found between
interpersonal behaviours and mental health. Victimiza-
tion consistently predicted higher levels of externalizing/
internalizing problems 1 year later, while being treated
well by others was linked to lower levels of mental health
problems, to a moderate effect in both cases. The recip-
rocal nature of these associations suggests that neither
interpersonal behaviours nor mental health problems
alone can be viewed as the root cause; instead, they likely
reinforce each other over time, potentially shaped by
broader societal or structural changes not addressed in
this study.

Third, cybervictimization and cyberaggression made
a minor contribution to predicting mental health prob-
lems, and vice versa, indicating that in-person behaviours
remain the primary drivers of adolescent psychological
distress, likely influencing online behaviour as well.

Finally, adolescents’ own narratives revealed that
harassment, social exclusion, perceived standards and
expectations, time-consuming online activities, and
exposure to upsetting content contributed to ‘feeling
bad’ after being online. These experiences reflect broader
digital phenomena such as heightened social comparison
and constant connectivity, which are increasingly shaping
adolescents’ emotional lives.

Together, these findings underscore the importance of
adopting a holistic perspective in future research— one
that captures both the risk and resources present in ado-
lescents’ in-person and online worlds. Understanding
how the negative and positive interpersonal dynamics
associate with mental health and well-being is critical for
informing prevention and intervention strategies aimed
at supporting today’s youth.
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