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Abstract

Background. Peer victimization predicts the development of mental health symptoms in the
transition to adolescence, but it is unclear whether and how parents and school environments
can buffer this link.

Methods. We analyzed two-year longitudinal data from the Adolescent Brain Cognitive
Development (ABCD) study, involving a diverse sample of 11844 children across the
United States (average at baseline=9.91 years; standard deviation =0.63; range =_8.92-
11.08; complete case sample = 8385). Longitudinal associations between peer victimization
and two-year changes in mental health symptoms of major depression disorder (MDD), sep-
aration anxiety (SA), prodromal psychosis (PP), and attention-deficit/hyperactivity disorder
(ADHD) were examined including a wide range of covariates. Mixed linear models were
used to test for the moderating effects of parental warmth and prosocial school environment.
Results. 20% of children experienced peer victimization. Higher exposure to peer victimiza-
tion was associated with increases in MDD, SA, and ADHD symptoms. Parental warmth was
associated with decreases in MDD symptoms but did not robustly buffer the link between peer
victimization and mental health symptoms. Prosocial school environment predicted decreases
in PP symptoms and buffered the link between peer victimization and MDD symptoms but
amplified the link between peer victimization and SA and ADHD symptoms.

Conclusions. Peer victimization is associated with increases in mental health symptoms dur-
ing the transition to adolescence. Parental warmth and prosocial school environments might
not be enough to counter the negative consequences of peer victimization on all mental health
outcomes.

Introduction

Distressing social interactions during childhood and adolescence are a public health problem
worldwide. Across the globe, about 16% of fourth graders report being frequently harassed at
their schools (Martin et al., 2016). Similarly, survey data from the United States (US) suggest
that around 20% of school-aged children experience different types of attacks from peers, with
physical assaults peaking before age 9, and relational aggression reaching the highest points
between ages 10 and 13 (Finkelhor, Turner, Shattuck, & Hamby, 2015; Pontes, Ayres,
Lewandowski, & Pontes, 2018).

Peer victimization can include more severe forms of harassment or discrimination involv-
ing peer power imbalances (Turner, Finkelhor, Shattuck, Hamby, & Mitchell, 2015) or inten-
tion to hurt others (Felix, Sharkey, Green, Furlong, & Tanigawa, 2011) as well as less severe
forms of harassment (Cornell & Limber, 2015). Recent conceptualizations (e.g. Schacter,
2021; see also Card & Hodges, 2008; and Casper, Meter, & Card, 2015) define peer victimiza-
tion as being the target of direct (e.g. hitting, teasing) as well as indirect (e.g. being ignored or
excluded) aggression from peers.

Peer victimization during childhood and adolescence is associated with an elevated risk of
mental (Arseneault, 2017) and physical (Schacter, 2021) health symptoms. In terms of mental
health, peer victimization has been linked with increases in depression (Arseneault et al., 2008;
Zwierzynska, Wolke, & Lereya, 2013), anxiety (Arseneault et al, 2008; Copeland, Wolke,
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Angold, & Costello, 2013), psychotic-like experiences (i.e. halluci-
nations or delusions) (Schreier et al., 2009), and externalizing
symptoms (van Geel, Vedder, & Tanilon, 2014).

A number of plausible pathways have been proposed to explain
the adverse mental health consequences of negative interpersonal
relationships via a reduction in (i) social support and sense of
belonging (Matthews et al., 2022); (ii) coping and emotion skills;
(iii) opportunities to build resilience and develop positive social
identities (van Geel, Goemans, Zwaanswijk, Gini, & Vedder,
2018) and (iv) opportunities for engagement with other develop-
mental goals [see Andersen, Rasmussen, Reavley, Boggild, &
Overgaard (2021) for a synthesis of theories explaining how social
relationships affect mental health: social support and buffering
theory (Cohen & Wills, 1985); need to belong theory (Leary &
Baumeister, 1995); relational regulation theory (Lakey &
Orehek, 2011); thriving through relationships theory (Feeney &
Collins, 2015); and the social cure approach (Jetten et al,
2017)]. At the biological level, plausible mechanisms include the
(v) dysregulation of the stress response system (Rudolph,
Skymba, Modi, Davis, & Sze, 2022; Zarate-Garza et al, 2017),
(vi) epigenetic modifications (Mulder et al., 2020), and (vii)
changes in brain structures involved in mood and emotional regu-
lation (Mulkey & du Plessis, 2019; Rudolph et al., 2021).

Existing studies have yielded important insights, but relatively
few are based on large samples and allow for tracking longitudinal
contributions of peer victimization to the development of differ-
ent mental health symptoms during the transition to adolescence,
as children enter the second decade of life (Sawyer, Azzopardi,
Wickremarathne, & Patton, 2018). This transition is a critical
developmental period during which some forms of peer victim-
ization experiences seem to peak (Casper et al., 2015), compared
to both younger and older age groups (Ladd, Ettekal, &
Kochenderfer-Ladd, 2017; Lebrun-Harris, Sherman, Limber,
Miller, & Edgerton, 2019). It is also a time of major reorganiza-
tion across neural, cognitive, emotional, and social systems
(Dahl, Allen, Wilbrecht, & Suleiman, 2018; Dow-Edwards et al.,
2019; Lightfoot, Cole, & Cole, 2018; Peper & Dahl, 2013) marked
by more independence from caregivers and increased salience of
peer relationships in the onset, development, and progression of
mental health symptoms (e.g. LoParo, Fonseca, Matos, &
Craighead, 2023; Rapee et al., 2019). In this context, larger and
more diverse samples allow researchers to explore the heterogen-
eity and specificity of the effects of negative social relationships on
different types of mental health symptoms.

Peer victimization has costs for individuals and societies alike
(Mukerjee, 2018), and interventions are relatively effective at
reducing its prevalence (Fraguas et al, 2021; Gaffney,
Farrington, & Ttofi, 2019). However, it is less clear which factors
buffer the negative effects on mental health once persistent
aggression between peers is already occurring (Lin, Schleider, &
Eaton, 2021; Vannucci, Fagle, Simpson, & Ohannessian, 2021).
Given that development does not occur in a vacuum and is influ-
enced by the contexts in which it occurs (Hong & Espelage, 2012;
Merrin, Espelage, & Hong, 2018), researchers have directed their
attention at social contexts with parental warmth and supportive
school climate as key buffer candidates against the negative men-
tal health consequences of peer victimization. Studies focused on
the moderating role of different sources of social support typically
draw from theories such as the stress-buffering (Cohen & Wills,
1985; Guo, Li, Wang, Ma, & Ma, 2020) and youth resilience
(Kochel, Bagwell, Ladd, & Rudolph, 2017; Masten, Lucke,
Nelson, & Stallworthy, 2021) models which posit that the
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perception of a strong support network can attenuate the adverse
psychological effects of negative life events, strengthen internal
resources to cope with adversity, give a sense of group belonging
and intimacy, support positive affect, feelings of self-worth, self-
efficacy, being valued, cared for and understood, and provide
resources to develop skills for conflict resolution and adaptive
problem-solving.

There is supporting evidence for the role of parental support
broadly as a protective factor (Noret, Hunter, & Rasmussen, 2020),
as parents can provide children with emotional and material
resources to cope with stress and potentially attenuate the harmful
effects of negative life experiences (Guo et al., 2020). Overall, the
empirical evidence to date has not shown a consistent buffering
effect in the face of peer victimization, with some studies showing
a protective role in contexts of high-quality parent-child relation-
ships (Rudolph, Monti, Modi, Sze, & Troop-Gordon, 2020) or fre-
quent family communication (Elgar et al., 2014), but not playing a
moderating role in other settings (Demidenko et al, 2021; Guo
et al, 2020; Hong & Min, 2018; Jiang et al, 2016; Noret et al,
2020; Papafratzeskakou, Kim, Longo, & Riser, 2011). The focus of
this study is on parental warmth as a key dimension of parents’ emo-
tional support, given a long line of evidence that has shown it can
buffer the link between adversity and physical health outcomes
(Chen, Miller, Kobor, & Cole, 2011; Miller et al., 2011).

Positive school environments have also been suggested as a
protective factor. Negative peer relationships are less likely in
such contexts in the first place (Guo et al, 2020; Rakesh,
Seguin, Zalesky, Cropley, & Whittle, 2021), and positive school
environments have also emerged as a buffer against negative men-
tal health consequences once peer victimization has occurred
(Wang, La Salle, Wu, Do, & Sullivan, 2018). Yet, some research
suggests that the negative effects of peer victimization on mental
health could be worse precisely in those schools making a higher
effort to reduce bullying, a phenomenon known as the safe
school paradox (Huitsing et al, 2019; Juvonen & Schacter,
2020), with potential explanations ranging from attacks being
more concentrated in a small number of students to increased
self-blame in targets of bullying to fewer opportunities for
targets to find friends facing similar adversities (Garandeau &
Salmivalli, 2019).

The present study

The present study analyzes two-year longitudinal data from the
Adolescent Brain Cognitive Development Study® (ABCD: abcd-
study.org) (Saragosa-Harris et al., 2022; Volkow et al., 2018) to
(1) examine associations between peer victimization and changes
in mental health symptoms (i.e. symptoms of major depression
disorder (MDD), separation anxiety (SA), prodromal psychosis
(PP), and attention-deficit/hyperactivity disorder (ADHD)) and
explore how the magnitude of these associations changes by the
recency and intensity of experiences of peer victimization, and
(2) test whether different systems of social support (i.e. parental
warmth, prosocial school environment) moderate these
associations.

First, building on prior studies showing a positive association
between peer victimization and multiple mental health symptoms
(Christina, Magson, Kakar, & Rapee, 2021; Cunningham, Hoy, &
Shannon, 2016; Liao, Chen, Zhang, & Peng, 2022; Reijntjes,
Kamphuis, Prinzie, & Telch, 2010; Ttofi, Farrington, & Losel,
2012), and theories describing how peer victimization could
lead to more mental health symptoms under a multi-finality
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framework (LoParo et al., 2023), we predicted that peer victimiza-
tion would be associated with increases in all four mental health
symptoms.

We focused on these four mental health symptoms in order to
maximize the range of distinguishable mental health symptoms
according to the Hierarchical Taxonomy Of Psychopathology
(HiTOP) at the spectra and subfactor levels (for more details
see Supplemental section 1). HiTOP is a dimensional model of
mental health problems designed to increase symptom specificity
and reduce boundary problems across the Diagnostic and
Statistical Manual of Mental Disorders (DSM) categories
(Conway et al., 2019; Kotov et al., 2017). Specifically, we centered
on MDD as a problem of distress at the subfactor level within
internalizing problems at the spectra level, on SA as a fear dis-
order at the subfactor level within the same spectra as MDD,
on PP as a thought disorder at the spectra level, and ADHD as
an antisocial behavior within externalizing problems at the spec-
tra level (Conway et al, 2019; Kotov et al., 2017; Michelini,
Palumbo, DeYoung, Latzman, & Kotov, 2021).

Moreover, drawing from recent evidence reporting the exist-
ence of two distinctive processes of peer victimization at schools,
with one being temporal lasting weeks to months, and another
more distressing and persistent lasting years (Thornberg, 2018;
Thornberg, Bjereld, & Caravita, 2023), and quantitative studies
suggesting stronger effects of peer victimization on mental health
when experiences are more recent (Evans-Lacko et al, 2017;
Singham et al,, 2017) or intense (Dantchev, Zammit, & Wolke,
2018; Gorman, Harmon, Mendolia, Staneva, & Walker, 2021),
we predicted that more recent or intense exposure to peer victim-
ization would be linked to the development of more mental health
symptoms over time.

Second, we tested whether parental warmth and a prosocial
school environment would moderate the associations between
peer victimization and changes in mental health symptoms over
time. Building on the stress-buffering (Cohen & Wills, 1985;
Guo et al, 2020) and youth resilience (Kochel et al, 2017;
Masten et al., 2021) models, we expected parental warmth and
prosocial school environments to buffer these longitudinal asso-
ciations. However, we note that findings in the peer victimization
literature regarding the moderating role of support from families
and schools have been inconclusive (e.g. Guo et al., 2020; Rudolph
et al,, 2020), and that heterogeneity across different mental health
symptoms has been previously reported (e.g. Davidson &
Demaray, 2007).

Existing studies drawing from the ABCD data have provided
important insights into how social contexts affect mental health
directly (Conley, Hernandez, Salvati, Gee, & Baskin-Sommers,
2022; Vargas & Mittal, 2021; Vargas, Damme, & Mittal, 2022)
and moderate mental health effects (Assari, Boyce, Bazargan, &
Caldwell, 2020; Conley et al., 2020; Lin et al., 2021; Rakesh
et al, 2021; Stinson et al., 2021) but no prior studies focused
on peer victimization as a predictor of changes in symptoms of
multiple mental health categories and the moderating roles of
family and school support.

Methods
Sample

The present study used data from the ABCD study, which was
designed to track the developmental trajectories of nine- to
ten-year-old children living in 21 cities across the US (Garavan
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et al.,, 2018; Karcher & Barch, 2020). Data collection began in
2016 and is intended to continue for ten years as children transi-
tion into their early adulthood. The analysis in this article is based
on the data from baseline and the first two annual follow-ups (i.e.
curated data 4.0). Children verbally consented to the study, their
parents gave written informed consent, and each of the 21 local
institutional review boards certified that the study complied
with the biomedical ethics requirements involved in research
with human subjects (Clark et al., 2018).

The ABCD study recruited a sample of 11844 children and
their primary caregivers in 21 cities in the US. The research
design involved different strategies for recruiting single births
and twins. The baseline sample comprises 9676 single births,
with 1809 corresponding to siblings of other participants, 2138
twins, and 30 triplets. The sampling and recruitment strategies
for single births usually involved recruiting 3rd and 4th-grade stu-
dents in randomly selected schools from catchment areas typically
within 50 mile-radius from any of the 21 research sites in the
study (Garavan et al, 2018; Karcher & Barch, 2020). For the
case of twins and triplets, the recruitment strategy relied on
four centers with more than 30 years of experience conducting
twin research (Iacono et al., 2018).

To increase participants retention over time and reduce poten-
tial threats to validity, generalizability, and selection bias, the
ABCD study team established a framework aiming to foster and
maintain strong relationships with youth and caregivers based
on positive interactions, building of rapport, frequent interaction
with families, keeping detailed locator information up to date, and
close monitoring of hard-to-reach populations (Ewing et al.,
2018). Despite these retention efforts, data were incomplete due
to attrition and non-response for some of the variables. Two alter-
native approaches were followed to assess how missing data could
affect the results. First, we conducted complete-case analyses (i.e.
including observations for which all measurements were
recorded) using different groups of covariates capturing a com-
mon group of potential confounders that vary on their non-
response rate (N=28385 to 9391). Second, we used a multiple
imputation strategy that combines results from ten ‘completed’
datasets (N =11844). Supplementary section 2 presents more
details on data missingness patterns. Overall, white children
from higher-income families who had caregivers with higher
levels of education were less likely to have incomplete data.

Measures

Mental health

Mental health symptoms were assessed at baseline and two years
later using the computerized adaptation of the Kiddie Schedule
for Affective Disorders and Schizophrenia for the Diagnostic and
Statistical Manual of Mental Disorders, Fifth Edition (KSADS-5)
(Kaufman, Townsend, & Kobak, 2017; Mennies, Birk, Norris, &
Olino, 2021) and the brief version of the Prodromal
Questionnaire (PQ-B) (Loewy, Pearson, Vinogradov, Bearden, &
Cannon, 2011). Specifically, symptoms of MDD (ten symptoms;
Cronbach’s alpha at baseline (o) = 0.77; and Cronbach’s alpha at
the two-year follow-up (@,)=0.78); SA (eight symptoms; o=
0.75; o, =0.74); and ADHD (18 symptoms; o = 0.95; a, =0.95)
were assessed using the computerized version of the KSADS-5
(Kaufman et al., 2017; Mennies et al., 2021). The KSADS-5 is a self-
administered diagnostic interview conducted separately with youth
and primary caregivers. Children’s reports were prioritized and
used to assess symptoms of MDD and PP, and caregiver reports
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were used to assess SA and ADHD, given the lack of youth reports
for these latter symptoms. Previous studies show high diagnostic
agreement with the clinician-administered version in the range of
88 to 96% (Barch et al., 2018). Symptoms of prodromal psychosis
were measured using the distress score from the brief version of the
Prodromal Questionnaire (PQ-B) (Loewy et al, 2011) (PP; 21
items; o = 0.86; a, = 0.86).

Peer victimization

Peer victimization was measured using items from the child behav-
ior checklist (CBCL), a questionnaire completed by caregivers that
assess their child’s behavioral, social, and emotional problems
(Achenbach & Rescorla, 2001; Michelini et al, 2019). Building
on prior work (Levitan, Barkmann, Richter-Appelt, Schulte-
Markwort, & Becker-Hebly, 2019; McCloskey & Stuewig, 2001;
Papadopoulos, Seguin, Correa, & Duerden, 2021; van Gent,
Goedhart, & Treffers, 2011), peer victimization was measured at
baseline using the peer victimization subscale embedded in the social
problems subscale (3 items; gets teased a lot; not liked by other kids;
does not get along with others; 0 = Not true, 1 = Somewhat or some-
times true, 2 = Very true or often true; @y = 0.71). The main longitu-
dinal and moderation analyses of the study were conducted using
the average of these three items at baseline.

To explore how recency or intensity of peer experiences would
affect the progression of mental health symptoms, we examined
three other operationalizations for peer victimization: (1) a binary
variable (1 =if a child experienced any of the three situations of
peer victimization mentioned above, 0 = otherwise). We created
two separate binary peer victimization variables based on data
from baseline and the one-year follow-up; (2) a categorical vari-
able measuring differences in how recent the peer victimization
occurred (0 =no exposure to peer victimization at baseline nor
the one-year follow-up, 1=child experiences any of the three
situations of peer victimization mentioned above at baseline but
not at the one-year follow-up, 2 = child experiences these situa-
tions at the one-year follow-up but not at baseline, 3 = child
experiences any of these forms of peer aggression at both periods);
(3) a categorical variable capturing differences in the intensity or
frequency of peer victimization (0 =no experiences of peer vic-
timization, 1=none of the three experiences occur often, 2=
any of the three experiences occur often). Like in operationaliza-
tion (1), we created two separate variables based on data from
baseline and the one-year follow-up.

Moderators

Parental warmth was measured using the Acceptance Subscale of
the Child Report of Behavior Inventory (5 items per primary and
secondary caregiver; e.g. makes me feel better after talking over
my worries with him/her; 1 =Not like him/her, 2 = Somewhat
like him/her, 3= A lot like him/her; oy =0.79) (Zucker et al.,
2018). Prosocial school environment was measured by youth
reports based on the subscales of opportunities and rewards for
prosocial involvement (6 items; e.g. lots of chances for students
to get involved in sports, clubs, or other activities outside of
class; 1=NO!, 2=no, 3=yes, 4=YES! - with capitalized
responses meaning that the statement is definitely true, and little
letter if it is mostly true; ap =0.61) within the communities that
care youth survey (Arthur et al., 2007).

Covariates
Analyses controlled for a wide range of variables. The inclusion of
covariates was informed by the empirical evidence relating these
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factors to both peer victimization (Alvarez-Garcia, Garcla, &
Nufez, 2015; Arseneault, 2017; Saarento, Garandeau, &
Salmivalli, 2015; Zych, Farrington, Llorent, & Ttofi, 2017) and
mental health (Lilienfeld & Treadway, 2016; Lund et al., 2018;
Rasic, Hajek, Alda, & Uher, 2014; Richter & Dixon, 2022) in
order to reduce potential bias from confounders. Following this
rationale and the relevant empirical evidence, twenty-one vari-
ables measured at baseline were selected for inclusion, with
none of them showing high levels of collinearity between each
other after a variance inflation factor analysis (See Supplemental
section 3).

Covariates included child mental health variables measured
at baseline from the CBCL excluding the social problems scale
(i.e. internalizing and externalizing symptoms, symptoms of
thought problems, and attention problems), the outcome of
interest measured at baseline using the corresponding
KSADS-5 or PQ-B scales, sex at birth indicator (0 =male, 1=
female), a binary variable for race (1 = white, and 0 = otherwise),
age, a puberty index based on the Youth Pubertal Development
Scale and Menstrual Cycle Survey History (Petersen, Crockett,
Richards, & Boxer, 1988); an indicator for the presence of a sib-
ling in the study (0=No, 1=Yes); annual family income per
capita (in US dollars), educational attainment of the primary
caregiver (0 = high school or less, 1 = some college, 2 = associate
degree, 3 = college, 4 = masters or more); mental health symp-
toms of the primary caregiver using age-corrected scores from
the Achenbach Adult Self-report at baseline (Achenbach &
Rescorla, 2003); family conflict (using a subscale of the PhenX
toolkit reported by youth, nine items; e.g. family members
sometimes get so angry they throw things; 0 =No, 1= Yes, o
=0.70); and neighborhood deprivation index (as described in
Kind et al,, 2014).

In choosing our main specification and the list of covariates,
we sought to achieve a parsimonious model that avoids over
adjustment bias but controls for relevant determinants of baseline
peer victimization that could also be related to mental health
symptoms at the two-year follow-up. Regarding key demographic
variables, we opted to use sex at birth because alternative mea-
sures of gender identity or sexual orientation have been reported
as not developmentally appropriate by the ABCD study work-
group of Gender Identity and Sexual Health (Potter et al.,
2022). Similarly, we followed prior work and included a white
race indicator as a potential confounder aiming to capture social
majority privilege in the US context, without attempting to con-
trol for potential differences between other racial minority cat-
egories (e.g. Espelage, Hong, Kim, & Nan, 2018; Rosen &
Nofziger, 2019; Vitoroulis & Vaillancourt, 2018). Nonetheless,
we tested the robustness of our main findings to the use of differ-
ent sets of covariates [see Supplemental section 4 (SS4)] and to
alternative measures of gender identity and race (SS4, specifica-
tion 6).

Statistical analysis

We followed a longitudinal approach to study the progression of
symptoms. This strategy ensures that the regressors are deter-
mined before the realization of changes in symptoms, minimizing
the risk of simultaneity bias. Specifically, two sets of longitudinal
analyses were performed. First, longitudinal associations were cal-
culated separately between peer victimization operationalized in
different ways and each of the four mental health outcomes two
years later, controlling for an extensive list of potential
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confounders, including the outcome of interest measured at base-
line for youth and caregivers. Our approach to conducting inde-
pendent regression analyses was supported by low correlations
between error terms between the four separate regressions, sug-
gesting a relevant degree of specificity for each of the outcomes
(See Supplemental section 5). To reduce concerns regarding the
potential discovery of statistically significant results by chance
while testing multiple hypotheses, we implemented the
Bonferroni correction for four outcomes. Models were fitted
using multilevel mixed-effects linear regression with varying
intercepts and children nested within families and families nested
within research sites (Heeringa & Berglund, 2020). The estima-
tions were performed by maximum likelihood using the Stata
command MIXED. In follow-up analyses, we examined the mag-
nitude of the link between peer victimization and mental health
symptoms using different operationalizations of peer victimiza-
tion. Specifically, we use binary and categorical variables that
intend to capture differences in the intensity and recency of
exposure to peer victimization.

Second, after examining the relationship between peer
victimization exposure and subsequent development of mental
health symptoms, additional analyses tested whether two types
of social support buffered this link. The moderation analyses
mirrored the multilevel strategy described above, using the
average of the three items measured at baseline for peer victim-
ization, including the same covariates, and independently
(in separate models) adding an interaction term between
peer victimization and each of the moderators (i.e. parental
warmth and prosocial school environment), both measured at
baseline.

Lastly, for the main analyses concerning two-year longitudinal
associations and moderation effects, six alternative models were
estimated to assess the robustness of the results to the use of dif-
ferent sets of covariates and imputation of missing data [SS4
describes each model and presents their results along with those
from our main model described in this section, as reference
(see specification 1)]. Including different sets of covariates helps
mitigate concerns related to missing values due to different non-
response rates among the confounders. Similarly, conducting
multiple imputation contributes to reducing potential bias from
missingness and improves the precision of estimates
(Cummings, 2013; Pedersen et al., 2017). Our approach to mul-
tiple imputation assumes a multivariate normal distribution for
the missing values to calculate plausible values for them and cre-
ate ten completed data sets. Then, analysis is performed in each of
these data sets. The ten estimates of interest are combined into a
single inference by applying Rubin’s rules (De Vaus, 2002; von
Hippel, 2013).

Results
Preliminary analyses and sample characteristics

A total of 8385 children out of the 11 844 in the ABCD study at
baseline had data on all the variables relevant for analysis and
were used in the main statistical analyses (results were generally
robust when using different sets of covariates and multiple
imputation, see SS4). The demographic characteristics of partici-
pants in the analytical sample are displayed in Table 1. Overall,
20% of children had experienced some type of peer victimization
at baseline. Compared to children who did not experience peer
victimization, children who experienced peer victimization were
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more likely to be boys, non-white, live in more deprived neigh-
borhoods, have higher mental health symptoms at baseline,
attend less prosocial schools, and have caregivers who are less
warm with lower education and higher mental health symptoms
(to provide further details, a multivariate approach estimating
risk ratios of being victimized by peers is presented in
Supplemental section 6, and a pairwise correlations between
the main variables is reported in Supplemental section 7).

Longitudinal associations

Figure la presents the longitudinal associations (i.e. standardized
regression coefficients) between exposure to peer victimization
and mental health symptoms based on linear mixed models
and our preferred operationalization of peer victimization (i.e.
average of the three items measured at baseline). Supplemental
section 8 (SS8) also presents the same estimates of interest
along with the coefficients for each of the covariates.

The main results showed that an increase in one standard devi-
ation in the peer victimization variable at baseline was associated
with an increase in MDD symptoms [standardized coefficient
(s.E.), 0.038 (0.013); 95% CI 0.013-0.063), SA (0.031 (0.013);
95% CI 0.005-0.056), and ADHD (0.030 (0.011); 95% CI
0.008-0.052) two years later, after including all confounders listed
in Table 1. For PP, the longitudinal associations were positive
across specifications but were not statistically significant (Fig. la
and SS8). Associations between peer victimization and MDD as
well as ADHD symptoms survived the Bonferroni correction for
an overall significance level of 0.05.

The results also showed that higher parental warmth was asso-
ciated with fewer symptoms of MDD [—-0.041 (0.011); 95% CI
—0.046 to —0.002], and a more prosocial environment at school
was associated with fewer symptoms of PP [-0.044 (0.011);
95% CI —0.066 to —0.023]. Four out of the six remaining coeffi-
cients related to caregivers’ warmth, schools’ prosociality, and
mental health categories were also negative; however, they were
not statistically significant across most specifications (Fig. 1a,
and SS8). Associations between parental warmth and MDD
symptoms as well as prosocial school environment and PP symp-
toms, survived Bonferroni corrections for an overall significance
level of 0.05 (see Fig. 1a).

Recency and intensity of experiences

Three alternative operationalizations of peer victimization were
used to explore how longitudinal associations between exposure
to peer victimization and changes in mental health symptoms
varied by the recency and intensity of experiences, after control-
ling for the potential confounders described above. First, peer
victimization was operationalized as a binary indicator of experi-
encing at least one of the three types of peer victimization under
study, at baseline or at the one-year follow-up (see Table 2,
Panel A). Results showed a positive association between these
variables and the development of mental health symptoms in
the four outcomes we studied. The associations were positive
with magnitudes twice as much when peer victimization was
measured at the one-year follow-up [for instance, when peer
victimization was measured at baseline, the coefficient capturing
the two-year increase in MDD symptoms was 0.076; standard
error (s.e.=0.029); confidence interval (CI) 0.019-0.133, com-
pared to 0.141 (0.028); CI 0.089-0.199, for peer victimization
measured at the one-year follow-up]. For symptoms of SA,
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Table 1. Sample characteristics at baseline

Range Total sample Not peer victimized Peer victimized Diff. (4) - (3)

(1) @ 3) 4) (5)

Outcomes at two-year follow-up (symptoms from KSADS), raw scores

MDD 0-10 0.02 (0.08) 0.02 (0.07) 0.04 (0.11) 0.02*
SA 0-8 0.00 (0.03) 0.00 (0.03) 0.01 (0.05) 0.01*
PP 0-6 0.86 (1.23) 0.78 (1.20) 1.14 (1.32) 0.36*
ADHD 0-18 0.06 (0.19) 0.04 (0.16) 0.14 (0.28) 0.10*

Outcomes at baseline (symptoms from KSADS), raw scores

MDD 0-10 0.03 (0.09) 0.02 (0.08) 0.05 (0.13) 0.03*
SA 0-8 0.00 (0.03) 0.00 (0.02) 0.01 (0.06) 0.01*
PP 0-6 1.28 (1.33) 1.18 (1.29) 1.65 (1.44) 0.47*
ADHD 0-18 0.08 (0.22) 0.05 (0.17) 0.20 (0.32) 0.15*

Variable of interest at baseline (from CBCL), average across items

Peer victimization 0-2 0.12 (0.28) 0.00 (0.00) 0.58 (0.33) 0.58*

Moderators at baseline, average across items

Parental warmth 1-4 2.74 (0.29) 2.75 (0.28) 2.70 (0.32) —0.05*

Prosocial school 1-3 3.29 (0.48) 3.31 (0.46) 3.20 (0.54) -0.11*

Potential confounders at baseline, youth

IP (CBCL, raw scores) 0-51 5.03 (5.40) 3.90 (4.17) 9.43 (7.12) 5.53*
TP (CBCL, raw scores) 0-18 1.62 (2.16) 1.21 (1.61) 3.23 (3.07) 2.02*
AP (CBCL, raw scores) 0-20 2.92 (3.42) 2.20 (2.77) 5.72 (4.20) 3.52*
EP (CBCL, raw scores) 0-49 4.31 (5.66) 2.98 (3.88) 9.50 (8.03) 6.52*
Puberty index 1-4 1.66 (0.52) 1.65 (0.52) 1.71 (0.54) 0.06*
Age in months 107-133 119.04 (7.50) 119.02 (7.49) 119.11 (7.55) 0.09
Sex at birth is female, % 0-1 0.48 (0.50) 0.50 (0.50) 0.40 (0.49) —0.10*
Sex at birth is male, % 0-1 0.52 (0.50) 0.50 (0.50) 0.60 (0.49) 0.10*
Race is white, % 0-1 0.79 (0.41) 0.80 (0.40) 0.75 (0.43) —0.05*
Race is non-white, % 0-1 0.21 (0.41) 0.20 (0.40) 0.25 (0.43) 0.05*
Sibling in the study, % 0-1 0.34 (0.47) 0.34 (0.47) 0.32 (0.47) —0.02
No sibling in the study, % 0-1 0.66 (0.47) 0.66 (0.47) 0.68 (0.47) 0.02

Potential confounders at baseline, primary caregiver

Depression (ASR) 0-28 3.99 (3.63) 3.52 (3.28) 5.82 (4.28) 2.30*
Anxiety (ASR) 0-12 3.72 (2.55) 3.45 (2.42) 4.79 (2.74) 1.34*
Thought problems (ASR) 0-18 1.39 (1.79) 1.18 (1.57) 2.21 (2.29) 1.03*
ADHD (ASR) 0-25 3.78 (3.60) 3.33 (3.27) 5.57 (4.23) 2.24*

Caregiver’s education

High school or less, % 0-1 0.13 (0.33) 0.12 (0.32) 0.17 (0.37) 0.05*
Some college, % 0-1 0.16 (0.37) 0.15 (0.35) 0.2 (0.40) 0.05*
Associate degree, % 0-1 0.13 (0.34) 0.12 (0.33) 0.17 (0.37) 0.05*
College, % 0-1 0.31 (0.46) 0.32 (0.47) 0.26 (0.44) —0.06*
Masters or more 0-1 0.28 (0.45) 0.30 (0.46) 0.20 (0.40) -0.10*

Potential confounders at baseline, family, and neighborhood

Family conflict 0-9 2.00 (1.94) 1.88 (1.88) 2.44 (2.10) 0.56*
Neighborhood deprivation 1.07-125.75 94.19 (20.60) 93.04 (21.12) 98.65 (17.73) 5.61*
(Continued)
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Table 1. (Continued.)

Range Total sample Not peer victimized Peer victimized Diff. (4) - (3)

(1) @ 3) (4) (5)

FIPC (in $1000) 0.15-150 24.54 (18.15) 25.73 (18.23) 19.90 (17.06) —5.83*

KSADS, Kiddie schedule for affective disorders and schizophrenia; MDD, major depressive disorder; SA, separation anxiety; PP, prodromal psychosis; ADHD, attention-deficit/hyperactivity
disorder; IP, internalizing problems; TP, thought problems; AP, attention problems; EP, externalizing problems; CBCL, Child behavior checklist Aseba; ASR, adult self-report Aseba; FIPC, family
income per capita.

*: Difference statistically significant between non-victims and victims at the 95% confidence level, according to t tests for mean differences.

PP, and ADHD at baseline, the positive associations are not stat- The second operationalization was based on a categorical
istically significant at conventional levels (significance level of  variable examining exposure to peer victimization at baseline,
0.05). one-year follow-up, or both. Results showed that peer

Panel A: Main effects

Main effects, Effect Size
coefficients with 85% ClI
Peers
Peer victimization on MDD —— 0.04[ 0.01, 0.06] B
Peer victimization on SA —a— 0.03[ 0.01, 0.06] b
Peer victimization on PP —— 0.02[-0.01, 0.04]
Peer victimization on ADHD —— 0.03[ 0.01, 0.05] B
Average, peers i 0.03[ 0.02, 0.04]
Parents
Parental warmth on MDD —— -0.04 [-0.06, -0.02] B
Parental warmth on SA —— 0.00[-0.02, 0.02]
Parental warmth on PP —8— -0.02 [-0.04, 0.01]
Parental warmth on ADHD ——— -0.01[-0.03, 0.01]
Average, parents —=Eg— -0.02 [-0.03, 0.00]
Schools
Prosocial school on MDD —— -0.02 [-0.05, -0.00]
Prosocial school on SA —u— -0.00[-0.02, 0.02]
Prosocial school on PP —a— -0.04 [-0.07, -0.02] B
Prosocial school on ADHD —i— 0.01[-0.01, 0.02]
Average, schools — - -0.02 [-0.04, 0.01]
-05 0 05 R

Figure 1. Longitudinal associations between peer victimization and mental health symptoms. (a) Main effects. (b) Moderation effects.

Notes: Graph shows the standardized regression coefficients from the linear mixed model described in the methods section. All estimations (Panel A and B) control
for the following child variables measured at baseline: symptoms of the corresponding outcome, symptoms of internalizing, externalizing, thought and attention
problems, sex at birth, age, race, neighborhood deprivation, family conflict, family income per capita, puberty index, and presence of a sibling participating in the
study. It also controls for the primary caregiver’s symptoms of the corresponding mental health problem and her/his education level; both measured at baseline.
Peer victimization, parental warmth, school environment, and mental health variables were standardized, so their mean is zero and standard deviation one.
*p<0.1; **p <0.05; ***p<0.01.

B:Coefficient statistically significant for a significance level of 0.05 after the Bonferroni correction for a collection of four null hypotheses.

b:Coefficient statistically significant for a significance level of 0.10 after the Bonferroni correction for a collection of four null hypotheses.

MDD, major depressive disorder; SA, separation anxiety; PP, prodromal psychosis; ADHD, attention-deficit/hyperactivity disorder.
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Moderation effects, Effect Size
coefficients with 85% CI
Peers x parents interaction
Peers x parents on MDD —a— -0.02 [ -0.04, -0.00]
Peers x parents on SA —a— 0.01[-0.01, 0.03]
Peers x parents on PP —— 0.00[ -0.02, 0.02]
Peers x parents on ADHD —a— -0.02 [ -0.04, -0.00] b
Average, peers x parents -0.01[-0.02, 0.01]
Peers x schools interaction
Peers x schools on MDD —a— -0.02 [ -0.04, -0.01]
Peers x schools on SA —@—— 0.03[ 0.01, 0.05]
Peers x schools on PP —— 0.01[-0.00, 0.03]
Peers x schools on ADHD —— 0.02[ 0.01, 0.03] B
Average, peers x schools 0.01[-0.01, 0.03)
I I 1
-.05 0 .05

Figure 1. Continued.

victimization at baseline was linked to marginal increases in
mental health symptoms two years later [for example, in
MDD: 0.066 (0.037); CI —0.001 to 0.139]. Exposure at both per-
iods was associated with a significant increase in mental health
symptoms across outcomes (p <0.05). Interestingly, there were
no significant differences in the coefficients capturing the longi-
tudinal associations between children exposed to peer victimiza-
tion at both time points [in MDD: 0.142 (0.038); CI 0.068-
0.216] and those exposed only at the one-year follow-up [in
MDD: 0.171 (0.039); CI 0.095-0.247]. For more details, see
Table 2, Panel B.

Lastly, the third operationalization attempted to capture
differences in intensity by defining peer victimization based
on the frequency of these experiences. Table 2, Panel C presents
the results for experiences measured at baseline, and Panel D the
corresponding results for the same experiences measured at the
one-year follow-up. The results demonstrated stronger associa-
tions between exposure to peer victimization and mental health
symptoms when the experiences were more frequent or intense
[for instance, when peer victimization was measured at baseline
the association between less intense experiences with increases
in MDD symptoms was 0.064 (0.029); CI 0.007-0.121, com-
pared to 0.286 (0.079); CI 0.131-0.441, for more intense experi-
ences). The pattern of results also suggested that the association
between exposure to peer victimization and mental health symp-
toms decreased more over time for less intense experiences than
more frequent victimization [for instance, for less intense
experiences, the association with two-year changes in MDD
symptoms was 0.131 (0.029); CI 0.074-0.188 at the one-year
follow-up, and 0.064 (0.029); CI 0.007-0.121 at baseline; the
corresponding values for more intense victimization are
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0.254 (0.078); CI 0.101-0.401 and 0.286 (0.079); CI 0.131-
0.441, respectively].

Moderation analyses

Moderation analyses followed the same approach as the longitu-
dinal regression analyses, but for each of them, an interaction
term between peer victimization and the moderator was added
in separate models. The detailed results are shown in
Supplemental section 9 (SS9) and indicate that higher levels of
parental warmth attenuated the association between peer victim-
ization and increases in MDD [interaction term (s.e.) —0.020
(0.009); 95% CI —0.038 to —0.002] and ADHD symptoms
[—0.021 (0.008); 95% CI —0.037 to —0.004], but not other mental
health symptoms (Fig. 1b). However, this moderation effect did
not survive the Bonferroni correction. Similarly, a more prosocial
school environment buffered the association between peer victim-
ization and increases in MDD symptoms [—0.025 (0.008); 95% CI
—0.041 to —0.008; Figure 2a] but exacerbated the association
between peer victimization and SA symptoms [0.030 (0.008);
95% CI 0.014-0.047; Fig. 2b], and ADHD symptoms [0.020
(0.007); 95% CI 0.005-0.034; Fig. 2c]. No moderating effects
emerged for other mental health outcomes (Fig. 1b and SS9).
Interaction effects between prosocial school environment and
MD, SA, and ADHD symptoms survived Bonferroni corrections
(see Fig. 1b). Since Fig. 2 only presents plots for moderation effects
that were statistically significant at conventional values (p <0.05),
the interested reader will find the plots for all associations between
peer victimization and the four mental health symptoms studied as
outcomes at different levels of parental warmth and prosocial school
environment in eFigure 1 in Supplemental section 10.
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Table 2. Main results using alternative operationalizations for peer victimization

MDD symptoms

(1)

SA symptoms
@ 3) 4)

PP symptoms ADHD symptoms

Panel A: Operationalization 1, capturing differences by recency

Exposed to peer victimization at baseline 0.076™** 0.057* 0.047 0.014
(0.029) (0.030) (0.029) (0.026)
Exposed to peer victimization at one-year follow-up 0.141*** 0.105*** 0.093*** 0.135***
(0.028) (0.029) (0.029) (0.026)
Panel B: Operationalization 2, capturing differences by recency
Exposed only at baseline (Eg) 0.066* 0.035 0.066* —0.038
(0.037) (0.038) (0.037) (0.033)
Exposed only at one-year follow-up (E;) 0.171*** 0.111*** 0.147*** 0.142***
(0.039) (0.040) (0.039) (0.035)
Eo and E; 0.142*** 0.114*** 0.073* 0.113***
(0.038) (0.039) (0.038) (0.034)
Panel C: Operationalization 3, capturing differences by intensity (baseline)
Intense victimization, baseline 0.286*** 0.171** 0.030 0.129*
(0.079) (0.082) (0.080) (0.071)
Less intense victimization, baseline 0.064** 0.050 0.048 0.007
(0.029) (0.030) (0.029) (0.026)
Panel D: Operationalization 3, capturing differences by intensity (one-year follow-up)
Intense victimization, one-year follow-up 0.254*** 0.225*** 0.082 0.387***
(0.078) (0.080) (0.078) (0.070)
Less intense victimization, one-year follow-up 0.131*** 0.095*** 0.094*** 0.113***
(0.029) (0.030) (0.029) (0.026)
Number of research sites 21 21 21 21
Number of families 6957 6957 6957 6957
Number of youths 8224 8224 8224 8224

MDD, major depressive disorder; SA, separation Anxiety; PP, prodromal psychosis; ADHD, attention-deficit/hyperactivity disorder.

Notes: Estimations are based on complete-case analysis and linear mixed models. The number of observations differs from those reported in Table 1 due to additional missing values in the
peer victimization variable measured at the one-year follow-up. In Panel A, each cell corresponds to the same regression. In Panels B, C, and D, each column corresponds to the same
regression. Coefficients in all panels are interpreted using ‘No peer victimization’ as the reference category. All estimations control for the following child variables measured at baseline:
symptoms of the corresponding outcome, symptoms of internalizing, externalizing, thought and attention problems, sex at birth, age, race, neighborhood deprivation, family income per
capita, family conflict, puberty index, and presence of a sibling participating in the study. It also controls for parental warmth, school environment, and the primary caregiver’s education
level. Mental health variables were standardized, so their mean is zero and standard deviation one. s p <0.1; s p <0.05; s p <0.01.

Discussion

The transition to adolescence is a critical developmental period
that may provide challenges and opportunities for mental health
care. Based on a large-scale, longitudinal study, results showed
that peer victimization was associated with the development of
mental health symptoms across different domains of psychopath-
ology beyond the contribution of other types of social disadvan-
tages (e.g. family and area disadvantages) or caregiver’s mental
health. In particular, in the most conservative specification, an
increase in one standard deviation in peer victimization at base-
line was longitudinally associated with two-year increases up to
0.06 standard deviations in depressive, separation anxiety, and
ADHD symptoms, a magnitude that can be characterized as
potentially consequential in the not-very-long run (Funder &
Ozer, 2019). These findings are consistent with several theories
proposing negative interpersonal relationships as a key precursor
of mental health problems (e.g. Andersen et al., 2021), and empir-
ical evidence reporting links between peer victimization and these
mental health symptoms (Christina et al, 2021; Cunningham
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et al., 2016; Liao et al, 2022; Reijntjes et al., 2010, 2011; Ttofi
et al,, 2012) as well as a number of plausible underlying mechan-
isms including the dysregulation of the stress response system
(Rudolph et al., 2022; Zarate-Garza et al., 2017), epigenetic mod-
ifications (Mulder et al, 2020), changes in brain structures
involved in emotion regulation (Mulkey & du Plessis, 2019;
Rudolph et al, 2021), increased loneliness (Matthews et al.,
2022), and decreased self-esteem (van Geel et al., 2018).

It should be noted that associations between peer victimization
and the development of prodromal psychosis symptoms were not
statistically significant and associations with separation anxiety
did not survive multiple test corrections, encouraging further
exploration of the contexts in which these effects persist over
time (Singham et al., 2017). Yet, our exploratory analyses varying
how peer victimization was operationalized showed that longitu-
dinal associations between exposure to peer victimization and
symptoms of all four outcomes were considerably larger for
youth who were exposed to more recent and more intense peer
victimization. Moreover, the patterns of findings suggested that
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Figure 2. Moderators for the link between peer victimization
and mental health symptoms. (a) Peer victimization and
depressive symptoms moderated by prosocial school envir-
onment. (b) Peer victimization and separation anxiety symp-
toms moderated by prosocial school environment. (c) Peer
victimization and ADHD symptoms moderated by prosocial
school environment.

MDD, major depressive disorder; SA, separation anxiety;
ADHD, attention-deficit/hyperactivity disorder; PSE, pro-
social school environment.

Notes: Simple slopes shown in parenthesis within the graph
legends.

*p<0.1; **p<0.05; ***p<0.01.
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Panel A: Peer victimization and depressive symptoms moderated by prosocial school
environment
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intense negative experiences with peers may have a more persist-
ent contribution to the development of mental health symptoms
over time. These findings underscore that effect sizes need to be
interpreted in context and taking into account their sensitivity
to different statistical specifications.

In addition to our aim of examining associations between peer
victimization and mental health symptoms, our second aim was
to examine the moderating roles of parental warmth and school
environment. Parental warmth did predict longitudinal decreases
in MDD symptoms across time but did not appear to buffer the
negative mental health consequences of peer victimization, as
none of the peer-victimization buffering effects initially found sur-
vived correction for multiple testing. Previous work has shown the
physical health benefits of parental warmth in the face of adversity
(Brody, Miller, Yu, Beach, & Chen, 2016; Evans, Kim, Ting, Tesher,
& Shannis, 2007). The present findings suggest further exploration
of the potential benefits of interventions targeting parenting skills
(Kim, Schulz, Zimmermann, & Hahlweg, 2018; O’Farrelly et al.,
2020) for reducing MDD symptoms and encourage further examin-
ation of other types of parental support that may buffer the effects
of peer victimization. In contrast, a prosocial school environment
buffered the effects of peer victimization on the development of
MDD symptoms, converging with findings from Romano,
Angelini, Consiglio, and Fiorilli (2021) and suggesting that schools
that provide students with opportunities for engaging in prosocial
behavior can help mitigate the negative consequences of peer vic-
timization in the development of MDD symptoms. However, simi-
lar to previous research showing that the consequences of peer
victimization can be worse for remaining students exposed to
peer victimization at schools with low bullying rates (Huitsing
et al,, 2019), the present findings show that school environments
encouraging children to play with each other and that provide
more opportunities to engage in extracurricular activities may inten-
sify symptoms of separation anxiety and ADHD among children
victimized by peers, reminiscent of some previous findings in
ADHD (Kofler, Larsen, Sarver, & Tolan, 2015; Milledge et al., 2019).

At a conceptual level, the divergent moderation -effects
emerging from prosocial school environments for depressive
(distress-related) v. anxiety (fear-related) symptoms may point
to the different pathways implicated in the development of
depression and anxiety, respectively (e.g. Clark & Watson, 1991;
Melton, Croarkin, Strawn, & Mecclintock, 2016), with reduced
sensitivity to reward specific to the former and heightened sensi-
tivity to threat more relevant to the latter (Shankman et al,, 2013).
In the context of our findings, a more prosocial school could
represent an opportunity for more rewarding interactions with
peers, which could result in a reduction in depressive symptoms
among those having negative interactions with classmates. At
the same time, this type of setting could also be perceived as a
more threatening environment for a share of youth exposed to
peer victimization. This possibility is particularly plausible in
light of recent evidence showing that peer aggression from closer
friends or ‘frenemies’ can be more consequential for the mental
health of targets (Faris, Felmlee, & McMillan, 2020), and studies
demonstrating a link between exposure to peer victimization and
increased social threat sensitivity suggesting that these youth are
more likely to interpret ambiguous signals as threatening
(Schacter, Marusak, Borg, & Jovanovic, 2022).

In a similar vein, the exacerbation of ADHD symptoms among
youth exposed to peer victimization at more prosocial schools is
consistent with evidence showing that children with ADHD are
at high risk of experiencing peer rejection (Grygiel, Humenny,
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Rebisz, Bajcar, & Switaj, 2018) and less likely to receive social sup-
port from parents, teachers, and friends (Mastoras, Saklofske,
Schwean, & Climie, 2018). Possibly, these children may have diffi-
culties engaging in behaviors that are perceived as prosocial (Paap
et al.,, 2013) and instead may engage in behaviors that are perceived
as more aggressive, hostile, and impulsive (Linnea, Hoza, Tomb, &
Kaiser, 2012). Under these circumstances, creating school environ-
ments that encourage positive interactions between peers may cre-
ate additional stress and pose a challenge for children already
rejected by peers who are also experiencing ADHD symptoms.
In these cases, more resources and higher involvement from the
school staff might be a requirement in order to achieve the
intended goal of developing positive peer relationships.

While these findings await replication in future studies, they
are reminiscent of what some have called the ‘safe school paradox’
(Juvonen & Schacter, 2020) and remind us to be cautious in view-
ing the promotion of positive school environments as a
one-size-fits-all solution. Reducing negative peer interactions
and their adverse consequences may be achieved by combining
efforts to enhance positive school environments intended to
increase bystanders’ empathy with targeted interventions support-
ing youth at higher risk of peer victimization. In this line, inter-
ventions training children to disengage attention from threats
have been effective in reducing anxiety and could be an appropri-
ate strategy in some contexts (Bar-Haim, Morag, & Glickman,
2011). Similarly, play-based interventions involving caregivers of
children diagnosed with ADHD have shown to improve children’s
prosocial skills (Leckey et al, 2019; Wilkes-Gillan, Bundy,
Cordier, Lincoln, & Chen, 2016).

This study has multiple strengths, including the large-scale
sample, longitudinal design, focus on a sensitive period in the
development of mental health difficulties, specificity analysis
related to multiple mental health outcomes, testing for multiple
sources of social support, and the use of an extensive list of con-
trol variables including social interactions at school and home.
The present study also has limitations, including the absence of
peer relationship information during preschool and early elemen-
tary school, a timeframe limited to two years, the use of discrete
mental health symptoms rather than a dimensional approach, and
the use of parental reports of youth peer victimization. With
regard to the latter, while studies have shown that caregiver
reports can be a valid, reliable, and viable measure of children’s
peer victimization (e.g. Lehre, Lydersen, Paulsen, Mahle, &
Vatten, 2011; Schacter et al., 2022; Shakoor et al, 2011;
Stapinski et al., 2014), caregivers may not know the full extent
of their involvement in peer aggression, especially as children
grow up and become more independent (Demaray, Malecki,
Secord, & Lyell, 2013; Houndoumadi & Pateraki, 2001; Shakoor
et al,, 2011). In this regard, it is important to consider analyzing
alternative sources of information (self-reports, peers, teachers,
parents), as each has advantages and disadvantages. Children’s
self-reports are likely to reflect actual experiences. Still, they
tend to produce higher levels of victimization than peer reports
and might be distorted if youth have biases originating in mental
health symptoms or feel that reporting their experiences would be
stressful, embarrassing, or could exacerbate their negative interac-
tions (Casper et al., 2015; De Los Reyes & Prinstein, 2004). Peer
reports may be based on high levels of awareness of peer victim-
ization events but might be affected by youth perceptions of repu-
tation that may not change quickly, even after behaviors have
changed. These reports may also be biased toward reporting
more salient events or those occurring closer to the social circles
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of the reporter (Kosir et al., 2020). Teachers as non-members of the
family or peer group may have more objective views of peer victim-
ization among their students; however, they might also be prone to
distortions depending on their beliefs about aggressive behavior,
when victimization occurs in contexts farther from their supervi-
sion or when aggression is less evident such as in the case of covert
types of victimization (Troop-Gordon & Ladd, 2015).

Finally, to continue advancing our understanding of how peer
victimization affects mental health, future research should con-
tinue elucidating the neural, social, emotional, motivational, and
cognitive mechanisms by which peer victimization contributes
to the development of mental health symptoms and through
which buffering factors exert their influence, not just during the
transition to adolescence but also earlier. These studies could
inform future prevention and intervention studies and may help
elucidate social contexts that amplify or hamper the effects of
anti-bullying programs.

Conclusion

This large-scale longitudinal study shows that children who have
experienced peer victimization were more likely to experience
increases in MDD and ADHD symptoms in the transition to ado-
lescence. Parental warmth predicted decreases in MDD symptoms
but did not robustly buffer against the effects of peer victimiza-
tion. Prosocial school environments, in contrast, did buffer the
negative effects of peer victimization on MDD symptoms, while
at the same time amplifying effects on SA and ADHD symptoms.
Future interventions aiming to reduce the negative consequences
of peer victimization on mental health symptoms during the tran-
sition to adolescence may consider combining the promotion of
safe environments with targeted interventions focused on stu-
dents who face more difficulties when encouraged to interact
with their peers.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S0033291724000035.
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