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Objective: To examine whether early manifestations of
attention-deficit/hyperactivity disorder (ADHD) and
oppositional defiant disorder (ODD) increase children’s
later risk of bullying or victimization.

Method: Using a population-based, prospective cohort,
our multi-informant approach comprised reports of par-
ents, teachers, and peers. ADHD and ODD behavioral
problems at ages 1.5, 3, and 5 years were determined from
parental reports on the Child Behavior Checklist. Later
bullying behavior at school was reported by teachers us-
ing a questionnaire (n ¼ 3,192, mean age 6.6 years), and by
peer/self-reports using peer nominations (n ¼ 1,098, mean
age 7.6 years). We examined the following: whether
problem behavior scores at age 1.5, 3, or 5 years predicted
a risk of bullying involvement; and whether high or
increasing behavioral problems throughout ages 1.5 to 5
years were associated with bullying involvement at
school. Analyses were adjusted for a range of child and
maternal covariates.

Results: Behavioral problems at a young age each pre-
dicted later bullying involvement at school. For example,
higherADHDproblemscores at age 3yearswere associated
with the risks of becoming a bully or a bully–victim
(ORBULLY ¼ 1.20, 95% CI ¼ 1.07–1.35 [teacher report],
ORBULLY–VICTIM¼ 1.28, 95%CI¼ 1.14–1.43 [teacher report],
and ORBULLY–VICTIM ¼ 1.35, 95% CI¼ 1.03–1.78 [peer/self-
report]). Children whose behavioral problem scores were
high or increased over time consistently had elevated risks
of becoming a bully or a bully–victim.

Conclusion: Behavioral problems at a young age may
predispose children to bullying involvement in early
elementary school.
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B ullying is defined as intentional and continuous peer
aggression characterized by power imbalance be-
tween a bully and a victim.1 Bullying involvement—

that is, being a bully, victim of bullying, or a bully–victim
(i.e., both bullying and being victimized)—is common in
early elementary school.2 Experiencing bullying has
detrimental effects on the physical and mental health of
children,3 leading to long-lasting health consequences.4

Well-conducted longitudinal studies show that childhood
experiences of bullying and victimization are associated
with psychopathology and other problem behaviors in
adolescence and adulthood.5-8 In particular, bully–victims
have been shown to develop high levels of psychiatric
problems.5 Although it has been established that bullying
involvement increases children’s risk of psychopathology,
less is known about the behavioral problems of children
before school entry and before their possible involvement
in bullying.

The direction of the association between psychopathol-
ogy and bullying has been a topic of debate,9 suggesting that

this association may be bidirectional.10 Early-manifesting
behavioral problems may predispose children to bullying.
At the same time, experiencing bullying or victimization
may exacerbate pre-existing problems or may trigger new
behavioral problems. Hwang et al. suggested that children
with disruptive behavior, such as attention-deficit/
hyperactivity disorder (ADHD) or oppositional defiant dis-
order (ODD), are particularly inclined to demonstrate peer
aggression.10 However, prospective studies of young chil-
dren that examine such antecedent effects are largely lack-
ing. Given that both ADHD and ODD are implicated in
bullying11 and that ADHD and ODD are among the most
common childhood disorders,12,13 it is important to under-
stand whether these behavioral problems predispose chil-
dren to school bullying when already evident before school
entry.

To better understand the role of preschool psychopa-
thology as an antecedent of school bullying, we used large,
population-based samples, assessed child problem behavior
prospectively from an early age onward, used information
obtained from different informants to avoid a problem of
shared method variance, and adjusted for important con-
founders. We hypothesized that higher levels of ADHD or
ODD problems at preschool age would be associated with
an increased risk of school bullying.

Supplemental material cited in this article is available online.
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METHOD
Design
Our study was embedded in the Generation R Study, a large,
population-based birth cohort in Rotterdam, the Netherlands. The
cohort was set up to study children’s health and development from
fetal life onward. All pregnant women living in Rotterdam with an
expected delivery date between April 2002 and January 2006 were
invited to participate (baseline participation rate 61%).14 Regular
assessments have been carried out in children and parents
throughout the preschool period.14,15 Full consent for the postnatal
phase of the Generation R Study was obtained for 7,295 children and
their parents. From these, parents of 5,058 children reported about
child behavioral problems at 2 time points (at least) at ages 1.5 to

5 years. Of these, 3,192 had teacher reports of bullying behaviors at
school. In addition, 1,098 children participated in a nested study
using peer and self-reports of school bullying (see flowchart in
Figure 1 and baseline characteristics in Table S1, available online).

Measures
The Dutch version of the Child Behavior Checklist (CBCL1½-5)16

was used to obtain parent reports of child behavioral problems at
the ages 1.5, 3, and 5 years (i.e., ratings of problems in the preceding
2 months on a 3-point scale ranging from “not true” to “very true or
often true”). Two DSM-oriented scales were used in our analyses:
Attention-Deficit/Hyperactivity Problems (6 items: “Can’t concen-
trate,” “Can’t sit still,” “Can’t stand waiting,” “Demands must be

FIGURE 1 Flow chart of the sampling procedure. Note: The overlap between the children with teacher reports and with peer/self-
report of bullying involvement was n ¼ 907. aMost of the 5,058 eligible children were never approached for the peer/self-report
assessment because no school outside of Rotterdam was targeted, and only about half of all schools in Rotterdam were ever
contacted for logistical reasons (i.e., limited budget). bExact numbers cannot be estimated because schools that did not participate in
the peer assessment cannot provide school records.
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met,” “Gets into everything,” “Quickly shifts”) and Oppositional
Defiant Problems (6 items: “Defiant,” “Disobedient,” “Angry
moods,” “Stubborn,” “Temper tantrums,” “Uncooperative”).

Teachers of 1,664 school classes rated children’s involvement
in bullying (n ¼ 3,192, mean age 6.6 years) over the past 3 months
with regard to 4 types of bullying (physical, verbal, relational,
and material). The definition of school bullying was not explicitly
provided to teachers, as they have a good understanding of the
concept; however, questions about bullying were accompanied by
examples of bullying behaviors.2 To assess physical victimization,
teachers were asked: “Was a child victimized physically by other
children, for instance by being hit, kicked, pinched, or bitten?”
Verbal victimization was measured by: “Was a child victimized
verbally, for instance by being teased, laughed at, or called
names?” Relational victimization was assessed by: “Was a child
excluded by other children?” Material victimization was assessed
by: “Were the belongings of a child hidden or broken by other
children?” Bullying was measured using the same type of ques-
tions. For example, to assess physical bullying, teachers were
asked: “Did a child physically bully other children, for instance
by hitting, kicking, pinching, or biting them?” Items were rated
on a 4-point Likert scale with answer categories ranging from
“Never or less than once per month” to “More than twice per
week.” Children were categorized into 4 mutually exclusive
groups: “uninvolved in bullying,” “bullies,” “victims,” and
“bully–victims.”2 Children whose behavior with regard to all
bullying and victimization items was rated with “Never or less
than once per month” were categorized as “uninvolved in
bullying.” Children were categorized as “victims” if teachers re-
ported them being victimized in any of the 4 forms of victimi-
zation at least once per month. Similarly, children were
categorized as “bullies” when a teacher reported their involve-
ment as a bully in any form of bullying at least once per month.
Children rated by teachers as both bullies and victims were
categorized as “bully–victims.”

Bullying involvement of 4,017 elementary school children (190
school classes) in Rotterdam was assessed using peer/self-reports
(school participation rate 45%, children’s participation rate 98%).
Of the 4,017 children who participated in the peer assessment, 1,098
children were Generation R participants, whose scores on bullying
involvement were linked with parental reports of behavioral prob-
lems at preschool age. These 1,098 children (mean age 7.6 years)
formed the population for analysis (Figure 1). Children completed a
computerized peer-nomination assessment.17 The concept of
bullying was explained as intentional and hurtful behavior (both
verbal and nonverbal) that involves a power imbalance between a
bully and a victim.17 The peer nomination method was used: chil-
dren nominated their classmates so as to indicate by whom they
were victimized. Again, 4 questions were used to assess victimiza-
tion: physical, verbal, relational, and material. The weighted number
of nominations a child gave to others was used to calculate indi-
vidual victimization scores. The nominations that each child
received from classmates were used to calculate individual bullying
scores. Considering that, on average, a school class consisted of 21
children, each child’s bullying score was based on the ratings of
about 20 peers. Higher scores represented more bullying/victimi-
zation involvement. The individual bullying and victimization
scores across different forms of bullying were averaged to obtain the
overall bullying scores. To define specific roles of children’s
involvement in bullying, we dichotomized the continuous scores
using the top 25th percentile as cut-off. Children were then catego-
rized into “uninvolved in bullying,” “bullies,” “victims,” and
“bully–victims.”

The overlap between the children who were assessed using
teacher reports and peer/self-reports of bullying involvement was

n ¼ 907. In 66% of the cases, there was an exact agreement between
the teachers and peers on whether children were involved in
bullying, and the k value (k ¼ 0.32, n ¼ 907) demonstrated a fair
interrater agreement.18 In bullying research, the agreement between
different informants is typically poor.19-21 Also, differences in in-
struments, methodologies, and the time interval between the 2 as-
sessments must be considered.

Covariates
Analyses were adjusted for: child age, gender, national origin
(Dutch, other western or nonwestern) and daycare attendance at
age one; maternal age, parity (first-born, other), educational level,
marital status, net monthly household income (<1600 euros,
1600–3200 euros, >3200 euros), symptoms of depression, pa-
renting stress and harsh disciplinary practices. We used the Brief
Symptom Inventory, a validated instrument containing 53 self-
appraisal statements22 on psychological symptoms. Maternal
symptoms of depression (6 items) were assessed when children
were 3 years old. Parenting stress was assessed when children
were 1.5 years old, using the Parental Stress Index,23 a question-
naire consisting of 25 items on parenting stress related to parent
and child factors. An adapted version of the Parent–Child Conflict
Tactics Scale (6 items) was used to obtain maternal reports of
harsh discipline (i.e., psychological aggression and physical as-
sault) when children were 3 years old.24,25 In all measures, sum
scores were used in the analyses.

Statistical Analyses
First, we performed multinomial logistic regression analyses to
examine whether the problem behavior at a specific age (1.5, 3, or
5 years) predicted the risk of becoming a bully, victim, or bully–
victim (versus uninvolved). In our additional analyses, we exam-
ined the mutually adjusted associations with ADHD and ODD
problems.

Second, we defined groups of children based on their patterns of
behavioral problems over time. For this, we analyzed latent class
growth models of behavioral problems at 1.5, 3, and 5 years (Mplus
version 6).26 This analysis yielded a latent variable that grouped
children with similar patterns of behavioral problems over time.
Following the recommended criteria,27 the number of latent classes
was identified based on the model fit characteristics—the smallest
Bayesian Information Criterion (BIC) and a large entropy. Besides
these typical fit indices, we also considered the interpretability and
size of the latent classes, model parsimoniousness, and posterior
probabilities of the classes. The identified classes were analyzed as
predictors of bullying involvement using multinomial logistic
regression models as described above.

Missing data in the covariates were estimated using multiple
imputation technique (chained equations). The reported effect esti-
mates are the pooled results of 30 input datasets (Stata/SE 12.0,
StataCorp LP). To account for the clustered structure of the data (i.e.,
children from the same school classes were tested), we performed
multinomial logistic regression analysis using clustered robust
standard errors (Huber–White method of variance estimation).
School class was used as cluster variable.

Nonresponse Analysis
Of the eligible children (n ¼ 5,058), we compared those with
(n ¼ 3,192) and those without (n ¼ 1,866) teacher reports of bullying
involvement. Children with missing teacher data had higher ODD
problem scores at age 5 years (mean score 2.58 versus 2.33, p < .001),
were from lower income households (10.2% versus 12.2%, p ¼ .04)
and of non-Dutch national origin (and 20.3% versus 25.6%, p < .001).
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Similarly, children with peer/self-reports of bullying involvement
(n ¼ 1,098) were compared to those for whom this outcome mea-
sure was not available (n ¼ 3,960). Children with no peer reports
were more often of non-Dutch national origin (24.5% versus 20.7%,

p < .01), had younger mothers (mean age 31.4 versus 32.2 years,
p < .001), and their ADHD problem scores at ages 3 and 5 years
were higher (mean score 2.98 versus 2.75, p < .01, and 2.94 versus
2.65, p ¼ .001, respectively).

TABLE 1 Child and Maternal Characteristics

Child Characteristics

Bullying Involvement Reports

Teacher Report
(n ¼ 3,192)

Peer/Self-Report
(n ¼ 1,098)

n % a n %a

Age, y mean (SD) 2,858 6.56 (1.18) 1,098 7.62 (0.74)
Gender (% male) 3,192 50.7 1,098 48.7
National origin

Dutch 2,081 65.3 745 67.9
Other western 289 9.1 125 11.4
Nonwestern 815 25.6 227 20.7

Bullying involvementb

Uninvolved 2,233 69.9 770 70.1
Bully 450 14.1 119 10.8

Victim 133 4.2 144 13.1
Bullyevictim 376 11.8 65 6.0

Behavioral problems scores at age 1.5 yc (mean, SD)
ADHD 2,900 3.86 (2.45) 997 3.77 (2.44)

ODD 2,883 3.15 (2.15) 992 3.10 (2.13)
Behavioral problems scores at age 3 yc (mean, SD)

ADHD 2,910 2.94 (2.28) 1,007 2.75 (2.24)

ODD 2,902 2.84 (2.09) 1,000 2.87 (2.14)
Behavioral problems scores at age 5 yc (mean, SD)

ADHD 3,002 2.84 (2.44) 1,049 2.65 (2.32)

ODD 2,994 2.33 (2.17) 1,047 2.31 (2.16)
Daycare attendance (% not attending) 1,944 21.6 706 18.7

Maternal Characteristics

Age at intake (mean [y], SD [mo]) 3,192 31.57 (4.64) 1,098 32.25 (4.66)
Educational level

High 923 30.3 345 32.9
High intermediate 726 23.8 276 26.3
Low intermediate 904 29.7 306 29.2

Low 494 16.2 121 11.6
Monthly household income (euros)

>3,200 1,570 55.4 554 55.3

1,600e3,200 916 32.4 340 34.0
<1,600 345 12.2 107 10.7

Marital status (% single) 2,831 8.2 1,046 8.8

Depression symptomsd (mean, SD) 2,895 0.12 (0.31) 999 0.13 (0.30)
Parenting stresse (mean, SD) 2,916 0.31 (0.30) 1,000 0.31 (0.29)
Harsh parentingf (mean, SD) 2,866 2.11 (1.88) 998 2.08 (1.86)
Parity (% firstborn) 1,944 55.4 1,098 55.1

Note: ADHD ¼ attention-deficit/hyperactivity disorder; ODD ¼ oppositional defiant disorder.
aUnless otherwise indicated.
bBullying involvement was measured using a teacher questionnaire and a peer nomination measure.
cAssessed with the Dutch version of the Child Behavior Checklist.
dMeasured with the Brief Symptom Inventory.
eMeasured with the Parental Stress Index.
fMeasured using an adapted version of the ParenteChild Conflict Tactics Scale.
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RESULTS
Children’s baseline characteristics are presented in Table 1.
Based on teachers’ ratings, 69.9% of children were catego-
rized as uninvolved in bullying, 14.1% as bullies, 4.2% as
victims, and 11.8% as bully–victims. Proportions of bullying
involvement in the peer/self-reported sample were as fol-
lows: 70.1% uninvolved in bullying, 10.8% bullies, 13.1%
victims, and 6% bully–victims.

Behavioral Problems and School Bullying
At age 1.5 years, behavioral problems were not associated
with teacher- or peer/self-reported bullying involvement
(Tables 2 and 3; for unadjusted analyses see Tables S2 and
S3, available online). At age 3 years, higher scores on
ADHD problems predicted the risks of becoming a bully
(teacher report: odds ratio [OR] ¼ 1.20, 95% CI ¼ 1.07–
1.35) and a bully–victim (teacher report: OR ¼ 1.28, 95%
CI ¼ 1.14–1.43, peer/self-report: OR ¼ 1.35, 95%
CI ¼ 1.03–1.78). Higher scores on ODD scale predicted the
risk of becoming a bully (teacher report: OR ¼ 1.17, 95%
CI ¼ 1.05–1.31).

At age 5 years, higher scores on ADHD problems pre-
dicted the risk of becoming: a bully (e.g., teacher data:
OR ¼ 1.32, 95% CI ¼ 1.18–1.48, peer/self-report: OR ¼ 1.34,
95% CI ¼ 1.10–1.62); a bully–victim (teacher report:
OR ¼ 1.46, 95% CI ¼ 1.30–1.64, peer/self-report: OR ¼ 1.75,
95% CI ¼ 1.30–2.35); and a victim (teacher report: OR ¼ 1.22,
95% CI ¼ 1.01–1.48). Higher ODD scores at age 5 years
predicted the risk of becoming a bully and a bully–victim in
both teacher- and peer/self-reports (Tables 2 and 3).

Mutually adjusting ADHD and ODD attenuated the ef-
fects of both behavioral problems on bullying (see Table S4
and Table S5, available online). However, some effects of
ADHD problems remained (e.g., in teacher data, the asso-
ciation of ADHD at age 3 years with bully–victim status
OR ¼ 1.29, 95% CI ¼ 1.12–1.48).

The analyses of peer/self-reported data were also per-
formed using a more stringent cut-off for the categorization
of the bullying involvement roles (i.e., top 15%). The results
were compatible with a dose–response effect (Table S6).

Patterns of Preschool Problem Behavior and Bullying at
School
The best-fitting models were determined as described above.
An addition of a class improved the fit of each subsequent
model (see Table S7, available online). Models that distin-
guished 4 latent classes of ADHD and 4 classes of ODD
problems were selected because in the 5-class models, 2
classes followed the same pattern over time and differed
only slightly in the severity of behavioral problems scores.
Also, the posterior probabilities (i.e., the probabilities of
belonging to the assigned class) in the 4-class models were
well above 0.7 and were higher than in subsequent models.
Thus, 4-class models were selected, as they grouped children
with clearly distinct patterns of problem behavior, and as the
size of the latent classes in these models allowed meaningful
further analyses.

The identified latent classes of ADHD problems were: a
“low-decreasing” class (comprising children with low and
slightly decreasing ADHD problem scores across 3 ages,
n ¼ 1,966); a “moderate-increasing” class (compared to the
“low-decreasing” class, these children scored higher on
ADHD problems at 1.5 and 3 years, and their scores
increased further at age 5 years, n ¼ 522); a “moderate-
decreasing” class (children whose scores were fairly high at
1.5 years but decreased at 3 years and at 5 years, n ¼ 545);
and a “high-increasing” class (children with the highest
ADHD scores at ages 1.5 and 3 years, and whose scores
further increased at age 5 years, n ¼ 159). Figure S1, avail-
able online, illustrates the latent classes of behavioral prob-
lems plotted against the mean ADHD scores through
ages 1.5 to 5 years. The average score of children in the

TABLE 2 Behavioral Problems at Young Age and Teacher Report of Bullying Involvement

Scores

Teacher Report of Bullying Involvement at Age 7 Years (n ¼ 3,192)

Bully Victim BullyeVictim

OR (95% CI) OR (95% CI) OR (95% CI)

Behavioral problems scores at age 1.5 y
ADHD 1.08 (0.96e1.22) 0.87 (0.71e1.07) 1.06 (0.94e1.19)
ODD 1.00 (0.90e1.12) 0.84 (0.68e1.03) 0.97 (0.86e1.11)

Behavioral problems scores at age 3 y

ADHD 1.20** (1.07e1.35) 1.11 (0.90e1.37) 1.28*** (1.14e1.43)
ODD 1.17** (1.05e1.31) 1.03 (0.84e1.27) 1.12 (1.00e1.26)

Behavioral problems scores at age 5 y

ADHD 1.32*** (1.18e1.48) 1.22* (1.01e1.48) 1.46*** (1.30e1.64)
ODD 1.30*** (1.16e1.45) 1.15 (0.95e1.38) 1.35*** (1.20e1.50)

Note: Continuous variables were z standardized. Higher scores on the Child Behavior Checklist scales denote more behavioral problems. Analyses adjusted for child

age, sex, national origin and daycare attendance, maternal age, parity, maternal educational level, monthly household income, marital status, maternal depression

symptoms, parenting stress, and harsh parenting. Reference group was “uninvolved.” Uninvolved: n ¼ 2,233; bully: n ¼ 450; victim: n ¼ 133; bullyevictim:

n ¼ 376. ADHD ¼ attention-deficit/hyperactivity disorder; ODD ¼ oppositional defiant disorder; OR ¼ odds ratio.

*p ! .05; **p ! .01; ***p ! .001.
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“high-increasing” class at age 5 years was 8.27, that is, in the
borderline clinical range according to the norms for the
Dutch population.28

The 4 latent classes of ODD problems are illustrated in
Figure S2, available online. Similarly, children were grouped
into the “low-decreasing” class (n ¼ 2,013), the “moderate-
increasing” class (n ¼ 688), the “high-decreasing” class
(n ¼ 359), and the “high-increasing” class (n ¼ 132) The
mean score in the “high-increasing” group at age 5 years
was 7.34, that is, within the borderline clinical range for the
Dutch population of this age group.28

As shown in Table 4 (unadjusted analyses: see Table S8,
available online), the latent classes of ADHD problems
(reference group: “low-decreasing” problems) predicted
children’s risks of becoming a bully or a bully–victim. In
particular, the “high-increasing” ADHD problems predicted
higher risks, especially in the bully–victims group (ORBULLY¼

2.18, 95% CI ¼ 1.36–3.50 and ORBULLY-VICITM ¼ 2.86, 95%
CI ¼ 1.82–4.52). The latent classes of ODD problems that are
characterized by problems increasing over time predicted the
risk of becoming a bully or a bully–victim. Again, the “high-
increasing” class membership was associated with the most
pronounced risks (e.g., ORBULLY ¼ 2.38, 95% CI ¼ 1.43–3.97
and ORBULLY–VICTIM ¼ 2.20, 95% CI ¼ 1.33–3.67).

In additional analyses, we examined the risk of bullying
involvement in children belonging to the “high-increasing”
class of both the ADHD and ODD behavioral problems
(n ¼ 51). The results showed even greater risks of becoming
a bully or a bully–victim (see Table S9, available online).

DISCUSSION
ADHD and ODD at preschool age predicted children’s risk
of bullying involvement in the first years of elementary
school, suggesting a possible antecedent effect. These
behavioral problems were associated with the risks of

becoming a bully or a bully–victim, and, to a lesser extent,
with becoming a (pure) victim.

By unfolding the temporal antecedence of early ADHD
and ODD problems in relation to subsequent school
bullying, we add to studies that primarily examined the
concurrent social problems of (pre)adolescents with ADHD
or ODD/conduct disorder (CD).29-32 The effects in the group
of bully–victims were rather pronounced, and this is
consistent with the studies showing that bully–victims are
the most troubled group33 with the greatest levels of con-
current psychopathology.11,32 Finally, showing that children
with high and increasing levels of behavioral problems were
most likely to become a bully or a bully–victim is consistent
with research suggesting that mainly persistent ADHD or
conduct problems are associated with more pronounced ef-
fects on children’s social functioning.34

Fewer friends, peer rejection, and school maladjust-
ment31,34 of children with ADHD can be attributed to their
poor social skills and low self-control.35 Children with
ADHD problems tend to demonstrate inattention, impul-
sivity, low frustration tolerance, and temper tantrums,36

which makes it difficult for their peers to interact with
them. In a highly structured setting such as school, children
with ADHD problems may have difficulties with adapting
to socially accepted behavior and following the rules.
Impaired social–cognitive characteristics of children with
ADHD or ODD may be part of the mechanism explaining
their bullying involvement. Finally, in a school setting,
children with ODD problems typically exhibit hostility,
display non-normative behavior, and refuse to comply with
rules,37 which can affect their interactions with peers and
may predispose them to bullying.

Because of the high comorbidity of ADHD and ODD
conditions,36 it is difficult to disentangle their individual
effects on children’s bullying involvement. Mutual adjust-
ment of the ADHD and ODD problems attenuated the

TABLE 3 Behavioral Problems at Young Age and Peer/Self-Report of Bullying Involvement

Scores

Peer/Self-Report of Bullying Involvement at Age 8 Years (n ¼ 1,098)

Bully Victim BullyeVictim

OR (95% CI) OR (95% CI) OR (95% CI)

Behavioral problems scores at age 1.5 y
ADHD 1.12 (0.90e1.40) 1.14 (0.92e1.42) 1.18 (0.82e1.69)
ODD 1.21 (0.98e1.50) 1.07 (0.88e1.31) 0.96 (0.68e1.36)

Behavioral problems scores at age 3 y

ADHD 0.99 (0.80e1.24) 1.18 (0.97e1.43) 1.35* (1.03e1.78)
ODD 1.07 (0.87e1.32) 1.06 (0.86e1.30) 1.31 (0.99e1.03)

Behavioral problems scores at age 5 y

ADHD 1.34** (1.10e1.62) 1.16 (0.95e1.43) 1.75*** (1.30e2.35)
ODD 1.30* (1.05e1.62) 1.11 (0.90e1.36) 1.71*** (1.34e2.19)

Note: Continuous variables were z standardized. Higher scores on the Child Behavior Checklist scales denote more behavioral problems. Bullying was reported by

multiple peers; victimization was self-reported. The category “bullyevictim” is therefore based on both the peer report of bullying and child self-report of victimization.

Analyses were adjusted for child age, sex, national origin and daycare attendance, maternal age, parity, maternal educational level, monthly household income,

marital status, maternal depression symptoms, parenting stress, and harsh parenting. Reference group was “uninvolved.” Uninvolved: n ¼ 770; bully: n ¼ 119; victim:

n ¼ 144; bullyevictim: n ¼ 65. ADHD ¼ attention-deficit/hyperactivity disorder; ODD ¼ oppositional defiant disorder; OR ¼ odds ratio.

*p ! .05; **p ! .01; ***p ! .001.
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effects of both behavioral problems on bullying, although
some of the effects of ADHD problems remained. However,
mutual adjustment may have resulted in overadjustment.
The attenuation of the effects of both behavioral problems
could be due to common source variance38: both measures
were reported simultaneously, by the same parent, using the
same instrument. Furthermore, mutual adjustment of
frequently co-occurring behavioral problems may be inap-
propriate from the developmental perspective, as shared
variance may indicate a common developmental pathway.39

The behavioral problems at age 1.5 years were not
markedly associated with bullying involvement in the
adjusted analysis. This may be due to confounding or to
difficulties with ascertaining the behavioral symptoms at a
very young age, which highlights the importance of using
repeated assessments of behavior. Second, the identified
latent classes of the ADHD and ODD problems were rather
similar. Because the life-cycle assessment methods produce
tentative models, cross-validation in independent samples is
required to inspect a range of similarly plausible solutions.
In our sample, 51 children were assigned to the trajectories
with the highest levels of both ADHD and ODD problems.
Although this overlap was not substantial, there was a large
correlation between the ADHD and ODD scores at the 3
assessment points (r ¼ 0.59, r ¼ 0.57, and r ¼ 0.60). The
highest risks of bullying involvement were noted in children
who belonged to the “high-increasing” class of both ADHD
and ODD behavioral problems. Importantly, ADHD or
ODD problems and the bullying problems may be a mani-
festation of the same underlying cause (e.g., a neuro-
cognitive process, such as differences in prefrontal cortical
development or a failure of the anterior cingulate cortex). It
may be that the ADHD or ODD problems manifest earlier
than bullying problems because the latter is a group-specific
process that is more likely to manifest in stable peer group
contexts.

Along with several strengths, such as the large
population-based sample, repeated measures of behavior
and the use of multiple informants, our study has some
limitations. First, there is a possibility of reverse causality, as
involvement in school bullying was assessed at a single time
point. Even though there is no school bullying before school
entry, children may still experience social problems with
peers before school entry in other social contexts (e.g.,
kindergarten). Second, although we adjusted our analyses
for a range of child and maternal covariates, there may still
be some residual confounding. Finally, the use of both
teacher and peer self-reports enabled us to include the per-
spectives of different informants. The modest agreement
may indicate that the views of different informants are
complementary rather than comparable. Yet the consistency
of the observed associations across informants supports the
validity of our findings.

This study showed that the identification of individual
vulnerability to bullying involvement is possible as early as
at age 3 years. This highlights the importance of parental
observation of child behavior in relation to later outcomes
for the child. Given that the decreasing problems posed no
risks for bullying involvement, early interventions directed
at parents and their children may be helpful in preventing
later bullying involvement. There is evidence for effec-
tiveness of intervention programs in decreasing child
oppositionality, hyperactivity, and inattention.40-42 Im-
proving children’s social and problem-solving skills and
their behavioral control43 before school entry could help
prevent their bullying involvement and other accumulat-
ing problems. Enhancing social skills can help not only
to decrease bullying44 but may help these children to
establish more close friendships, which serve as a protec-
tive factor against victimization.45 Importantly, teachers
may require additional skills to effectively manage46 the
behavior and the educational process of children with

TABLE 4 Latent Classes of Child Problem Behavior and Teacher Report of Bullying Involvement

Latent Classes of Problem Behavior

Teacher Report of Bullying Involvement at Age 7 Years (n ¼ 3,192)

Bully Victim BullyeVictim

OR (95% CI) OR (95% CI) OR (95% CI)

ADHD Problems
Low, decreasing 1 — 1 — 1 —

Moderate, increasing 1.51** (1.13e2.01) 1.27 (0.78e2.09) 2.08*** (1.55e2.78)
Moderate, decreasing 1.23 (0.92e1.65) 0.75 (0.44e1.28) 1.37* (1.00e1.87)

High, increasing 2.18*** (1.36e3.50) 1.79 (0.82e3.90) 2.86*** (1.82e4.52)
ODD Problems

Low, decreasing 1 — 1 — 1 —

Moderate, increasing 1.49** (1.15e1.92) 0.92 (0.57e1.47) 1.58*** (1.21e2.06)
High, decreasing 0.99 (0.70e1.39) 0.69 (0.37e1.30) 0.95 (0.64e1.42)
High, increasing 2.38*** (1.43e3.97) 1.91 (0.86e4.26) 2.20** (1.33e3.67)

Note: Continuous variables were z standardized. Higher scores on the Child Behavior Checklist scales denote more behavioral problems. Analyses were adjusted for

child age, sex, national origin and daycare attendance, maternal age, parity, maternal educational level, monthly household income, marital status, maternal

depression symptoms, parenting stress, and harsh parenting. Reference group was “uninvolved.” Uninvolved: n ¼ 2,233; bully: n ¼ 450; victim: n ¼ 133; bullye

victim: n ¼ 376. ADHD ¼ attention-deficit/hyperactivity disorder; ODD ¼ oppositional defiant disorder; OR ¼ odds ratio.

*p ! .05; **p ! .01; ***p ! .001.
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ADHD or ODD. Finally, clinicians and school staff can
undertake actions to prevent bullying involvement among
vulnerable children through their work with parents and
affected children.47,48

To conclude, ADHD and ODD behavioral problems at a
young age may predispose children to bullying involvement
in early elementary school. Our findings suggest the
importance of addressing these behavioral problems before
school entry. &
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