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A B S T R A C T

Purpose: This study investigated the development and consequences of off-line and online victimization
during adolescence. We examined the number and shapes of off-line and online victimization trajectories,
the relationship between trajectories of off-line and online victimization, and their effect on life satisfaction.
Methods: A four-wave panel study with 6-month time intervals was conducted among a representative
sample of Dutch adolescents aged 12–17 years (N� 1,762).Weused group-basedmodeling to investigate the
ictimization trajectories.
esults: Three off-line victimization trajectories could be distinguished. One group followed a trajectory of
ow to no victimization experiences across adolescence. A second group followed a pathway ofmoderate and
ecreasing victimization. A third group followed a pathway of high and decreasing victimization. Two groups
n online victimization could be distinguished. One group followed a trajectory of low to no victimization
xperiences. A second group followed a pathway of moderate victimization that peaked at age 14. Dual-
rajectory analyses revealed a substantial overlap between off-line and online victimization trajectories.
inally, victimization and life satisfaction were longitudinally related; moderate and high victimization
rajectories resulted in lower levels of life satisfaction during wave 4.
onclusions: The overlap between the off-line and online victimization trajectories and their negative
onsequences on life satisfaction suggests that prevention of victimization should focus on both types of
ictimization. The results suggest that peer victimization should not be studied without considering adoles-
ent peer relationships on the Internet.
� 2012 Society for Adolescent Health and Medicine. All rights reserved.
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Peer victimization has been studiedwidely since the pioneer-
ng work of Olweus [1]. Peer victimization refers to exposure to
ggressive acts by same-age peers. These aggressive acts include
arming victims physically or psychologically or harming their
ocial status [2]. Many studies have investigated the develop-
ent of peer victimization [3,4], aswell as its causes and harmful
onsequences [5,6]. As children and adolescentsmore frequently
nteract with same-age peers on the Internet [7], peer victimiza-
ion has extended to the Internet [8,9]. Therefore, it is necessary
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o distinguish between two forms of peer victimization, namely
ff-line victimization and online victimization.
Aggressive acts related to online victimization have been

tudied under different names [8,9] but are most frequently
abeled “cyberbullying” [10–13]. For online victimization, inter-
ctions between aggressors and victims are digitally mediated,
or example, by the Internet or a cell phone. There is a great need
o better understand negative peer interactions on the Internet,
s youth spendmore timeonline.However, although thenumber
f studies on online victimization has rapidly increased in recent
ears, few longitudinal studies are available, and we know little
bout the development and consequences of online victimiza-
ion. The primary goal of this study is to address this research

ap.
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In off-line victimization, distinct developmental trajectories
an be distinguished during childhood [4,14–16] and adoles-
cence [3]. Although themajority follows a trajectory of little to no
off-line victimization, smaller groups of youth experience mod-
erate or frequent victimization. To date, no studies have investi-
gated whether developmental trajectories found for off-line vic-
timization can also be discerned for online victimization. The
presence of diverse developmental trajectories in online victim-
ization could explain why general prevention programs are less
effective when they do not take into account the heterogeneous
nature of victimized youth. Given that there is only one study on
developmental trajectories of off-line victimization across ado-
lescence [3] and no studies on online victimization trajectories,
we will investigate the number and shapes of developmental
trajectories in both off-line and online victimization across
adolescence.

Because of the limited amount of research on the develop-
ment of online and off-line victimization during adolescence, we
also lack an understanding of the relationship between both
forms of victimization. Although some researchers suggest that
specific characteristics of the Internet, such as increased ano-
nymity, lead to limited overlap between off-line and online vic-
timization [17,18], recent research has provided evidence of an
overlap between the two forms [19–21]. However, these stud-
ies only show that off-line victimization and online victimiza-
tion are concurrently related. Little is known about the overlap
between developmental trajectories of off-line and online vic-
timization.

The Victim Schema Model may provide a useful basis to un-
derstand the relationship between developmental trajectories of
off-line and online victimization [22]. The model posits that
victimization changes children’s social-cognitive processing.
Victimized children develop a negative cognitive bias. They in-
terpret future interactions more negatively and become more
sensitive to threatening information. This bias will contribute to
children acting awkwardly in future interactions and increases
their chance of further victimization—both off-line and online.
The Victim Schema Model implies that all peer victimization
experiences are part of a continuous, self-sustaining cycle. As a
result, off-line and online victimization trajectories seem to be
related: a trajectory of continued off-line victimization would
foster a negative bias, which would likely result in continued
online victimization and vice versa.

Although numerous studies have shown that off-line victim-
ization is related to negative consequences, little is known about
the consequences of online victimization [5,6,14]. For online
victimization, the relationship with psychosocial well-being has
only been studied using cross-sectional or short-term longitudi-
nal designs. In accordance with research on off-line victimiza-
tion, online victimization resulted in increased feelings of social
anxiety [11,23], depression [24], and decreased levels of well-
being even when off-line victimization experiences were con-
trolled for [21].

To date, no study has related online victimization trajectories
to psychosocialwell-being. Thus, it is not possible tomake claims
about the direction of causality between online victimization
and well-being. The current study will investigate whether off-
line and online victimization trajectories are linked to psychos-
ocial well-being. By investigating both, wewill be able to test the
unique contribution of online victimization to psychosocialwell-
being. We included life satisfaction because recent studies

showed that it is strongly related to several aspects of youth’s
psychosocial well-being [25]. More specifically, higher levels of
life satisfaction are related to positive development, fewer risk
behaviors, and can mitigate negative effects of stressful experi-
ences [26].

In sum, our understanding of developmental trajectories of
off-line and online victimization across adolescence is limited.
However, if we establish that different trajectories can be distin-
guished in off-line and online victimization during adolescence,
future research can determine specific risk and protective factors
related to decreasing or increasing victimization trajectories.
These factors could then be used to inform victimization preven-
tion programs. The current study will fill three gaps in the liter-
ature. First, we will investigate whether it is possible to distin-
guish different developmental trajectories of off-line and online
peer victimization during adolescence. In line with previous
studies [27,28], we specifically assessed both harassment and
bullying experiences because wewere interested in peer victim-
ization in general. Furthermore, previous research shows that
harassment experiences are highly intertwined with a variety of
specific bullying experiences [29]. Second, we will investigate
whether there is an overlap in off-line and online victimization
trajectories. Finally, we will test whether off-line and online
victimization trajectories are linked to life satisfaction.

Methods

Participants

We conducted a four-wave panel study with 6-month inter-
vals among Dutch adolescents (12–17-year-olds) between May
2008 and November 2009. The study was approved by the uni-
versity’s ethical committee. Parental consent and adolescent as-
sent were obtained before participation.

Data were collected using an online survey. The Dutch re-
search bureau Veldkamp randomly sampled 2,092 participants
from their existing representative online panel, which com-
prised 10,990 adolescents. The initial response rate was 84%;
three people were excluded due to missing information on age
(N� 1,762, 49% females). The average rate of attrition across four
waves was 17%, which resulted in a sample size of 1,444 at wave
2, 1,227 at wave 3, and 1,016 at wave 4. Participants received �5
(approximately $7) for a completed questionnaire.

To cover a wider age range within a short span, we used an
accelerated cohort-sequential design, which allowed us to test
developmental patterns between the ages of 12 and 19.5 years.
Cohort-sequential designs adequately approximate true longitu-
dinal designs [30]. The age-groups partly overlap, and, this way,
each age-group contributes to different parts of the developmen-
tal trajectory curve. For instance, 12-year-olds at wave 1 provide
information for the part of the curve between the ages of 12 and
13.5 years. This design resulted in the following number of ado-
lescents/age-group: 12-year-olds, N � 70; 12.5–18.5-year-olds,
all N’s �206; 19-year-olds, N � 106; and 19.5-year-olds, N � 26.

Measures

Off-line and online peer victimization. We assessed off-line and
online peer victimization by asking participants to rate “how
often they had been harassed” and “how often they had been
bullied” off-line and online in the past 6 months. Frequency of
victimizationwas rated on a 5-point scale, ranging from0 (never)

to 4 (� 6 times). In the four waves, correlations between the two
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items for off-line victimization ranged between .45 and .52, and for
online victimization between .51 and .57. Off-line and online vic-
timization indexeswere calculated by taking themean score of the
two variables. The correlation between average off-line and online
victimization within eachwave varied between .45 and .54.

Life satisfaction. Wemeasured life satisfactionwith the Satisfac-
tionwith Life scale [31]. The scale consists of five items, including
“I amsatisfiedwithmy life.” All items are rated on a5-point scale,
ranging from 1 (agree entirely) to 5 (disagree entirely), and were
reversely coded. High scores thus reflect high life satisfaction.
The Cronbach alphas were .87 at wave 1 and .91 at wave 4.

Statistical analysis

To test whether different trajectories could be distinguished
for off-line and online victimization, group-based modeling was
performed in three steps using the ProcTraj macro in SAS (SAS
Institute, Cary, NC) [32]. First, to determine the optimal number
of trajectories, the model fit of an increasing number of trajecto-
ries was tested. Improvement between different models was
tested by comparing the Bayesian information criterion of each
model [33]. The numbers of trajectories were extended until the
Bayesian information criterion no longer improved. Once the
number of trajectories was established, we investigated the pa-
rameter estimates of different shapes of the trajectories to deter-
mine whether trajectories were linear, quadratic, or cubic.

Second, adequacy of the final model was investigated by cal-
culating the average posterior probabilities of the final groups.
The posterior probability reflects the likelihood of being in the
determined trajectory group for each participant. Based on indi-
vidual posterior probabilities, participants were assigned to a
trajectory group. Model fit is adequate when the average poste-
rior probability for each trajectory group exceeds .70 [33].

Third, to test the relationship between off-line and online
ictimization, a dual-trajectory model was estimated using the
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Figure 1. Observed and predicted off-line peer victimization trajectories across
arameters from the two single trajectory models. s
esults

ff-line victimization trajectories

The log Bayes factor comparing models with different num-
ers of groups showed that three trajectories of off-line victim-
zation best fit the data (Figure 1). Fit parameters are presented in
able 1. Overall, off-line victimization was highest during early
dolescence, around age 12. From age 12, all groups showed a
inear decrease. Group 1 evidenced limited to no experiences
ith off-line victimization (48%, “low”). Group 2 was character-

zed by moderate experiences with off-line victimization (45%,
moderate”). Group 3 showed high experiences with off-line
ictimization (6%, “high”). The average posterior probabilities of
ll groups exceeded .70. Boys and girls were almost equally
epresented in the low and moderate off-line trajectories. How-
ver, the high off-line trajectory included a higher percentage of
irls (61%).

nline victimization trajectories

The log Bayes factor revealed that two trajectories of online
ictimization best fit the data (Figure 2). Fit parameters are
resented in Table 1. Group 1 is characterized by limited to no
xperiences with online victimization (78%, “low”). Group 2 is
haracterized by moderate experiences with online victimiza-
ion (22%, “moderate”). Themoderate online trajectory showed a
eak in online victimization at age 14, followed by a decrease.
he average posterior probabilities for both groups exceeded .70.
oys (54%) and girls were almost equally represented in the low
nline trajectory. However, the moderate online trajectory in-
luded a higher percentage of girls (63%).

ual trajectory model: joint online and off-line
ictimization trajectories

Dual trajectory analysis was conducted to study the relation-
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offline low (observed)
offline low (predicted)
offline moderate (observed)
offline moderate (predicted)
offline high (observed)
offline high (predicted)

cence.
17,5
hip betweenonline andoff-line victimization. Table 2 shows the
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joint probabilities for online and off-line groupmembership. The
joint probabilities showed that online and off-line victimization
trajectories were related.

From panel A, it can be concluded that online victimization
predicts off-line victimization. That is, adolescents who were
victimized online were also victimized off-line. Panel B shows
that adolescents who were frequently victimized off-line were
also likely to be victimized online. Reversely, adolescents who
were not victimized off-line were also not victimized online.
However, moderate off-line victimization is linked to both low
and moderate online victimization, although the probability for
moderate online victimization is higher.

Panel C, depicting the joint trajectory groups, shows that it
was possible to distinguish only four instead of six joint trajec-
tory groups, namely the groups “low off-line/low online,” “mod-
erate off-line/low online,” “moderate off-line/moderate online,”
and “high off-line/moderate online.” No participants were as-
signed to a group that experienced online victimization in isola-
tion (i.e., online moderate with off-line low) or high off-line
victimization in isolation (i.e., off-line highwith online low). This

Table 1
Parameters for evaluation of model adequacy of off-line and online victimization

Variable and number of classes (order)

Model fit Class memb

BIC Groups (des

Off-line bullying
1 (3) �4,992.25 1. Low
2 (33) �4,764.49 2. Moderate
3 (333) �4,761.07 3. High
3 (111) �4,731.75
4 (3,333) �4,759.52

Online bullying
1 (3) �3,817.59 1. Low
2 (33) �3,592.78 2. Moderate
2 (21) �3,582.69
3 (333) �3,638.37

rder between parentheses reflects whether model was fit with intercept only (
he final model is presented in bold.
IC � Bayesian information criterion; AvgPP � average posterior probability.
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Figure 2. Observed and predicted online peer victimization trajectories across adolesc
again suggests that online victimization and off-line victimiza-
tion are closely related.

Outcome of victimization trajectories: life satisfaction

To investigate whether online victimization and off-line vic-
timization have an effect on life satisfaction, we conducted three
univariate analyses of variance, including the off-line (three
groups), online (two groups), and joint (four groups) trajectory
groups as independent variables, and life satisfaction measured
atwave 4 as the dependent variable. All analyseswere controlled
for life satisfaction at wave 1 to be able to investigate longitudi-
nal change.

Off-line and online trajectory groups. For off-line trajectory
groups, a main effect was observed for life satisfaction, F(2,
1,012) � 7.36, p � .01, �p

2 � .01. Post hoc analyses (least squares
difference) showed that the low off-line group (M � 3.58, SD �
.72) reported the highest level of life satisfaction, p � .01 for high

probabilities for final model

on) Estimated proportion Assigned proportion AvgPP

41.91% 48.47% .74
48.97% 45.06% .78
9.11% 6.47% .79

74.53% 77.70% .91
25.47% 22.30% .85

ear (1), quadratic (2), or cubic (3) growth function.

17,5 18 18,5 19 19,5

low online (observed)
low online (predicted)

moderate online (observed)
moderate online (predicted)
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victimization and p � .08 for moderate victimization. The high
off-line group reported the lowest level of life satisfaction (p �

.01, M � 3.09, SD � .82). The moderate off-line group (M � 3.45,
D � .71) reported less life satisfaction than the high off-line

group and more life satisfaction than the low off-line group.
For the online trajectory groups, a main effect was observed

for life satisfaction, F(1, 1,013) � 8.97, p � .01, �p
2 � .01. Life

atisfaction was higher for the low online group (M � 3.55, SD �

71) than for the moderate-online group (M � 3.28, SD � .77).

Joint trajectory groups. A main effect on life satisfaction was
observed for the joint trajectory groups, F(3, 1,011) � 7.61, p �

.001, �p
2 � .02 (Table 3). Post hoc tests (least squares difference)

showed that the joint group “online low/off-line low” reported
the highest level of life satisfaction. Finally, the joint group “on-
line low/off-line moderate” reported more life satisfaction than
the “online moderate/off-line high” group.

Discussion

The current study revealed that distinct developmental tra-
jectories can be observed for off-line and online victimization
across adolescence, from age 12 to 19.5 years. Furthermore,
off-line and online victimization trajectories were related and
predicted life satisfaction. Gender differences were limited;
however,we founda slightly higher percentage of girlswhowere
assigned to the high off-line and moderate online victimization
trajectories.

Table 2
Probability estimates for unconditional dual-trajectory model

Victimization groups Group 1,
low

Group 2,
moderate

Group 3,
high

Row
total

Panel A. Probability of off-line group conditional on online group
Online 1 (low) .83 .17 .00 1.00
Online 2 (moderate) .00 .81 .19 1.00

Panel B. Probability of online group conditional on off-line group
Off-line 1 (low) 1.00 .00 NA 1.00
Off-line 2 (moderate) .34 .66 NA 1.00
Off-line 3 (high) .00 1.00 NA 1.00

Panel C. Joint probability of off-line and online trajectory groups
Online 1 (low) .59 .12 .00 .71
Online 2 (moderate) .00 .23 .06 .29
Column total for joint

probability matrix
.59 .35 .06

robabilities are point estimates.
ow and column totals are rounded.
A � not applicable.

able 3
ean life satisfaction by joint victimization groups

Online victimization
trajectories

Off-line victimization trajectories

Low Moderate High

Low 3.60 (.71)a 3.37 (.71)b,c NA
n � 658 n � 109 n � 0

Moderate NA 3.32 (.72)b 3.02 (.82)b,d

n � 0 n � 213 n � 36

Cells show means and standard deviations between brackets.

Superscript symbols indicate whether joint groups differ significantly, least
squares difference. a � b at p � .05, and c � d at p � .051.
Off-line victimization trajectories

Overall, off-line victimization decreased across adolescence.
The low off-line victimization group experienced little to no
off-line victimization across adolescence. A second group fol-
lowed a trajectory of moderate off-line victimization, which de-
creased across adolescence. Third, a small number of adolescents
(6%) were assigned to a high off-line victimization trajectory. In
contrast with Barker et al [3], the high off-line victimization
trajectory decreased rather than increased across adolescence.
This discrepancymight be related to the age range. In contrast to
our study, Barker et al [3] studied development only up to 16
years of age. A decrease in victimization experiencesmight set in
during late adolescence. The discrepancymight also be related to
differences in methodology. Barker et al [3] explicitly assessed
different forms of victimization, including verbal bullying. Al-
though physical bullying decreases during adolescence, verbal
bullying is found to increase at the end of childhood and remains
relatively high during adolescence [34]. From research on off-
line peer victimization, it is apparent that making a distinction
between at least two types of aggression, direct and indirect
aggression, is crucial [35]. Indirect victimization and direct peer
victimization are characterized by differences in prevalence
rates, age, and gender effects. Thus, the current trajectories that
are observed for victimization, in general, might differ from
those found for direct and indirect victimization separately.
Future studies will need to investigate the influence of the
type of victimization on the number and shape of develop-
mental trajectories.

Online victimization trajectories

To date, no studies have investigated developmental tra-
jectories of online victimization. As off-line and online victim-
ization are related, we expected to find similar trajectories for
online victimization. However, only two, rather than three,
developmental trajectories could be distinguished for online
victimization. The two trajectories mirrored the two substan-
tial trajectories found for off-line victimization. The first group
could be assigned to a trajectory of little to no online victim-
ization, and the second to a trajectory of moderate decreasing
victimization. The latter group showed an increase in online
victimization during early adolescence up to age 14 years,
followed by a decrease. For online victimization, a develop-
mental trajectory of high victimization could not be found.
Although off-line victimization showed a steady decrease
across adolescence, it might be that specific aspects of the
Internet contribute to the increase in victimization experi-
ences before age 14 years. From communication science, we
know that specifically the absence of visual and auditory cues
during computer-mediated communication might lead to
feelings of anonymity and disinhibited behavior [36]. Further-
more, in the absence of immediate visible feedback from vic-
tims, youth might need more advanced perspective-taking
skills to understand the effects of their aggressive acts on the
Internet. This would contribute to a later decrease in online
victimization compared with off-line victimization.

Overall, reported levels of online victimization were lower
compared with off-line victimization. Although new technolo-
gies, such as Internet and mobile phones, have provided new

venues for victimization, traditional forms still seem to domi-
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nate. The finding that off-line victimization is still more common
than online victimization is not unique to this study [34].

Joint online and off-line victimization trajectories

In line with cross-sectional studies, we observed an associa-
tion between the off-line and online trajectory group member-
ship. Notably, online victimization was always accompanied by
off-line victimization. Furthermore, adolescents who experi-
enced high off-line victimization were always victimized online
as well. In contrast to previous assumptions [37], the Internet
does not seem to create new victims. It seems that the Internet is
just another tool that bullies use to victimize a peer. This signif-
icant overlap between the victimization trajectories is in line
with the Victim Schema Model [22].

As the present study showed thatwe can distinguish between
ifferent trajectories of off-line and online victimization and
istinct joint trajectories, future research should investigate spe-
ific risk factors that increase the likelihood of belonging to a
igh-risk trajectory. One of these risk factors could be the nega-
ive bias that has been proposed as an underlyingmechanism by
he Victim SchemaModel. Notably, thismodelmainly focuses on
ictim characteristics that trigger victimization experiences.
hen investigating risk factors, it will be important to also con-

ider structural issues that might play a role in victimization. For
xample, the likelihood of victimization is also related to class
limate [38].

ife satisfaction and victimization trajectories

Afinal aim of the studywas to investigate the effect of off-line
nd online victimization trajectories on life satisfaction. Previous
tudies showed that off-line victimization had a negative effect
n psychosocial well-being [5]. In line with these studies, ado-
escents assigned to the low off-line victimization trajectory
eported the highest level of life satisfaction. Furthermore, our
tudy showed that adolescents who were assigned to the low
nline victimization trajectory reported more life satisfaction
han those assigned to the moderate online victimization tra-
ectory.

Finally,we looked at the relationship between life satisfaction
nd the joint trajectories. Adolescents assigned to the high off-
ine andmoderate-online groups reported the lowest level of life
atisfaction. In line with Fredstrom et al [21], we expected that
nline victimization would show a unique relationship with life
atisfaction. However, as low online and high off-line victimiza-
ion did not occur in isolation, the unique contribution of both
ypes could not be further distinguished. All youth who experi-
nced online victimization also experienced off-line victimiza-
ion. Therefore, on the basis of our findings, we cannot decisively
ule out that it is adolescents’ online experiences per se that led
o decreases in life satisfaction.

imitations and suggestions for future research

Although the cohort-sequential design (CSD) we used is con-
idered an adequate approximation of a true longitudinal de-
igns, it also has some disadvantages [30,39]. For one, in compar-
son with a full longitudinal design, a CSD reflects individual
evelopment over a shorter span. A second limitation concerns
he operationalization of peer victimization, we assessed victim-

zation experiences with only two items. We believe that future
esearch would benefit from including a more comprehensive
easure to assess victimization in a true longitudinal design.
In sum, the current studywas the first to investigate develop-

ental trajectories in both online and off-line victimization dur-
ng adolescence in a single study. Overall, victimization experi-
nces diminished across adolescence. In addition to a large group
f adolescents who did not experience online or off-line victim-
zation, some adolescents followed a trajectory of moderate to
igh victimization.
Although online victimization is less prevalent than off-line

ictimization, the dual-trajectory approach demonstrated why
he study of online victimization is crucial. A particular group of
outh experience dual victimization. They are victimized both
ff-line and online. Thus, victimization follows youth home from
chool [40]. We need to understand better how we can stop this
ycle of victimization.
Finally, the current study shows that not only recurring off-

ine victimization but also that recurring online victimizationhas
egative consequences. However, definite conclusions about the
nique contribution of online victimization cannot yet be drawn.
ur results do confirm that victimization can no longer be stud-
ed without considering adolescent peer relationships on the
nternet. As a result, the overlap between off-line and online
ictimization trajectories suggests that prevention programs
hould focus on both forms to better reflect adolescents’ every-
ay peer victimization experiences.
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