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Abstract

Purpose—~Four forms of school bullying behaviors among US adolescents and their association
with socio-demographic characteristics, parental support and friends were examined.

Methods—Data were obtained from the Health Behavior in School-Aged Children (HBSC) 2005
Survey, a nationally-representative sample of grades 6 to 10 (N = 7182). The Olweus Bully/Victim
Questionnaire was used to measure physical, verbal and relational forms of bullying. Two items were
added using the same format to measure cyber bullying. For each form, four categories were created:
bully, victim, bully-victim, and not involved. Multinomial logistic regressions were applied, with
socio-demographic variables, parental support and number of friends as predictors.

Results—Prevalence rates of having bullied others or having been bullied at school for at least once
in the last 2 months were 20.8% physically, 53.6% verbally, 51.4% socially or 13.6% electronically.
Boys were more involved in physical or verbal bullying, while girls were more involved in relational
bullying. Boys were more likely to be cyber bullies, while girls were more likely to be cyber victims.
African-American adolescents were involved in more bullying (physical, verbal or cyber) but less
victimization (verbal or relational). Higher parental support was associated with less involvement
across all forms and classifications of bullying. Having more friends was associated with more
bullying and less victimization for physical, verbal and relational forms, but was not associated with
cyber bullying.

Conclusions—Parental support may protect adolescents from all four forms of bullying. Friends
associate differentially with traditional and cyber bullying. Results indicate that cyber bullying has
a distinct nature from traditional bullying.
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School bullying has been identified as a problematic behavior among adolescents, affecting
school achievement, prosocial skills, and psychological well-being for both victims and
perpetrators [1-3]. Bullying is usually defined as a specific form of aggression, which is
intentional, repeated, and involves a disparity of power between the victim and perpetrators
[4]. Previous studies have found that boys have a higher prevalence of bullying perpetration
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than girls and bullying behavior tends to peak in middle school and then decrease [5]. In one
of the few analyses of a nationally-representative sample of adolescents in the United States,
Nansel and colleagues [6] reported that the prevalence of frequent involvement in school
bullying in the past 2 months was 29.9%, which included 13.0% as bullies, 10.6% as victims,
and 6.3% as both. Inthe U.S. sample, compared to Caucasian adolescents, Hispanic adolescents
were involved in more frequent bullying perpetration, while African-American adolescents
were less likely to be bullied.

Adolescent bullying may take many forms, such as physical [4], verbal [4], and relational or
social [7]. Physical bullying (e.g., hitting, pushing, and kicking) and verbal bullying (e.g.,
name-calling and teasing in a hurtful way) are usually considered to be a direct form, while
relational bullying refers to an indirect form of bullying, such as social exclusion and spreading
rumors. Studies on direct and indirect bullying have consistently shown that boys are more
involved in direct bullying, while girls are more involved in indirect bullying [8,9].

As computers and cell phones are rapidly becoming popular for adolescents, cyber bullying,
or electronic bullying, is emerging as a new form of bullying. Cyber bulling can be defined as
a form of aggression that occurs through personal computers (e.g., e-mail and instant
messaging) or cell phones (e.g., text messaging). Kowalski and Limber [10] reported that
among their sample of 3,767 middle school students in the southwestern and northwestern
United States, 22% reported involvement in cyber bullying, including 4% as bullies, 11% as
victims, and 7% as both. There isalso evidence showing that similar to traditional victimization,
experiences with cyber victimization are associated with psychosocial problems such as
emotional distress [11]. In a study of Canadian adolescents in 71" grade, boys were more likely
to be cyber bullies than girls, and there was no gender difference in prevalence of victimization
[12]. As investigation of cyber bulling is at an early stage, little is know about other
demographic differences, such as age, racial or SES differences in the prevalence of cyber
bullying and victimization in the United States or in other countries.

Among a number of risk and protective factors, previous research indicates that parents and
friends are two important sources of social influences associated with adolescent bullying and
victimization. For example, previous studies showed that positive parental practices, such as
parental warmth or support, could protect adolescents from involvement in both bullying
perpetration [13] and victimization (i.e., being bullied) [14]. Compared to parents, friends seem
to play a more mixed role: having more friends was found to be negatively related to
victimization, suggesting a “friendship protection hypothesis” [11,15]; yet adolescents
identified as bullies were found to be less socially isolated [16].

There is no doubt that parenting and friendships play important roles for understanding
adolescent bullying. However, no studies have examined their roles across different forms of
bullying, particularly cyber bullying. In addition, limited studies have been conducted
nationally to provide a valid estimation of prevalence of physical, verbal, relational, and cyber
bullying by adolescents’ gender, age, and race/ethnicity in the United States.

The current study examined four forms of in-school bullying, with two main purposes: (1) to
explore gender, age, racial and SES differences in prevalence of each form of bullying among
adolescents in grades 6 through 10; and (2) to examine the roles of parental support and number
of friends on each form. This study is among the first to examine the new form of bullying,
cyber bullying, using a nationally-representative sample of adolescents in the United States.
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Sample and Procedure

Measures

Self-report data on bullying were collected from 7,508 adolescents in the 2005/2006 Health
Behavior in School-aged Children (HBSC) study in the United States. HBSC is a World Health
Organization collaborative cross-national study, examining health behaviors among children
and their social determinants [17]. To obtain a nationally-representative sample with
controllable estimation errors, the U.S. sampling design was a three-stage stratified design with
an oversample of African-American and Hispanic students. The three stages were school
districts, schools, and school classes. Stratification was conducted by nine strata of census
regions, and three strata of grades within each census region. The software used for the current
study, the survey procedures of SAS, version 9.1 [18], fully took into account this sampling
design in the analyses.

Data were collected through anonymous self-report questionnaires distributed in the classroom
in grade 6 to 10. Youth assent and parental consent were obtained as required by the
participating school districts. The study protocol was reviewed and approved by the
Institutional Review Board of the Eunice Kennedy Shriver National Institute of Child Health
and Human Development. Information was obtained from 327 schools out of which 97 schools
were identified as ineligible schools. Data was collected from students in the remaining 230
schools; 85% (9,016) of the eligible students participated in the HBSC study. The questionnaire
containing the bullying items was given to approximately half of the students in grade 6
(randomly selected); therefore, a total of 7,508 students completed the HBSC questionnaire
with the bullying items.

Socio-Demographic Variables—Gender was measured as male or female. Grade was
measured with five levels: 6 through 10. As evidence shows that bullying behavior peaks in
middle school, grade was collapsed into three categories: grade 6, grades 7 & 8, and grades 9
& 10. Race/ethnicity was collapsed into four categories: Caucasian, African-American,
Hispanic, and others, as there was insufficient sample size for separate groups within other
minorities. The family affluence scale, FAS, developed for HBSC, was used as the proxy for
SES. It consists of four items on family material wealth (i.e, having own bedroom, number of
times on a traveling vacation in a year, number of home computers and number of cars owned).
This scale has shown desirable reliability and validity in previous studies [19]. The four items
were combined to produce a linear composite score and standardized.

Bully/Victim—The items assessing physical, verbal, and relational bullying were based on
the Olweus Bully/Victim Questionnaire [20]. For each item, two parallel questions asked how
often participants had either bullied others (bullying) or been bullied (victimization) in the past
2 months at school. Previous studies have reported a good reliability and validity [20]. Two
new items were added using the same format to measure cyber bully/victim.

After given astandard definition of bullying, participants were asked how often they had bullied
others or had been bullied at school in the past couple of months in a variety of different ways.
Physical bullying was measured by one item - hitting, kicking, pushing, shoving around, or
locking indoors. Verbal bullying was measured by three items - calling mean names, making
fun of, or teasing in a hurtful way; calling mean names about race; and calling mean names
about religion. Relational bullying was measured by two items - socially excluding others; and
spreading rumors. Cyber bullying was measured by two items - “bullying using a computer or
email messages or pictures”; and “bullying using a cell phone”.

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.
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Response options were “none”, “only once or twice”, “2 or 3 times a month”, “about once a
week”, and “several times a week”. A previous study recommended the cutoff point of “2 or
3 times a month” to code a student as involved or non-involved [20]. However, as it is not
uncommon in the literature of cyber bullying to count a single incident as experience of cyber
bullying [11,21], we chose the cutoff point of “only once or twice” for all items to make
meaningful comparisons across the four forms. Participants were first coded as involved or not
involved in each form for bullying or victimization. They were then categorized into one of
four groups: involved in bullying others only (bullies), involved in being bullied only (victims),
involved in both bullying others and being bullied (bully-victims), or not involved at all (non-
involved).

Parental Support—Parental support was measured by four items from the Parental Bonding
Instrument, which were included in the HBSC survey to measure parental support/warmth
[22]. The students were asked if their parent or guardian 1) helps them as much as they needed;
2) is loving; 3) understands their problems and worries; and 4) makes them feel better when
they were upset. Response options were “almost never”, “sometimes”, and “almost always’.
The mean of the four items was calculated. Because the distribution was highly skewed, the
variable was dichotomized around the mean in to two categories: “higher parental support”

and “lower parental support”.

Number of Friends—Two items asked about how many male or female friends the student
had. Response options ranged from “0” to “3 or more”. Because a majority of the students
reported “3 or more” for both items, the sum was calculated and dichotomized into two
categories: “three or more friends” and “fewer than three friends” for easier interpretation.

All analyses were conducted using SAS, version 9.1, with adjustments for survey stratification,
clustering, and weighting. For each form of bullying, analyses consisted of two steps:
descriptive statistics and multinomial logistic regressions. Descriptive statistics were used to
determine the prevalence of involvement in bullying and being bullied, and the prevalence for
each of the four bullying classifications. Multinomial logistic regression models were used to
compare bullies, victims, and bully-victims with those who were never involved in relation to
parental support, friend group status, and socio-demographic variables. To test if parental
support and number of friends we associated with each form of bullying differentially by
gender, we included two interaction terms in each of the multinomial logistic regression
models, i.e., interaction of gender with parental support, and interaction of gender with number
of friends.

Sample Characteristics

Among the 7,508 adolescents who completed the survey with the bully/victim items, 326 were
excluded due to missing information on variables included in the current study (4.3%: 1.0%
missing on demographic variables, 2.1% missing on parental or peer variables, and additional
1.2% missing on bully-victim items), resulting in an analytic sample of 7,182 (95.7%). The
sample consisted of 47.8% males, 42.6% Caucasian Americans, 18.2% African-Americans,
and 26.4% Hispanic Americans. The mean age of the sample was 14.3 years, with a standard
deviation of 1.42.
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Prevalence of Bullying and Victimization

The prevalence of bullying and victimization are reported in three ways: for each item (Table
1), for each form (physical, verbal, relational, cyber; Table 2), and for each bullying
classification (bullies, victims, bully-victims, and non-involved; Table 3).

At the item level, the two most common types of bullying behaviors were calling someone
mean names and social isolation (Table 1). The two most common types of victimization were
being called mean names and having rumors spread about them. It is interesting to note that
the percentages of involvement in bullying and victimization are similar for most items, except
for spreading rumors, in which much more victimization than bullying perpetration was
reported.

Prevalence rates of bullying and victimization (Table 2) are given for the total sample, and
across each category of parental support, number of friends, and the three demographic
variables. In this sample, 13.3% reported that they had bullied others at least once in the last
2 months physically, 37.4% verbally, 27.2% socially, and 8.3% electronically. The prevalence
rates of victimization in the last 2 months were 12.8% for physical, 36.5% for verbal, 41.0%
for relational, and 9.8% for cyber forms.

When examining the forms of bullying, we found that the prevalence of involvement in bullying
others, being bullied, or both, was 20.8% for physical, 53.6% for verbal, 51.4% for relational,
and 13.6% for cyber (Table 3). Among those who were involved in physical bullying, 38.9%
were bullies only (i.e., 601 out of 1594), 36.0% were victims only, and 26.3% were bully-
victims. For verbal bullying, 30.3% were bullies only, 31.7% were victims only, and 38.1%
were bully-victims. For relational bullying, 19.1% were bullies only, 48.1% were victims only,
and 32.8% were bully-victims. For cyber bullying, 27.4% were bullies only, 40.0% were
victims only, and 32.6% were bully-victims.

Multinomial Logistic Regressions

Multinomial logistic regressions were performed for each of the four forms of bullying:
physical, verbal, relational, and cyber. In each of the four multinomial logistic regressions, the
bullying classification was the outcome variable, with non-involved as the reference category,
and with parental support, number of friends, and the demographic variables as predictors. The
two interaction terms were not significant in any of the four regressions, indicating no gender
differences in the influences of parental support and number of friends on adolescent bullying.
Analyses were rerun by excluding the two interaction terms. The odds ratios and their
corresponding 95% confidence intervals from the multivariate analyses are reported in Table
4.

Gender—Compared to girls, boys were likely to be more involved in physical (bullies,
victims, or bully-victims) and verbal forms (bully-victims), but less involved in relational form
(victims or bully-victims). For cyber bullying, boys were more likely to be bullies, whereas
girls were more likely to be victims.

Grade—For these analyses, adolescents in 61 grade were set as the reference group to test
grade differences. There was no difference between 6! graders and 7t/ 8t graders on bullying
perpetrations (bullies or bully-victims) in any of the four forms. However, 7t / 8" graders
were less likely to be victims for physical, verbal, and relational forms. Compared to 6" graders,
oth /10t graders were less involved in bullying for physical (bullies, victims, or bully-victims),
verbal (victims or bully-victims), relational (victims or bully-victims), or cyber form (bullies).
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Ethnicity and FAS—Compared to Caucasian adolescents, African-American adolescents
were more involved in bullying perpetration (physical, verbal, and cyber), but less involved in
victimization (verbal and relational). Hispanic adolescents were more likely to be physical
bullies or cyber bully-victims than Caucasian adolescents. Adolescents in ‘other’ ethnicities
were less likely to be relational bullies or verbal bully-victims, but more likely to be the targets
of cyber bullying than Caucasian adolescents. Adolescents from more affluent families were
less likely to be physical victims, but more likely to be cyber victims.

Parental Support—With the group reporting lower parental support as referent, all estimates
of ORs for parental support were below 1.0, ranging from 0.50-0.90, indicating that higher
parental support was negatively associated with involvement in bullying across all four forms.
With physical victims and cyber bullying-victims as the exceptions, all other Cls were
significant.

Number of Friends—Number of friends was related to involvement in all three traditional
forms, i.e., physical, verbal, and relational, but was not related to cyber bullying. For physical,
verbal, and relational bullying, adolescents with more friends were more likely to be bullies,
but less likely to be victims, and with the exception of physical bullying, they were also less
likely to be bully-victims.

Discussion

Findings indicate high prevalence rates of having bullied others or having been bullied at school
for at least once in the last 2 months: 20.8% physically, 53.6% verbally, 51.4% socially, or
13.6% electronically. After categorizing respondents into four categories (bullies, victims,
bully-victims, and non-involved), we found that adolescents with higher parental support
reported less involvement in all four forms of bullying while having more friends was
associated with more bullying (bullies) and less victimization (victims or bully-victims) in
physical, verbal, and relational forms, but this was not the case for cyber bullying. Socio-
demographic differences in bullying varied across the four different forms.

Consistent with previous studies [14], our results on parental support suggest that positive
parental behaviors protect adolescents from not only bullying others but also being bullied.
The protective effects were consistent for all four forms of bullying, with similar magnitudes
of strength.

The negative relations between having more friends and victimization in physical, verbal, and
relational forms supports the “friendship protection hypothesis” suggesting that friendship
protects adolescents from being selected as targets of bullies [15,23]. The positive relation
between having more friends and bullying in the three traditional forms is consistent with
previously reported lower social isolation in bullies [16]. This may reflect a need among
adolescents to establish social status, especially during transition into a new group [5], and
may explain the peaking of prevalence rates of bullying in all four forms during 7t grade or
8t grade, a period of transition to middle school (Table 2).

As previous studies found a high correlation between traditional forms of bullying and cyber
bullying, some researchers have argued that cyber bullying is a “new bottle but old

wine” [24]. However, our results show a quite differe nt role played by friends on cyber bullying
compared to three traditional forms of bullying. Unlike physical, verbal, or relational bullying,
cyber bullying was not related to number of friends. This reflects a distinct nature of cyber
bullying compared to traditional forms of bullying.
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Our results show that boys and girls are aggressive in different ways; boys engage more in
physical or verbal bullying, whereas girls use spreading rumors and social exclusion as bullying
tactics. The gender differences in direct and indirect forms of bullying are consistent with
previous studies [8,9].

Age differences were consistent across the three traditional forms of bullying. Compared to
6t graders, 7t/ 8t grades were less likely to be victims in all three traditional forms.
Adolescents in 9/ 10t grades reported lower frequencies of physical bullying and also less
physical, verbal, and relational victimization. Cyber bullying did not vary by grade, with the
only exception being that the proportion of bullies was lower for 9/ 10" graders than 6
graders.

The racial differences in the three traditional forms of bullying were similar to previous studies
[6]. We found that African-American adolescents were more likely to be bullies but less likely
to be victims. Hispanic adolescents were more involved in physical bullying. Our results show
that higher SES may protect adolescents from victimization physically, but increased the risk
of involvement in both bullying and victimization electronically. This is likely due to greater
availability of computers and cell phones for adolescents from wealthier families.

There were several limitations to this study. First, the cross-sectional nature of the survey limits
the ability to make causal conclusions. Longitudinal studies are needed to confirm the
predictive effects of parental support and number of friends on bullying. Second, all data were
student self-report. Testing information from multiple sources is recommended for future
studies. Third, we used a cutoff point for the variables of bullying and victimization and did
not examine the frequency of involvement in both behaviors. However, the lower frequency
of cyber bullying suggested dichotomous classifications as the most useful categorization. And
this categorization allows us to further obtain four distinct groups: bullies, victims, bully-
victims, and non-involved. Last, we did not examine the association between cyber bullying
and the traditional forms of bullying. Future studies are recommended on the relationship
between cyber bullying and traditional bullying.

Nonetheless, this study extends the previous literature in at least four ways. First, we assessed
cyber bullying among US adolescents using the same format as in the Olweus Bully/Victim
Questionnaire, which has been used internationally to measure the traditional forms of bullying
[20]. Even though the two items did not assess every mode of cyber bullyings behavior, we
included the two major electronic devices: computer and cell phones. Using equivalent time
frame and response categories as the other bullying forms allowed us to make comparisons
between cyber bullying and traditional forms of bullying. In a review on cyber bullying, Kraft
[21] found a wide variation in the prevalence from studies conducted in four different courtiers
including the United States. For example, from findings of five studies conducted in the United
States the prevalence rates of cyber bullying ranged from 6% to 42%. One of the reasons for
the wide variation is the lack of a standard assessment format. Second, we examined the
prevalence rates and correlates for four different forms of bullying behaviors: physical, verbal,
relational, and cyber. Our results suggest the distinct natures of the four forms, especially
between the cyber form and the other three traditional forms, in terms of their relations with
other variables. Third, we examined the co-occurrence of bullying and victimization within
the same person. It is important to identify bully-victims as a distinct group; for example, only
bully-victims showed gender differences in the verbal form of bullying. And last, we used a
large-scale nationally representative sample with sufficient representation from multiple age
and racial groups. In conclusion, our results confirmed the important roles of parental support
and number of friends, and suggest that demographic characteristic as well as different forms
of bullying should be considered when examining or planning interventions on adolescent
bullying.

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Reference

Page 8

Acknowledgement

This research was supported by the Intramural Research Program of the Eunice Kennedy Shriver National Institute
of Child Health and Human Development and the Maternal and Child Health Bureau of the Health Resources and
Services Administration.

[1]. Boulton MJ, Trueman M, Murray L. Associations between peer victimization, fear of future
victimization and disrupted concentration on class work among junior school pupils. Br J Educ
Psychol 2008;78(Pt 3):473-489. [PubMed: 18652743]

[2]. Hawker DS, Boulton MJ. Twenty years’ research on peer victimization and psychosocial
maladjustment: a meta-analytic review of cross-sectional studies. J Child Psychol Psychiatry
2000;41(4):441-455. [PubMed: 10836674]

[3]. Roland E. Aggression, depression, and bullying Others. Aggressive Behav 2002;28:198-206.

[4]. Olweus, D. Bullying at school what we know and what we can do. Blackwell; Cambridge, MA: 1993.

[5]. Goldbaum, S.; Craig, WM.; Pepler, D.; Connolly, J. Developmental trajectories of victimization:
Identifying risk and protective Factors. In: Zins, JE.; Elias, MJ.; Maher, CA., editors. Bullying,
victimization, and peer harassment: A handbook of prevention and intervention. Haworth Press;
New York, NY, US: 2007. p. 143-160.

[6]. Nansel TR, Overpeck M, Pilla RS, Ruan WJ, Simons-Morton B, Scheidt P. Bullying behaviors among
US youth: prevalence and association with psychosocial adjustment. JAMA 2001;285(16):2094—
2100. [PubMed: 11311098]

[7]. Crick NR, Grotpeter JK. Relational aggression, gender, and social-psychological adjustment. Child
Dev 1995;66(3):710-722. [PubMed: 7789197]

[8]. Bjorkqvist K. Sex differences in physical, verbal, and indirect aggression: A review of recent research.
Sex Roles 1994;30:177-188.

[9]. Owens L, Shute R, Slee P. “Guess what | just heard!”: Indirect aggression among teenage girls in
Australia. Aggressive Behav 2000;26(1):67-83.

[10]. Kowalski RM, Limber SP. Electronic Bullying Among Middle School Students. J Adolesc Health
2007;41(Suppl):S22-S30. [PubMed: 18047942]

[11]. Raskauskas J, Stoltz AD. Involvement in traditional and electronic bullying among adolescents.
Dev Psychol 2007;43(3):564-575. [PubMed: 17484571]

[12]. Li Q. Cyberbullying in schools: A research of gender differences. Sch Psychol Int 2006;27(2):157—
170.

[13]. Bowers L, Smith PK, Binney V. Perceived family relationships of bullies, victims and bully/victims
in middle childhood. J Soc Pers Relat 1994;11(2):215-232.

[14]. Haynie DL, Nansel T, Eitel P, Crump AD, Saylor K, Yu K, et al. Bullies, victims, and bully/victims:
Distinct groups of at-risk youth. J Early Adolesc 2001;21(1):29-49.

[15]. Hodges EV, Boivin M, Vitaro F, Bukowski WM. The power of friendship: Protection against an
escalating cycle of peer victimization. Dev Psychol 1999;35:94-101. [PubMed: 9923467]

[16]. Spriggs AL, lannotti RJ, Nansel TR, Haynie DL. Adolescent bullying involvement and perceived
family, peer and school relations: commonalities and differences across race/ethnicity. J Adolesc
Health 2007;41(3):283-293. [PubMed: 17707299]

[17]. Roberts C, Currie C, Samdal O, Currie D, Smith R, Maes L. Measuring the health and health
behaviours of adolescents through cross-national survey research: Recent developments in the
Health Behaviour in School-aged Children (HBSC) study. J Public Health 2007;15(3):179-186.

[18]. SAS Institute I. SAS/STAT 9.1 User’s Guide. Vol. Volumes 1-7. SAS Institute Inc; Cary, NC: 2004.

[19]. Schnohr CW, Kreiner S, Due EP, Currie C, Boyce W, Diderichsen F. Differential item functioning
of a family affluence scale: Validation study on data from HBSC 2001/02. Soc Indic Res 2008;89
(1):79-95.

[20]. Solberg ME, Olweus D. Prevalence Estimation of School Bullying with the Olweus Bully/Victim
Questionnaire. Aggressive Behav 2003;29:239-68.

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Wang et al.

Page 9

[21]. Olweus, D. The revised Olweus bully/victim questionnaire. Research Center for Health Promotion
(HIMIL), University of Bergen. Bergen, Norway. Patent. N-5015. 1996.

[22]. Parker G, Tupling H, Brown LB. A parental bonding instrument. Br J Med Psychol 1979;52(1):1-
10.

[23]. Boulton MJ, Trueman M, Chau C, Whitehand C, Amatya K. Concurrent and longitudinal links
between friendship and peer victimization: Implications for befriending interventions. J Adolesc
1999;22(4):461-466. [PubMed: 10469510]

[24]. Li Q. New bottle but old wine: A research of cyberbullying in schools. Comput Human Behav
2007;23(4):1777-1791.

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



Page 10

Wang et al.

8'g 0'g 9'g 0L L'S 09 auoyd |90 & Buisn paljng 'z
€8 L'y 6L 9L T8 T9 saunoid Jo sabessaw Jrew
-9 40 JaIndwiod e Buisn paijing ‘1

19949
£9¢ S0T T2 0ct 6'1¢ [ siowinJ as|ey peaids
10 sal] pjo} :Jowns Buipeaids 'z
v'Le 8'€C 9'€C ere 9'Ge 0've paJoufi sem Jo spuaty Jo dno.b
B WOJJ PAPNJIXa :UOITR[OS] [8190S 'T

[euonesy
S €e L'6 '8 g8 8'G uoib1]aJ1 IN0Ge SJUBIWOI
pue SaWweu Ueaw Yum paljing ‘g
eTr 59 41 0ct TET 16 10]09 10 8J€J JNOQE S)UBWWOI
pue Saweu ueaw yum paijing 'z
T1E 0ee 0¢ce 9'/€ g1¢ 2S¢ Aem |njuiny e ur pasea) 1o ‘Jo uny
apew Sem ‘saleu ueaw paj[ed ‘T

[eqUdA
L'8 8'8 L 181 8¢t €€eT S100pUl P320] J0 ‘punose
panoys ‘paysnd ‘paxaIy ‘HH ‘T

[edtsAud

WNIIA Alng WIDIA Aling WNIIA Alng Swiay| swi04

(2828 =N) (s6e€ = N) (egTL=N)
afewa aleN |e101

NIH-PA Author Manuscript

NIH-PA Author Manuscript

wia}| Juawssassy BulAjing Aq uswaAjoAu] Jo abejuadiad

T alqel

NIH-PA Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



Page 11

Wang et al.

*ApMIs 1U81IND 8] U 8|CRLIBA SNONUIUOD PAZIPJEpUE]s B Se Palesld Sem Sy4 8sneasq 8]gel SIUl Ul PapN|oul JOU SeM S/ "810N

9'6 L8 8¢ 182 gee '9g 0zt 9vT (8'19) Y0¥y BION IO €

00T 9L oy R T/ STy 6'GE (3 AN (cse) 1842 € Uey} Jama
$199d JO N

T8 89 €'Ge 0€z T'€E 02 91T 6'6 (0°2) 9vve JaybiH

Tan 96 T'9Y 6'0¢ 0’0y (44 g€l €97 (0°es) 9eL€ 1amo
1oddns 1uared

L2t €L (47 L€z €'9¢ (A4 oYt YA (821) 282 Yo

8'6 96 zoy R T/ 1.8 G'9g 9°€T a1 (7°92) 669T oluedsiH

86 601 goe g6e IR &S LT 991 (z'81) 26ET oy

0'6 L9 STy 08z 9'9g 6'GE 12T 807 (9°2v) yoee uelseone)
Auoluyg/e0ey

0L 09 L'SE 0€z 0TE 0've g9 01T (522) 6SPT 0T 8peIo

98 08 AL 06z v'ze 67 8'6 81T (6%2) 89€T 6 opeI9

TTT 8'6 oy V1€ TLe a7 8T ) (5'72) 099T 8 apeI9

62T T6 oSy 62 xa4 Ay 9'91 6€T (6°02) 59T L 8pei9

66 7’6 005 78z 414 7'GE g1 64T (e°0T) TVOT 9 8pel9
apeio

€01 TL 9'sy 5.2 zse L've L8 88 (cze) L8l a[ewed

z6 L6 0'9¢ 892 0'8g €0y AN 78T (8°2v) s6€€ 3B
JETIEL)
8'6 €8 0Ty (X G'9g 'L 821 €eT (o0t) 2812 [e10L
WNdIA Aling WndIA Aling WdIA Aling WdIA Aling (%) N sal1obared

19040

Jeuone|ay

[eqJan

[eatsAud

(z812

= N) SpuaLi4 Jo JaquinN pue 1oddng [elualed ‘Aoiuyi3/eoey ‘apels) ‘lspuss) Ag BuiAjing Jo W04 yae3 ul JUSWSAJOAU] JO abrIusdlad

NIH-PA Author Manuscript

¢ dlqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



Page 12

Wang et al.

808 Gl¢e 98 6¢6¢ 7’98 ¥029 P3AJOAU]-UON
9 ove €y 16T €9 T6€ SWIOIA '€
[474 65T 6Y 097 Sy 6T€ swWRIA-AlINg "2
6¢ €T 8V SqT 8¢ 89¢ saling 7
€€l 45 vT 99 9'€T 8.6 panjonu]
19949
6'vv 197 S¢S T9.T S8y GLEE P3AjOAU]-UON
9'/Lc 00TT L'0C TEL €ve T€8T SWIOIA '€
8T VeL A1) STS 191 6v¢T swWRIA-AlINg "2
9’6 6€€ A 88¢ ¥'0T Lel saling 7
T'ss €LTC S'ly €91 18 L08€ panjonu]
[euone|ay
414 VLT 1547 T6vT €9v §9¢e P3AjOAU]-UON
LT 89 A1) 999 9T ovet SWIOIA '€
4 ceL 9'¢e 65 €0¢ T6YT swWRIA-AlINg "2
§9T 169 LT 689 T 9811 saling 7
8'TS €102 L'SS 06T 9'€S LT6€ panjonu]
[eQIBA
L'G8 08TE 6'TL 80¥¢ T6L 8899 P3AjOAU]-UON
q'q 0€e 66 e 9L V.S SWIOIA '€
43 (44" 'L L12 TS 6TV swWIRIA-AlINg "2
99 1574 60T 99¢€ 78 T09 saling 7
eVl 209 08¢ 186 8'0¢ 65T panjonu]
|eaisAud
% N % N % N sala0681eD
(28£=N) (s6e€ =N) (e8TL=N)
alewa- BT leo L

BuiA|Ing Jo W04 Yoe3 ul PaAJOAUI-UON puUR ‘SWRIIA-A|ING ‘SWNDIA ‘saljng Jo abeiuadiad

NIH-PA Author Manuscript

€9lqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



Page 13

Wang et al.

(ST'T'€8°0) 860 (¥1'1'56°0) v0'T (S0'1'68°0) 960 (z0'1'92°0) 880 wndIA-Buk|ing

(9e'1'66°0) 9T'T (Te'T'20'T) 9T'T (61'1'26°0) L0T (€0'1'92°0) 880 Ajuo Aling
Sv4

(rzorT) S9'T (0e'T'%8°0) v0'T (zv'1'18°0) L0T (¥8'1'68°0) 8C'T Ajuo wnain

(88'1'89°0) eT'T (5T'1'59°0) 980 (£6'0'29°0) 8.0 (z9'1'€5°0) 260 wiIA-Buik|ing

(e8'1'29°0) 10T (86'0'cv°0) 59'0 (0z'1'99°0) 680 (e8'1'e8°0) T Ao Anng
(1aur0) 20BY

(eT'T'55°0) 6.0 (zo'T'TL°0) G680 (Lz'1'18°0) 70T (ST'T'TL°0) 060 Ajuo wnan

(erevTT) 95T (z0'1'29°0) 6,0 (ST'T'2L°0) 760 (#8'T'%6°0) €T wnIA-BuIA|Ing

(26'1'06°0) €T (60'1'89°0) 980 (6€'1'6L°0) S0'T (68'1'€0'T) 6€'T Ajuo Aling
(o1uedsiH) aoey

(Tz'T'25°0) 6.0 (28'0'95°0) 0.0 (66'0'09°0) L0 (S0'1'€5°0) GL°0 Aluo wnoIA

(¥8'2'06°0) 09'T (60'T'€9°0) €80 (19'1'66°0) 9T (26'1'8L°0) ve'T wndIA-Buk|ing

(oLzzrT) vLT (05'106°0) 9T'T (e0'2'eTT) 26T (Sv'2's0'T) 09T Ajuo Aling
(UeoLIBWY/-URILYY) 80eYy

(80'T'5%°0) 690 (T9'0'01°0) 670 (25'0'€€0) €70 (ze'0'91°0) 44} Ajuo wnain

(TT'87°0) G0 (09°0'8€°0) 8r°0 (e8'0'€r0) 650 (#2'0'62°0) 90 wiIA-BulA|ing

(26'0's7°0) 99°0 (0z'T'25°0) 6.0 (9e'1'29°0) 260 (96'0'2t°0) 190 Ao Anng
(0T ® 6 9peID) dpeIo

(L9120 vT'T (18'0'€5°0) 99°0 (£8'0'25°0) 190 (#2'0'T1°0) G50 Ajuo wnan

(96'T'6L°0) STT (60'1'29°0) 980 (Tr'T'%2°0) 20T (85'1'95°0) 60 wnIA-BuIA|Ing

(ST'T'€S°0) 8.0 (TS'T'%9°0) 860 (68'1'18°0) ve'T (TZ'1'79°0) 98'0 Ajuo Aling
(87 L apei9) apei9

(€6°0'%5°0) 1.0 (€2°0'95°0) 790 (0z'T'e8°0) 00T (18'2'9LT) e Aluo wnoIA
(85'1'€6°0) 12T (98'0'€9°0) €L0 (99'T'6T'T) or'T (09'€'2272) 98'C wnoIA-Bulkfing

(sv'e'1eT) eLT (82'1'28°0) €0'T (ev'T'00'Tl 6T'T (50'€'16'T) e Ajuo Aling
(Aog) 1apus
1°D %56 f<le) 10 %56 f<le) 1 "D %56 o 1°0 %56 qd0 gS10bereD

139D |euolre|ay [LOBEYN 1eaisAud

NIH-PA Author Manuscript

v alqel

(28T. = N) suoissalfiay onsifo felwounniy
Buisn BulA|ing Jo0 swio4 INo4 Ylm spusii4 Jo JsquinN pue ‘Uoddng [eluared ‘sonsusloerey)d olydesbowsp-0190S Jo diysuone|ey

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



Page 14

Wang et al.

"0°T 9PNJIX3 S[EAJBIUI BUBPILUOD BU3 41 PO Ul Je S[eAI3IUI 30UBPIFU0D 94G6 J18Y) PUB SOIIRI SPPO 8y | "|aAs] 8duedlyIubIs 8y se pasn s1 GO' 40 eyd|y

a

‘Alannoadsal ‘spuatiy Jamay pue poddns [euased Jamoj ‘UedLIsWY aHYAA ‘9 apedb ‘aewsay ale spually Jo Jaquinu pue uoddns jeuased ‘Aio1uyle/adel ‘apelb ‘iapush Joy sdnolb aouaiayal w;._.mv

‘810N
(60°'7'09°0) 18°0 (580'19°0) 2.0 (¥8'0°25°0) 690 (66°0'19°0) 810 AJuO wndIA
(Ly'1'28°0) 60'T (26°0'29°0) 8.0 (56'0'99°0) 6.0 (LT'1'9L°0) ¥6'0 wdIA-Buik|ing
(85'162°0) T (98°'T'6T'T) 6v'T (09°'T°20°7T) €T (L0Z'0g'T) v9'T Auo Aling
(a101Al) spuali4 Jo JaquinN
(z20'ev0) G50 (0£°0'25°0) 190 (58°0'25°0) 690 (6T'T'0L°0) 160 Auo wnoIA
(0T'T'55°0) 8.0 (09°0'T7°0) 670 (02°0'87°0) 850 (69°0'8€°0) 250 WoIA-Bulk|Ing
(82°0'2€°0) ¥5°0 (92°0'05°0) 290 (89°0'8%°0) 150 (0£°0°9%°0) /S0 Auo Aling
(4ayb1H) Hoddns |eiuaIRd
(ve'T'20T) ITT (€T'1'86°0) 90T (0T'1'56°0) 20T (96°0'92°0) G680 Auo wnoIA
1 "0 %66 4o 1 "0 %56 do ‘1D %56 do ‘1'D %56 qd0 pSeM00a1eD
18040 |euonejay [ZOIEYN eaisAud

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

J Adolesc Health. Author manuscript; available in PMC 2010 October 1.



