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Abstract

Background: Adolescent bullying is associated with a range of adversities for those who are bullied i.e,, victims and
bully-victims (e.g., those who bully others and get victimised), including reduced psychological functioning and
eating disorder symptoms. Bullies are generally well-adjusted psychologically, but previous research suggests that
bullies may also engage in problematic diet behaviours. This study investigates a) whether adolescents involved in
bullying (bullies, victims, bully-victims) are at increased risk of weight loss preoccupation, b) whether psychological
functioning mediates this relationship and c) whether sex is a key moderator.

Method: A two-stage design was used. In stage 1, adolescents (n =2782) from five UK secondary schools were
screened for bullying involvement using self and peer reports. In stage 2, a sample of bullies, victims, bully-victims
and uninvolved adolescents (n = 767) completed a battery of assessments. The measures included the eating
behaviours component of the Child and Adolescent Psychiatric Assessment, which was reduced to one factor
(weight loss preoccupation) and used as the outcome variable. Measures of self-esteem, body-esteem and
emotional problems were reduced to a latent (mediator) variable of psychological functioning. Multi-group analysis
examined the effects of sex and all models were adjusted for covariates (BMI, pubertal stage, age, parental
education and ethnicity).

Results: Bullies, victims and bully-victims were at increased risk of weight loss preoccupation compared to adolescents
uninvolved in bullying. The mechanism by which bullying involvement related to increased weight loss preoccupation
varied by bullying role: in bullies the effect was direct, in victims the effect was indirect (via reduced psychological
functioning) and in bully-victims the effect was both direct and indirect. Sex significantly moderated the relationship in
bullies: weight loss preoccupation was only statistically significant in bullies who were boys.

Conclusion: Bullying involvement during adolescence is associated with weight loss preoccupation. Bullies are likely
driven by a desire to increase attractiveness and social status; whereas weight loss preoccupation in bullied adolescents
may have maladaptive influences on diet and exercise behaviours due to its association with reduced psychological
functioning. Future research should consider peer victimisation as a potential modifiable risk factor for reduced
psychological functioning and weight loss preoccupation, which if targeted, may help to prevent maladaptive
diet and exercise behaviours.
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Background

Bullying, defined as the intentional and repeated harm
caused by peers where there is a real or perceived power
imbalance [1], is pervasive [2, 3]. Bullied adolescents,
ie, victims and bully-victims (those who bully others
and get bullied themselves), experience wide-ranging
and long-lasting adverse effects on their psychological
and psychiatric health, such as low self-esteem [4], de-
pression [5], psychosis [6] and self-harm [7].

Bullying can be physical (e.g., hitting, kicking), rela-
tional (e.g., spreading rumours in person or online) or
verbal (e.g., name calling). It is well documented that be-
ing bullied verbally, particularly about appearance, can
negatively affect body-esteem (i.e., body image) and lead
to disordered eating [8]. There is emerging evidence that
any type of peer victimisation (e.g., physical, relational,
cyber) can have similar adverse effects on body-esteem
[9] and diet behaviours [10] in victims and bully-victims.

Bullies, those who perpetrate bullying and are never vic-
timised, also appear to be at increased risk of eating dis-
order symptoms [10, 11]. This is noteworthy because
bullies tend to be well-adjusted psychologically and suffer
few negative consequences as a result of harming others
[12]. Bullying is principally a means to achieve status and
access to resources [13]. Research suggests that bullies are
bi-strategic, in that, to obtain dominance in the peer group
they reduce the status of their victim through aggressive
acts [14, 15] and use self-promotion to enhance their own
desirability [16]. During adolescence, attractiveness is a
highly valued status characteristic [17] and this is often
represented as a slim and curvaceous ideal for females [18]
and a slim and muscular ideal for males [19]. Obtaining ei-
ther of these ideals may require a significant amount of
weight control through diet and exercise. Research to date
has not investigated the extent to which bullies, victims
and bully-victims are preoccupied with losing weight.

If bullies, victims and bully-victims are all at increased
risk of weight loss preoccupation, is it via the same path-
ways? Copeland and colleagues found that increased emo-
tional problems was the mechanism by which bullying
involvement led to eating disorder symptoms [10], which
is not surprising considering the comprehensive effects
that being bullied has on emotional problems and psycho-
logical functioning [20] (such as self-esteem and body-
esteem). However, bullies tend to have good psychological
functioning [21], are often popular in the peer group and
enjoy high social status [22]. It is thus plausible that psy-
chological functioning may play a mediating role between
bullying involvement and preoccupation with weight loss
in victims and bully-victims, but not bullies.

Reduced psychological functioning may mediate the rela-
tionship between bullying involvement and a preoccupation
with controlling weight, but there are potentially moderat-
ing factors in addition. Research indicates that girls are at
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greater risk of disordered eating and body dissatisfaction
[23], whilst boys are more likely to engage in eating and
exercise strategies to build muscle or lose weight [24,
25]; because of such differences in the potential strat-
egies used by males and females, sex should thus be ex-
amined as a potential moderator. Other factors that can
influence body-image and weight control behaviours
are body mass index, pubertal stage, age, ethnicity and
socioeconomic status [23, 26—30]. Identifying such me-
diating and moderating factors could help to guide cli-
nicians and aid in the targeting of interventions for
bullied adolescents.

This study investigates whether bullies, victims and
bully-victims are at increased risk of weight loss pre-
occupation compared to adolescents uninvolved in
bullying, whether psychological functioning mediates the
relationship between bullying role and weight loss pre-
occupation, and whether sex is a key moderator.

Methods

Design and sample

A power analysis was conducted based on research indicat-
ing that 100 participants per group (e.g., victims, uninvolved)
are sufficient to detect moderate differences in body image
[9]. Bullies have the lowest self-reported prevalence rate (2-
5%) [21, 31] so were used as the lead group. A minimum of
2500 pupils needed to be screened to obtain 100 bullies.
However, attrition in school-based studies occurs at a rate of
around 30%, thus an initial sample of 3250 was needed.

A two stage sampling approach was used. In Stage 1,
secondary school pupils (aged 11-16) were screened for
bullying involvement using self-report and peer nomina-
tions. All those who screened positive for bullying others
(i.e., bullies) were invited to take part in Stage 2, along-
side a random selection of victims, bully-victims and
adolescents uninvolved in bullying. Pupils from each
school who completed stage 1 and 2 were entered into a
prize draw to win a £50 voucher.

School recruitment took place between July 2014 and
February 2015 and data collection took place between
September 2014 and July 2015. Head teachers of second-
ary schools in the UK were approached with full details
of the study (k=160) (Fig. 1). Five schools (mixed sex
n = 4; single sex [girls] n =1) agreed to participate in the
study. All pupils (n = 3883) were invited to participate in
The Bullying, Appearance, Social Information Processing
and Emotions Study (The BASE study). However, at no
point was the term bullying used (pupils were invited to
take part in a "Relationships, Health and Emotions"
study). Written information sheets were sent home in
sealed envelopes. Parents were asked to return an opt-
out form if they did not want their child to participate.
As shown in the STROBE diagram [32] 2782 (71%)
pupils provided informed written consent and were
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Schools approached
k=160

A4

Schools recruited
k=6

l

Information sheets
sent out n = 4553

A 4

v

Completed Stage 1
Schools k=5

Pupils n=2782

v

Complete
victimisation data
n=2754

A 4

Selected for Stage 2
(total n = 1088)
Bully n=226
Victim n=263
Bully-victim n =349
Uninvolved n =250

A

Participated in
Stage 2
assessments
n=767

v

Eligible, not recruited (total k=154)
No response k=122
Initial interest, then no response k=5
Time constraints k=4
Limited computer resources k=4
Conflicts with other project k=4
Does not generally participate in k=3
research
Refusals (total n = 300)
Parent n=144
Child n=124
Parent and child n=32
Exclusions (total n = 34)
SEN n=32
English Language ability n=2
School-level dropouts (total n = 1088)
1 whole school n=670
Year 10 and 11 unavailable (exams) n =329
Scheduling difficulties n=85
Could not access the Internet n=4
Child-level dropouts (total n = 349)
Absent n =288
No longer at school n=23
Withdrawal n=1
Missing data on all items n=37
Refusals (total n = 7)
Parent =3
Child =4
Exclusions (total n = 6)
School concerns about vulnerability =5
Incorrect pupil attended =1
School-level dropouts (total n = 135)
Year 11 unavailable (exams) n=8
Scheduling difficulties n=126
Could not access internet n=1
Pupil-level dropouts (total n = 173)
Absent n=134
No longer at school n=7
Missing data on all measures n=32

\

Fig. 1 STROBE flow diagram of recruitment and selection of schools and pupils

screened for bullying involvement (Fig. 1). Decision rules
to assign screened pupils to the potential bullying roles
are shown in Table 1. As there were a large number of
pupils who were victims, bully-victims or uninvolved in
bullying, a sub-selection balanced by sex were selected
using Microsoft Excel's random number generator. In
total, 1088 pupils were selected for Stage 2.

In Stage 2, 306 of the selected pupils were absent from
school or could not take part due to school organisa-
tional difficulties (i.e., one school was unable to allocate
the maximum time and computer resources needed for
the study). Three parents refused their child’s participa-
tion (bully # =1, uninvolved n =2), four pupils refused
to participate (bully-victims n=4) and five were
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Table 1 Rules used to assign adolescents to a bullying role for the Stage 2 assessments

Role Rule

Bully Self-reported bully OR peer nominated bully (z-score >1) AND not a self-reported or peer nominated victim.

Victim Self-reported victim (several times a week) AND not a self-reported or peer nominated bully (z-score <1).

Bully-victim Self-reported bully and victim OR peer nominated bully (z-score >1) and victim (z-score >1) OR any combination
self-reported or peer nominated bully and victim.

Uninvolved Not a self-reported victim or bully AND no peer nominations as a victim or bully.

excluded due to school concerns about vulnerability
(victim n =1, bully-victim # =3, uninvolved n=1). In
total 767 pupils had data on the outcome measure
(weight loss preoccupation). Just over half of the sample
(52.9%) were female and the mean age was 13.6 years
(SD = 1.4).

Measures

Electronic questionnaires were completed in a school IT
lab or classroom on a PC, laptop or tablet, with at least
one investigator present. Bullying and demographic in-
formation were obtained at Stage 1 and the remaining
measures were assessed at Stage 2, approximately 2
months later.

Bullying role (predictor)

Bullying role was assessed at Stage 1 using self-report
and peer nominations. Self-reported bullying was based
on the Bullying and Friendship Interview schedule [33],
a validated measure of bullying behaviour [34, 35]. The
scale included 13 behavioural descriptions and assessed
three different types of bullying, i.e., direct (e.g., “been
hit or beaten up”), relational (e.g., “had lies/nasty things
spread about you”) and cyber (e.g. “had embarrassing
pictures posted online without permission”). The same
items were repeated with slight wording adaptations to
assess bullying perpetration. Pupils were asked how fre-
quently any of these behaviours had occurred during the
past 6 months with responses of never, sometimes, quite
a lot (several times a month) or a lot (at least once a
week). Response of “quite a lot” or “a lot” indicated
bullying involvement [33, 35].

For the peer nominations, pupils were given a list of
names of all the peers in their form/tutor group (e.g.,
Homeroom or Registration group) and asked to nomin-
ate up to three pupils (not themselves) who were victims
or perpetrators of bullying behaviours (e.g., “Some
people are repeatedly hit, shoved around, beaten up,
threatened, blackmailed, insulted, called nasty names,
played tricks on or stolen from. Which people in your
form/tutor group have these things happened to?”). Z-
scores were created using the total number of nomina-
tions received per pupil within each tutor group. Pupils
were identified as involved in bullying if their z-score
was one standard deviation above the tutor group mean

on the bullying item (bullies), victimisation item (vic-
tims) or on both items (bully-victims). Pupils were
identified as uninvolved if they received zero nomina-
tions on the bullying and victimisation items.

Individual characteristics (covariates)

Sex, age, ethnicity and parent education (a proxy for
socioeconomic status) were self-reported at Stage 1.
Ethnicity was dummy coded as White British or Other,
as there were too few participants in each ethnic cat-
egory to allow meaningful comparisons (e.g., the next lar-
gest ethnic group was Asian at 6.1%). Parent’s highest
level of education i.e., did not complete school (<11 years),
basic schooling (11 years), college (11-13 years) or univer-
sity (>13 years), was dummy coded into 0 =13 years or
less (<13) and 1 = more than 13 years (>13) of education.

Pubertal development was assessed at stage 2 using
the Pubertal development scale (PDS) [36].

The validity of the PDS has been assessed by compar-
ing self-reported development with physician ratings of
Tanner Stages (i.e., the gold standard test) [37]. Correla-
tions between the PDS and physician rated Tanner Stage
range between r=.61 and r = .67, suggesting the PDS is
an adequate indicator of pubertal maturation. Cron-
bach alphas in the current study were acceptable for
girls (¢ =.67) and boys (a =.75). In females, ratings of
body hair growth, breast development and menarche
were assessed; in males, ratings of body hair growth,
voice change and facial hair growth were assessed.
Scale scores were transformed into five pubertal (Tanner)
stages [37]. The stages were on a five-point scale (1 to 5),
with higher stages indicating more advanced development.

Height and weight were measured at stage 2. Weight
was measured to the nearest 0.1 kilogram using Tanita
BC-1000 portable electronic scale (Tanita Corporation,
Tokyo, Japan), whilst wearing lightweight clothes with
shoes and jackets removed. Height was measured to the
nearest 0.1 centimetre using a portable stadiometer
(Leicester height measure, Child Growth Foundation,
UK). Body mass index (BMI) was calculated by dividing
weight in kilograms by height in meters squared (kg/m?)
and was subsequently converted into a percentile score
using international BMI for age and sex cut-offs [38]:
percentile scores ranged between 1 (<3rd percentile; se-
verely underweight) and 5 (>97th percentile; obese).
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Psychological functioning (mediator)

Pupils completed Rosenberg’s Self-Esteem Scale [39] and
the Strengths and Difficulties Questionnaire (SDQ) [40]
at Stage 1 and the Body Esteem Scale for Adolescents
and Adults [41] at Stage 2, which are well-validated
scales that have been used in numerous studies of ado-
lescence [42—-46]. Rosenberg’s Self-Esteem Scale is a 10-
item scale, responded to on a 4-point scale (0 = strongly
agree; 3 = strongly disagree), with higher scores indicat-
ing higher self-esteem (Cronbach o =.89). The Body
Esteem Scale for adolescents and adults is a 23-item
scale, responded to on a 5-point scale (0 = never; 4 = al-
ways), with higher scores indicating higher body-esteem
(a=.93). The SDQ is a 25-item scale consisting of five
factors: hyperactivity-inattention, emotional problems,
peer problems, conduct problems, and prosocial behav-
iour. For the purpose of this study only the emotional
problems subscale was used (5-items). Responses were
on a 3-point scale (0 =not true; 2 = certainly true) and
higher scores indicated higher emotional problems. For
consistency with the self-esteem and body-esteem
scores, the emotional problems score was reverse coded,
so that higher scores indicated fewer emotional problems
(and higher esteem) (a=.75). Total scores on the self-
esteem, body-esteem and emotional problems scales were
used to generate a composite (latent) variable of psycho-
logical functioning, whereby higher scores indicated
higher psychological functioning and wellbeing.

Weight loss preoccupation (outcome)
At Stage 2 pupils completed an adapted version of the eat-
ing behaviours component of the Child and Adolescent
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Psychiatric Assessment (CAPA) version 5.0 [47]. The
CAPA is an interview schedule that has been used to
diagnose a variety of psychiatric illnesses in children
and adolescents, including eating disorders [10]. The
first adaptation was to make the questions suitable for
self-completion, rather than interviewer led. Other ad-
aptations include the rewording of items (e.g., “are you
afraid of getting fat?” to “are you afraid of putting on
weight?”) and the inclusion of associated items (e.g.,
“are you afraid of losing weight?”). The items used in
the current study are reported in Table 3 (see table and
footnote). Responses were on a three-point scale (0 =
never; 2 = often), except for one item on dieting (“have
you ever dieted?” response of “no” or “yes”) and one
item on weighing frequency (response of “once or more
a day”, “once or more a week”, “once or more a month”,
“hardly ever/never”). Responses to all items were subse-
quently dummy coded (0 = no, 1 =yes).

Analysis

All analyses were performed using Stata 14. Missing and
descriptive data were analysed (Table 2). Structural
equation models were then built up sequentially. Firstly,
exploratory factor analysis was performed on the 18
items of the adapted CAPA, using principal component
factor analysis and a loading value of > .40 for item in-
clusion (Table 3): the resulting 7-item factor — weight
loss preoccupation — was calculated into a (weighted)
factor score and was used as the latent outcome variable
in all subsequent analyses. Secondly, confirmatory factor
analysis was performed on the total scores of the self-
esteem, body-esteem and emotional problems scales,

Table 2 Descriptive data and group differences for each bullying role, presented as percentages, means and standard deviation (M + SD)

N Uninvolved Bully Victim Bully-victim p
N 767 174 150 140 303
% 22.7 196 18.3 39.5
Sex (%)
Girls 406 50.6 513 67.9 482 .001
Boys 361 494 487 321 51.8
Ethnicity (%)
White British 648 84.4 81.2 87.0 86.1 48
Other 115 156 18.8 13.0 139
Parent education (%)
<13 years 536 65.5 70.7 714 713 .56
> 13 years 231 345 293 286 287
Age (M +SD) 767 135+14 139+14 136+14 136+13 10
Pubertal stage (M +SD) 570 25+08 27+07 26+08 26+0.7 23
BMI percentile (M + SD) 367 32+07 3.1+£09 32+£09 33+£09 .20
Psychological functioning (M + SD) 521 05+08 03+038 -06+09 -02£10 .001
Weight loss preoccupation (M + SD) 521 -04+09 -00+10 01+10 02+10 0071
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Table 3 Relationships among loadings, communalities and
factor reliability (a) for girls, boys and the total sample on
weight loss preoccupation

Factor: Weight loss  Communalities

preoccupation

ltems®
Trying to lose weight 70 51
Worried about putting on weight .64 A4
Exercises to lose weight 61 41
Worries about food 53 34
Dieted to lose weight 46 24
Eaten less 46 23
Worries if cannot exercise A1 23

Cronbach a (total) 76

Girls 78

Boys 73

? Excluded items were: Lost weight; Eaten more; Put weight on; Self-weighs
frequently; Exercises for muscle; Trying to stay the same weight; Trying to gain
weight; Fasted to lose weight; Vomited or taken laxatives; Taken diet pills

or powders

which were used as indicators of psychological func-
tioning (latent mediator variable) (see Fig. 2). Thirdly,
recursive structural models were built; that is, we speci-
fied predictive links from bullying role to weight loss
preoccupation, which included an indirect path via psy-
chological functioning (see Fig. 3 for a hypothetical
model). Using the uninvolved group as the reference

SE

.892 (.028)

.703(.028) —» Ep

.690 (.032)

BE

Fig. 2 Factor loadings (with standard errors in parenthesis) of
self-esteem (SE), emotional problems (EP) and body-esteem (BE)
onto the latent psychological functioning (PF) variable
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category, dummy variables were created for each bully-
ing role (e.g., uninvolved =0, victim=1) and models
were computed for each bullying role separately to
examine the unadjusted direct effect of bullying role on
weight loss preoccupation, and the indirect (mediated)
effect via psychological functioning (Table 4, model 1).
We then adjusted the models for sex and the covariates
(BMI, pubertal stage, age, parental education and ethni-
city) (Table 4, model 2); modification indices (i.e., the
Lagrange Multiplier test) were used to estimate which
parameters should be included to improve model fits
[48] (Table 4, model 3). Lastly, we used multi-group
models to test the potential moderating effect of sex.
Model fits were assessed using the root-mean square
error of approximation (RMSEA), Comparative Fit
Index (CFI) and Tucker-Lewis index (TLI) indices:
RMSEA values less than 0.06 and CFI and TLI values
greater than 0.95 indicate a close (i.e., good) fitting mode,
though RMSEA values less than 0.08 and CFI and TLI
values greater than 0.90 are acceptable [49—51]. Full infor-
mation maximum likelihood estimation was used in all
modelling to account for missing data. All model estimates
are expressed as standardised regression coefficients (p).

Results

Missing and descriptive data

Missing data on the outcome variable (weight loss pre-
occupation) were not related to bullying role, BMI per-
centile, sex, ethnicity, parent education, age, pubertal
stage, body-esteem or emotional problems, but was re-
lated to self-esteem; adolescents with higher self-esteem
had lower odds of missing data (OR =0.90, 95% CI =
0.83 to 0.99, p = .024). Overall, missing data were highest
on BMI percentile (41.4%), body-esteem (30.4%) and pu-
bertal stage (25.8%). BMI data were missing mostly due
to school time constraints (1 = 278) or refusals (n = 82);

Indirect effect = ab

Psychological
functioning

. Total effect =c¢
Bullying

role

Weight loss
preoccupation

Direct effect = ¢’

Fig. 3 Simplified hypothetical mediation model showing the direct,
indirect and total effects.

Note: The total effect (c) is the effect of bullying role on weight and
exercise concern with the inclusion of psychological functioning.
The direct effect (c)) is the effect of bullying role on weight loss
preoccupation without the inclusion of psychological functioning.
The indirect effect (ab) is the effect of bullying role on weight loss

preoccupation, via psychological functioning
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Table 4 Fit indices (FI) for each specified model for bullies,
victims and bully-victims

Role Fl MODEL
Model 1° Model 2° Model 3¢
Bully CFI 813 716 944
TLI 625 562 895
RMSEA 168 117 057
Victim CFI 924 866 963
TLI 848 793 930
RMSEA 148 101 058
Bully-Victim CFI 882 800 981
TLI 763 691 964
RMSEA .166 114 039

“Model 1 was the unadjusted model i.e., Fig. 3

PModel 2 was adjusted for sex, BMI, pubertal stage, age, parental education
and ethnicity; i.e., direct paths between each variable and weight loss
preoccupation were included

“The Lagrange Multiplier test was used to estimate which parameters should
be included to improve model fits. Additional parameters included in model 3
were indirect paths between sex, pubertal stage and BMI percentile on weight
loss preoccupation via psychological functioning and error covariance
between body-esteem and weight loss preoccupation

we speculate that missing data were high on body-
esteem and pubertal stage due to the sensitive nature of
such questions.

Descriptive data for each bullying role are reported in
Table 2. The majority of the sample were bully-victims
(39.5%) and victims were mostly girls (67.9%). There
were no significant differences between bullies, victims,
bully-victims and uninvolved adolescents on any of the
covariates.

Exploratory factor analysis

The Kaiser-Meyer-Olkin measure of sampling adequacy
was .67 and Bartlett’s test of sphericity was significant
(¢ (153) =1210.38, p<.001), indicating the minimum
standards for conducting factor analysis were met.
Eleven items were excluded (see footnote of Table 3)
and one factor with seven items was extracted (eigen-
value = 2.15) and identified as weight loss preoccupation.
Factor loadings, ordered by size of loading, communal-
ities, and factor reliability are shown in Table 3.

Confirmatory factor analysis (psychological functioning)
Because all possible coefficients were estimated the
model was saturated (RMSEA = 0.000, CFI =1.000, TLI
=1.000): these fit indices do not represent a perfect, nor
a problematic model [52]. Factor loadings were high
(Fig. 2), suggesting that high self-esteem, body-esteem
and few emotional problems were strong indicators of
psychological functioning.
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Structural model

A hypothetical (unadjusted) model is displayed in Fig. 3.
The fit indices for this model (Table 4, model 1) were
poor for bullies, victims and bully-victims.

In model 2 (Table 4), paths were adjusted for sex, BMI,
pubertal stage, age, parental education and ethnicity; i.e.,
direct paths between each variable and weight loss pre-
occupation were included. Fit indices were reduced fur-
ther when covariates were included into the model.

In model 3 (Table 4), modification indices were used
to test for the statistical significance of omitted paths.
Additional paths were included if the modification index
was substantial or the path was theoretically justifiable
[53]; we included indirect paths between sex, pubertal
stage and BMI percentile on weight loss preoccupation
via psychological functioning. Previous research indi-
cates that girls, adolescents with early-onset advanced
pubertal stage and adolescents with obesity are at in-
creased risk of depression, low self-esteem and poor
body image [54—56], meaning these paths were theoret-
ically plausible. In the current study, girls (M =-.37, SD
=.98) had significantly (p <.001) poorer psychological
functioning than boys (M = .43, SD = .83) and there were
significant negative correlations between psychological
functioning and pubertal stage (r=-.13, p=.007) and
between psychological functioning and BMI percentile
(r=-.21, p<.001). An additional parameter was in-
cluded to allow for error covariance between body-
esteem and weight loss preoccupation. Including these
additional parameters produced an acceptable fitting
model for bullies and good fitting models for victims
and bully-victims (Table 4, model 3). The path estimates
of the final model (i.e., model 3) for bullies, victims and
bully-victims are reported in Table 5. Path estimates of
the covariates are reported in Additional file 1.

Bullies, victims and bully-victims had increased weight
loss preoccupation compared to adolescents uninvolved
in bullying (i.e., total effects). In bullies, there was a sig-
nificant direct relationship between being a bully and
weight loss preoccupation; there was no evidence of me-
diation via psychological functioning. In victims, there
was a significant indirect effect; that is, the relationship
between victimisation and weight loss preoccupation
was mediated by reduced psychological functioning.
Bully-victims had characteristics of both bullies and vic-
tims as both the direct and indirect paths were signifi-
cant, though the direct effect was stronger (p=.179)
than the indirect effect (p =.114). Overall, bully-victims
had the greatest weight loss preoccupation.

Multi-group analysis

Total effects for bullies, victims and bully-victims, strati-
fied by sex are displayed in Fig. 4. In bullies, the fit indi-
ces for the multi-group analysis were good (CFI =.939,
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Table 5 Standardised regression coefficients () and standard errors in parenthesis (SE) of the total, direct and indirect effect of

weight loss preoccupation in bullies, victims and bully-victims

Bullying role

Bully Victim Bully-victim

B (SB) p B (B p B (B p
Total effect () 218 (.113) <.001 .260 (.123) <.001 .292 (.102) <.001
Direct effect () .183 (.110) .001 141 (153) 076 179 (.115) .001
Indirect effect (ab) .035 (.040) 096 .120 (.106) .030 .114 (.069) .001

Note: Each bullying role was compared to the uninvolved group. All models controlled for sex, BMI percentile, pubertal stage, age, ethnicity, parent education,
and included indirect paths between sex, pubertal stage and BMI percentile on weight loss preoccupation via psychological functioning and error covariance

between body-esteem and weight loss preoccupation

TLI=.901, RMSEA =.049) and improved on the previ-
ous model fits (Table 4, model 3). There was evidence of
moderation by sex on the parameter estimates; there
was a strong direct effect of being a bully on weight loss
preoccupation in boys (f =.316, SE =.144, p <.001) but
not in girls (f =.078, SE =.157, p =.305). In contrast, the
fit indices in victims (CFI=.925, TLI=.878, RMSEA
=.072) and bully-victims (CFI=.938, TLI=.899,
RMSEA =.061) were reduced in comparison to the pre-
vious model fits (Table 4, model 3); there was no evidence
of moderation by sex on the relationship between being
bullied and weight loss preoccupation. Moderation effects
on the covariates are reported in Additional file 1.

Discussion

This study found that adolescents involved in bullying in
any role were at increased risk of weight loss preoccupa-
tion compared to adolescents uninvolved in bullying.
There were distinct mechanisms for bullies, victims and
bully-victims. Weight loss preoccupation in bullies was
direct and wunrelated to psychological functioning,
whereas in victims the effect was mediated by reduced

[}
Q
® c 0.6+ .
£2 e Girls
h ©
§ = - m Boys
3 8= :
00
gEQoQ
(L] 0.2+
545
To&
% % 0.0 5 cssmonmmmmmannenrassssmssmamammes
gz
g <] -0.2 T T T

» & N

L2 \\'\‘}\ 7;\"\\
0‘)\\*
Bullying role

Fig. 4 Standardised parameter estimates (3) with standard errors of
the total effect of bullying role on weight loss preoccupation,
stratified by sex.

Note: The uninvolved group were used as the reference category at
the zero line. Estimates were adjusted for BMI, pubertal stage, age,
ethnicity and parent education

psychological functioning. Bully-victims had characteris-
tics of both bullies and victims; weight loss preoccupa-
tion was directly related to bully-victim status and was
partially mediated by reduced psychological functioning.
The relationship between being a bully and weight loss
preoccupation was moderated by sex: only bullies who
were boys were preoccupied with losing weight.

A novel finding in this study was that bullies were al-
most equally likely as victims and bully-victims to be
preoccupied with losing weight, which was unrelated to
their psychological functioning. This supports research
suggesting that bullies are psychologically well-adjusted
but cool manipulators [12, 57]. We speculate that bullies
may be preoccupied with controlling their weight as a
strategy to achieve an ideal body type. This would fit
with the theory of bullies striving for social dominance
and access to resources (including romantic and sexual
opportunities), whereby bullies attempt to enhance
their own desirability whilst derogating their competi-
tors [14—16]. These strategies appear to be fruitful, in
that bullies have greater dating success [15], and ado-
lescents who are both aggressive and have more peer-
valued characteristics (like physical attractiveness and
athletic capability) are more popular, powerful [22] and
tend to have high levels of resources control [58].

Another novel finding was that weight loss preoccupation
was only present in bullies who were boys. At first, this ap-
pears to conflict with research suggesting boys are under
pressure and striving to be muscular [24, 59]. However,
body-image in boys tends to have a U-shaped association,
whereby body-satisfaction decreases the further away from
‘average’ boys perceive their body to be [60]. As teacher and
self-reports suggest that male bullies are already physically
strong [61, 62], male bullies may therefore be focussed
on attaining or maintaining the slim-muscular ideal
[19]. Male bullies tend to be more narcissistic [58] and
there is some evidence of an association between nar-
cissism and other-rated attractiveness [63]. It is un-
clear whether male narcissistic bullies are intrinsically
more attractive, or they spend an increased amount of
time and energy on their appearance.
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Overall, girls had more weight loss preoccupation than
boys, which is consistent with previous research [23, 64].
Surprisingly, girls who were bullies did not have increased
weight loss preoccupation compared to adolescents unin-
volved in bullying. In children [65] and adolescents [66],
aggression and popularity are associated with peer and
teacher nominated physical attractiveness. Females who
aggress against their peers and are popular (i.e., pure bul-
lies) may therefore perceive themselves as attractive and
be less concerned about losing weight; although female
bullies are inherently competitive, it is possible they do
not endorse the thin-ideal [67].

Being bullied had comprehensive effects on psycho-
logical functioning, as has been found previously [20].
The findings here expand on previous research by sug-
gesting that reduced psychological functioning, as a re-
sult of peer victimisation, may be driving weight loss
preoccupation in victims. Both thin-body preoccupation
[68, 69] and poor psychological functioning (i.e., depres-
sion and low self-esteem) [70] have been associated with
pathological eating behaviours. Concerns about the
body’s shape or size can also influence health on a phys-
ical and physiological level: both frequent and infrequent
dieting can promote weight gain in girls and boys [71],
and dissatisfaction with body size or shape can predict
variation in inflammatory markers [72]. Peer victimisa-
tion can also act as a barrier to adolescents engaging in
healthy physical activity [73]. Longitudinal research is
needed to examine whether bullied adolescents are at
additional risk of future health problems as a result of
maladaptive diet and exercise cognitions and behaviours.

Bully-victims had characteristics of both bullies and
victims. Like bullies, bully-victims had weight loss pre-
occupation irrespective of psychological functioning.
This may similarly be explained by a desire to increase
social status and romantic opportunities, especially as
bully-victims are often considered to be unpopular and
unattractive [74, 75]. However, like victims, weight loss
preoccupation was also driven via reduced psychological
functioning. Previous research has found that bully-
victims are at the greatest risk of eating disorders [10,
11] and we found that overall bully-victims had the
highest weight loss preoccupation. This adds to mount-
ing evidence that bully-victims are at the greatest risk of
multiple and adverse outcomes [11, 76]. It is thus im-
portant that bullying researchers consider bully-victims
as a distinct group [77].

The strengths of this study include: a two-stage sam-
pling process that identified all bullying roles (bullies,
victims, bully-victims and uninvolved); a large sample of
bullies, which can be difficult to obtain due to low
prevalence (e.g., 2-5%) when using self-report measures
[21, 31]; the use of validated measures of bullying, self-
esteem, body-esteem and emotional problems; and a
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new measure of weight loss preoccupation validated
through factor analysis.

There are some limitations to the study. Firstly, the
weight loss preoccupation measure contained items re-
lating to diet and exercise thoughts and behaviours; pre-
vious research suggests that eating disorder thoughts
and behaviours are distinct factors, with the latter being
the strongest predictor of depression [78]. However, an
increased odds of eating disorder behaviours in adoles-
cents involved in bullying has been found using the
same instrument [10]. Secondly, few participants were
non-White British, so there is uncertainty about the
applicability of the findings to other ethnic groups. Pre-
vious research suggests those with White ethnicity are at
the greatest risk of body dissatisfaction, disturbed eating
[79] and victimisation [80, 81]. Thirdly, the schools in-
volved in the study were from a relatively small geo-
graphical area in the UK, so the findings may not be
generalisable beyond the current context. Finally, the
cross-sectional design means that causality cannot be
inferred, and researchers have warned that mediation
analysis on cross-sectional data can be problematic [82].
However, studies of mono-zygotic twins have established
that being bullied is a causal factor of reduced psycho-
logical functioning [20, 83], whilst meta-analysis and
longitudinal studies suggest that self-evaluations of the
body and its appearance is an established risk factor for
problematic weight control behaviours [84—86]. Thus,
bullying involvement and reduced psychological func-
tioning as causal factors of weight loss preoccupation
are plausible, but the findings require replication using a
longitudinal design.

Conclusions

In conclusion, bullying involvement during adolescence
is a potentially modifiable environmental risk for weight
loss preoccupation. In bullies, strategies to control
weight are likely motivated by a desire for status and ad-
miration; in victims, weight loss preoccupation is likely
the result of peer victimisation, which adversely impacts
psychological functioning. Bully-victims share character-
istics of both bullies and victims and bullying re-
searchers should consider bully-victims as a distinct
group. Engaging in eating and exercise thoughts and be-
haviours to lose weight can have maladaptive influences
on health, and experiencing peer victimisation should be
considered as a potential risk factor. For clinicians and
practitioners dealing with victims of peer bullying, ther-
apies aimed at improving self-esteem, body-esteem and
reducing emotional problems may prove beneficial for
improving psychological wellbeing, and potentially in-
hibit the development of more widespread health prob-
lems, such as disordered diet and exercise behaviours.



Lee et al. International Journal of Behavioral Nutrition and Physical Activity (2017) 14:38

Additional file

[ Additional file 1: (DOCX 12 kb) ]

Abbreviations

95% Cl: 95% confidence interval; BMI: Body mass index; CAPA: Child and
adolescent psychiatric assessment; CFl: Comparative fit index; FI: Fit indices;
M: Mean; OR: Odds ratio; r: Pearson product-moment correlation coefficient;
RMSEA: root-mean square error of approximation; SD: Standard deviation;
SDQ: Strengths and difficulties questionnaire; TLI: Tucker-lewis index; a: alpha;
B: beta; x* Chi-squared

Acknowledgements
We would like to express our sincere thanks to the schools and pupils who
took part in the study.

Funding
KL and AG were supported by fellowships funded by the Department of
Psychology, University of Warwick.

Availability of data and material
The dataset is available from the first author on reasonable request.

Authors’ contributions

KL and DW conceived the study. All authors contributed to the study design.
KL and AG acquired the data. KL conducted the analysis and produced the
first draft of the manuscript. All authors critically revised the manuscript. All
authors approved the final version of the manuscript and agree to be
accountable for all aspects of the work.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate

Ethical approval for the study was granted by the University of Warwick's
Ethics Committee. The research was conducted in accordance with the
declaration of Helsinki.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 20 October 2016 Accepted: 8 March 2017
Published online: 24 March 2017

References

1. Gladden RM, Vivolo-Kantor AM, Hamburger ME, Lumpkin CD. Bullying
Surveillance among Youths: Uniform Definitions for Public Health and
Recommended Data Elements, Version 1.0. 2014.

2. Due P, Holstein BE, Lynch J, Diderichsen F, Gabhain SN, Scheidt P, et al.
Bullying and symptoms among school-aged children: international
comparative cross sectional study in 28 countries. Eur J Public Health. 2005;
15:128-32.

3. Analitis F, Velderman MK, Ravens-Sieberer U, Detmar S, Erhart M, Herdman
M, et al. Being bullied: associated factors in children and adolescents 8 to
18 years old in 11 European countries. Pediatrics. 2009;123:569-77.

4. O'Moore M, Kirkham C. Self-esteem and its relationship to bullying
behaviour. Aggress Behav. 2001;27:269-83.

5. Zwierzynska K, Wolke D, Lereya TS. Peer victimization in childhood and
internalizing problems in adolescence: a prospective longitudinal study. J
Abnorm Child Psychol. 2013;41:309-23.

6. Wolke D, Lereya ST, Fisher H, Lewis G, Zammit S. Bullying in elementary
school and psychotic experiences at 18 years: a longitudinal, population-
based cohort study. Psychol Med. 2014;44:2199-211.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

Page 10 of 11

Lereya ST, Winsper C, Heron J, Lewis G, Gunnell D, Fisher HL, et al. Being
bullied during childhood and the prospective pathways to self-harm in late
adolescence. J Am Acad Child Adolesc Psychiatry. 2013;52:608-618. e602.
Menzel JE, Schaefer LM, Burke NL, Mayhew LL, Brannick MT, Thompson JK.
Appearance-related teasing, body dissatisfaction, and disordered eating: A
meta-analysis. Body Image. 2010;7:261-70.

Lereya ST, Eryigit-Madzwamuse S, Patra C, Smith JH, Wolke D. Body-esteem
of pupils who attended single-sex versus mixed-sex schools: A cross-
sectional study of intrasexual competition and peer victimization. J Adolesc.
2014;37:1109-19.

Copeland WE, Bulik CM, Zucker N, Wolke D, Lereya ST, Costello EJ. Does
childhood bullying predict eating disorder symptoms? A prospective,
longitudinal analysis. Int J Eat Disord. 2015;48:1141-9.

Kaltiala-Heino R, Rimpeld M, Rantanen P, Rimpela A. Bullying at school—an
indicator of adolescents at risk for mental disorders. J Adolesc. 2000,23:661-74.
Wolke D, Copeland WE, Angold A, Costello EJ. Impact of bullying in
childhood on adult health, wealth, crime, and social outcomes. Psychol Sci.
2013,;24:1958-70.

Volk AA, Camilleri JA, Dane AV, Marini ZA. Is adolescent bullying an
evolutionary adaptation? Aggress Behav. 2012;38:222-38.

Vaillancourt T, Sharma A. Intolerance of sexy peers: Intrasexual competition
among women. Aggress Behav. 2011;37:569-77.

Arnocky S, Vaillancourt T. A multi-informant longitudinal study on the
relationship between aggression, peer victimization, and dating status in
adolescence. Evol Psychol. 2012;10:253-70.

Buss DM, Dedden LA. Derogation of competitors. J Soc Pers Relat. 1990;7:
395-422.

Prokhorov AV, Perry CL, Kelder SH, Klepp K-I. Lifestyle values of adolescents:
Results from Minnesota Hearth Health youth Program. Adolescence. 1993;
28:637-47.

Harrison K. Television viewers’ ideal body proportions: The case of the
curvaceously thin woman. Sex Roles. 2003;48:255-64.

McCabe MP, Ricciardelli LA. Body image dissatisfaction among males across
the lifespan: A review of past literature. J Psychosom Res. 2004;56:675-85.
Arseneault L, Milne BJ, Taylor A, Adams F, Delgado K, Caspi A, et al. Being
bullied as an environmentally mediated contributing factor to children’s
internalizing problems: a study of twins discordant for victimization. Arch
Pediatr Adolesc Med. 2008;162:145-50.

Copeland WE, Wolke D, Angold A, Costello EJ. Adult psychiatric outcomes
of bullying and being bullied by peers in childhood and adolescence. JAMA
Psychiat. 2013;70:419-26.

Vaillancourt T, Hymel S. Aggression and social status: The moderating roles
of sex and peer-valued characteristics. Aggress Behav. 2006;32:396-408.
Frisén A, Berne S, Lunde C. Cybervictimization and body esteem:
Experiences of Swedish children and adolescents. Eur J Dev Psychol. 2013;
11:331-43.

McCabe MP, Ricciardelli LA, Finemore J. The role of puberty, media and
popularity with peers on strategies to increase weight, decrease weight and
increase muscle tone among adolescent boys and girls. J Psychosom Res.
2002,52:145-53.

Brown CL, Skelton JA, Perrin EM, Skinner AC. Behaviors and motivations for
weight loss in children and adolescents. Obesity. 2016;24:446-52.

Haff DR. Racial/ethnic differences in weight perceptions and weight control
behaviors among adolescent females. Youth Soc. 2009;41:278-301.
Robinson TN, Chang JY, Haydel KF, Killen JD. Overweight concerns and
body dissatisfaction among third-grade children: the impacts of ethnicity
and socioeconomic status. J Pediatr. 2001;138:181-7.

Story M, French SA, Resnick MD, Blum RW. Ethnic/racial and socioeconomic
differences in dieting behaviors and body image perceptions in
adolescents. Int J Eat Disord. 1995;18:173-9.

Agras WS, Bryson S, Hammer LD, Kraemer HC. Childhood risk factors for thin
body preoccupation and social pressure to be thin. J Am Acad Child
Adolesc Psychiatry. 2007,46:171-8.

Snoek HM, Van Strien T, Janssens JM, Engels RC. Restrained eating and BMI:
a longitudinal study among adolescents. Health Psychol. 2008;27:753-9.
Wolke D, Woods S, Stanford K, Schulz H. Bullying and victimization of
primary school children in England and Germany: Prevalence and school
factors. Br J Psychol. 2001,92:673-96.

Vandenbroucke JP, Von EIm E, Altman DG, Gotzsche PC, Mulrow CD, Pocock SJ,
et al. Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE) Explanation and Elaboration. Epidemiology. 2007;18:805-35.


dx.doi.org/10.1186/s12966-017-0491-1

Lee et al. International Journal of Behavioral Nutrition and Physical Activity (2017) 14:38

33.

34.

35.

36.

37.

38.

39.
40.
41.

42.

43.

44,

45,

46.
47.
48.
49.
50.
51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Wolke D, Woods S, Bloomfield L, Karstadt L. The association between direct
and relational bullying and behaviour problems among primary school
children. J Child Psychol Psychiatry. 2000;41:989-1002.

Griffiths LJ, Wolke D, Page AS, Horwood J. Obesity and bullying: different
effects for boys and girls. Arch Dis Child. 2006,91:121-5.

Schreier A, Wolke D, Thomas K, Horwood J, Hollis C, Gunnell D, et al.
Prospective study of peer victimization in childhood and psychotic
symptoms in a nonclinical population at age 12 years. Arch Gen Psychiatry.
2009,66:527-36.

Petersen AC, Crockett L, Richards M, Boxer A. A self-report measure of
pubertal status: Reliability, validity, and initial norms. J Youth Adolesc. 1988;
17:117-33.

Carskadon MA, Acebo C. A self-administered rating scale for pubertal
development. J Adolesc Health. 1993;14:190-5.

World Health Organization: Growth Reference: BMI-for-age (5-19) years.
2007. http://www.who.int/growthref/who2007_bmi_for_age/en/ accessed
08 Aug 2014.

Rosenberg M. Society and the adolescent self-image. Princenton: Princenton
University Press; 1965.

Goodman R. The Strengths and Difficulties Questionnaire: a research note. J
Child Psychol Psychiatry. 1997,38:581-6.

Mendelson BK, Mendelson MJ, White DR. Body-Esteem Scale for
Adolescents and Adults. J Pers Assess. 2001,76:90-106.

Confalonieri E, Gatti E, lonio C, Traficante D. Body Esteem Scale: a validation
on ltalian adolescents. Psychometrics: Methodology in Applied Psychology.
2008;15:153-65.

Cragun D, DeBate RD, Ata RN, Thompson JK. Psychometric properties of the
Body Esteem Scale for Adolescents and Adults in an early adolescent
sample. Eating and Weight Disorders - Studies on Anorexia, Bulimia and
Obesity. 2013;18:275-82.

Giletta M, Scholte RHJ, Engels RCME, Larsen JK. Body mass index and
victimization during adolescence: The mediation role of depressive
symptoms and self-esteem. J Psychosom Res. 2010,69:541-7.

Robins RW, Hendin HM, Trzesniewski KH. Measuring global self-esteem:
Construct validation of a single-item measure and the Rosenberg Self-
Esteem Scale. Personal Soc Psychol Bull. 2001;27:151-61.

Muris P, Meesters C, van den Berg F. The strengths and difficulties
questionnaire (SDQ). Eur Child Adolesc Psychiatry. 2003;12:1-8.

Angold A, Costello E. The child and adolescent psychiatric assessment
(CAPA). J Am Acad Child Adolesc Psychiatry. 2000;39:39-48.

Tabachnick BG, Fidell LS. Using multivariate statistics. 6th ed. 2014.

Browne MW, Cudeck R. Alternative ways of assessing model fit. In: Bollen K,
Long J, editors. Testing Structural Equation Models. Newbury Park: Sage;
1992. p. 136-62.

Hooper D, Coughlan J, Mullen M. Structural equation modelling: Guidelines
for determining model fit. Electron J Bus Res Methods. 2008;6:53-60.

Hu L-T, Bentler PM, Kano Y. Can test statistics in covariance structure
analysis be trusted? Psychol Bull. 1992;112:351-62.

UCLA: Statistical Consulting Group: Annotated Mplus Output: Ordinary Least
Squares Regression.2016. http://www.ats.ucla.edu/stat/mplus/output/olsreg.
htm accessed 29 June 2016.

Acock AC. Discovering structural equation modeling using Stata. Texas:
Stata Press books; 2013.

Pesa JA, Syre TR, Jones E. Psychosocial differences associated with body
weight among female adolescents: the importance of body image. J
Adolesc Health. 2000;26:330-7.

Allgood-Merten B, Lewinsohn PM, Hops H. Sex differences and adolescent
depression. J Abnorm Psychol. 1990,99:55-63.

Williams JM, Currie C. Self-esteem and physical development in early
adolescence: Pubertal timing and body image. J Early Adolesc. 2000;20:
129-49.

Sutton J, Smith PK, Swettenham J. Social cognition and bullying: Social
inadequacy or skilled manipulation? Br J Dev Psychol. 1999;17:435-50.
Reijntjes A, Vermande M, Thomaes S, Goossens F, Olthof T, Aleva L, et al.
Narcissism, bullying, and social dominance in youth: a longitudinal analysis.
J Abnorm Child Psychol. 2016;44:63-74.

McCreary DR, Saucier DM. Drive for muscularity, body comparison, and
social physique anxiety in men and women. Body Image. 2009;6:24-30.
Reulbach U, Ladewig EL, Nixon E, O'Moore M, Williams J, O'Dowd T. Weight,
body image and bullying in 9-year-old children. J Paediatr Child Health.
2013;49:E288-93.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Page 11 of 11

Unnever JD. Bullies, aggressive victims, and victims: Are they distinct
groups? Aggress Behav. 2005;31:153-71.

Lagerspetz KM, Bjorkqvist K, Berts M, King E. Group aggression among
school children in three schools. Scand J Psychol. 1982,23:45-52.

Holtzman NS, Strube MJ. Narcissism and attractiveness. J Res Pers. 2010;44:133-6.
Buchanan NT, Bluestein BM, Nappa AC, Woods KC, Depatie MM. Exploring
gender differences in body image, eating pathology, and sexual
harassment. Body Image. 2013;10:352-60.

Hawley PH, Johnson SE, Mize JA, McNamara KA. Physical attractiveness in
preschoolers: Relationships with power, status, aggression and social skills.
7J Sch Psychol. 2007;45:499-521.

Dijkstra JK, Lindenberg S, Verhulst FC, Ormel J, Veenstra R. The relation
between popularity and aggressive, destructive, and norm-breaking
behaviors: Moderating effects of athletic abilities, physical attractiveness,
and prosociality. J Res Adolesc. 2009;19:401-13.

Schleien JL, Bardone-Cone AM. Competitiveness as a moderator of the
relation between appearance-related factors and disordered eating
behaviors. Body Image. 2016;17:30-7.

Stice E, Shaw HE. Adverse effects of the media portrayed thin-ideal on
women and linkages to bulimic symptomatology. J Soc Clin Psychol. 1994;
13:288-308.

Thompson JK, Stice E. Thin-ideal internalization: Mounting evidence for a
new risk factor for body-image disturbance and eating pathology. Curr Dir
Psychol Sci. 2001;10:181-3.

Haynos AF, Watts AW, Loth KA, Pearson CM, Neumark-Stzainer D. Factors
Predicting an Escalation of Restrictive Eating During Adolescence. J Adolesc
Health. 2016;59:391-6.

Field AE, Austin S, Taylor C, Malspeis S, Rosner B, Rockett HR, et al. Relation
between dieting and weight change among preadolescents and
adolescents. Pediatrics. 2003;112:900-6.

Cerneli¢-Bizjak M, Jenko-Praznikar Z. Impact of negative cognitions about
body image on inflammatory status in relation to health. Psychol Health.
2014;29:264-78.

Smith AL, Troped PJ, McDonough MH, DeFreese J. Youth perceptions of
how neighborhood physical environment and peers affect physical activity:
a focus group study. Int J Behav Nutr Phys Act. 2015;12:1-9.

Juvonen J, Graham S, Schuster MA. Bullying Among Young Adolescents:
The Strong, the Weak, and the Troubled. Pediatrics. 2003;112:1231-7.
Vaillancourt T, Hymel S, McDougall P. Bullying is power: Implications for
school-based intervention strategies. J Appl Sch Psychol. 2003;19:157-76.
Wolke D, Lereya ST. Long-term effects of bullying. Arch Dis Child. 2015;100:879-85.
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;21:29-49.
Miller JL, Vaillancourt T, Hanna SE. The measurement of “eating-disorder-thoughts”
and “eating-disorder-behaviors”. implications for assessment and detection of
eating disorders in epidemiological studies. Eat Behav. 2009;10:89-96.

Wildes JE, Emery RE, Simons AD. The roles of ethnicity and culture in the
development of eating disturbance and body dissatisfaction: A meta-
analytic review. Clin Psychol Rev. 2001;21:521-51.

Mamun AA, O'Callaghan MJ, Williams GM, Najman JM. Adolescents bullying
and young adults body mass index and obesity: a longitudinal study. Int J
Obes. 2013;37:1140-6.

Tippett N, Wolke D, Platt L. Ethnicity and bullying involvement in a national
UK youth sample. J Adolesc. 2013;36:639-49.

Maxwell SE, Cole DA. Bias in cross-sectional analyses of longitudinal
mediation. Psychol Methods. 2007;12:23-44.

Silberg J, Copeland W, Linker J, Moore A, Roberson-Nay R, York T. Psychiatric
outcomes of bullying victimization: a study of discordant monozygotic
twins. Psychol Med. 2016;46:1875-83.

Cattarin JA, Thompson JK. A three-year longitudinal study of body image,
eating disturbance, and general psychological functioning in adolescent
females. Eat Disord. 1994;2:114-25.

Cash TF, Deagle EA. The nature and extent of body-image disturbances in
anorexia nervosa and bulimia nervosa: A meta-analysis. Int J Eat Disord.
1997,22:107-26.

Stice E, Agras WS. Predicting onset and cessation of bulimic behaviors during
adolescence: A longitudinal grouping analysis. Behav Ther. 1998,29:257-76.


http://www.who.int/growthref/who2007_bmi_for_age/en/
http://www.ats.ucla.edu/stat/mplus/output/olsreg.htm
http://www.ats.ucla.edu/stat/mplus/output/olsreg.htm

	Abstract
	Background
	Method
	Results
	Conclusion

	Background
	Methods
	Design and sample
	Measures
	Bullying role (predictor)
	Individual characteristics (covariates)
	Psychological functioning (mediator)
	Weight loss preoccupation (outcome)
	Analysis

	Results
	Missing and descriptive data
	Exploratory factor analysis
	Confirmatory factor analysis (psychological functioning)
	Structural model
	Multi-group analysis

	Discussion
	Conclusions
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and material
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	References

