
Weight Status as a Predictor of Being Bullied in Third
Through Sixth Grades

WHAT’S KNOWN ON THIS SUBJECT: Obese children are at
greater risk for being bullied. The characteristics associated with
an increased prevalence of obesity are also associated with an
increased prevalence of bullying, and the independent
relationship between childhood obesity and being bullied is less
clear.

WHAT THIS STUDY ADDS: Obese children are more likely to be
bullied, regardless of gender, race, SES, school racial and
socioeconomic composition, and mother- and teacher-reported
child social skills and child academic achievement. Interventions
are needed to reduce bullying of obese children.

abstract
OBJECTIVES: Childhood obesity and bullying both are pervasive public
health problems. The objective of this study was to determine the re-
lationship between childhood obesity and being bullied in third, fifth,
and sixth grades while testing for potential confounding and
moderation.

METHODS: A total of 821 children who were participating in the Eunice
Kennedy Shriver National Institute of Child Health and Human Develop-
ment Study of Early Child Care and Youth Development (50%male, 81%
white, 17% obese, 15% overweight in third grade) were studied. Gen-
eralized estimating equations were used to evaluate the relationship
between child weight status and the odds of being bullied as reported
by child, mother, and teacher, accounting for repeated measures and
adjusting for grade level in school, child gender, child race, family
income-to-needs ratio, school racial and socioeconomic composition,
and mother- and teacher-reported child social skills and child aca-
demic achievement.

RESULTS: In sixth grade, 33.9%, 44.5%, and 24.9% of the children were
reported to be bullied per teacher-, mother-, and self-report, respec-
tively. There was a significant independent association between being
obese and being bullied (odds ratio: 1.63 [95% confidence interval:
1.18–2.25]). The relationship between being obese and being bullied
was attenuated but not eliminated by all covariates except gender. The
relationship was not moderated by any of the covariates.

CONCLUSIONS: Children who are obese are more likely to be bullied,
regardless of a number of potential sociodemographic, social, and
academic confounders. No protective factors were identified. Effective
interventions to reduce bullying of obese children need to be identified.
Pediatrics 2010;125:e1301–e1307

AUTHORS: Julie C. Lumeng, MD,a,b Patrick Forrest, BS,a

Danielle P. Appugliese, MPH,c Niko Kaciroti, PhD,a Robert
F. Corwyn, PhD,d and Robert H. Bradley, PhDe

aCenter for Human Growth and Development and bDepartment
of Pediatrics and Communicable Diseases, University of
Michigan, Ann Arbor, Michigan; cData Coordinating Center,
Boston University School of Public Health, Boston,
Massachusetts; dDepartment of Psychology, University of
Arkansas at Little Rock, Little Rock, Arkansas; and eFamily and
Human Dynamics Research Institute, Arizona State University,
Tempe, Arizona

KEY WORDS
bullying, peer victimization, childhood obesity

ABBREVIATIONS
SES—socioeconomic status
ITNR—income-to-needs ratio
NCES—National Center for Education Statistics
SSRS—Social Skills Rating System
WJPB-R—Woodcock-Johnson Psycho-educational Battery-
Revised
OR—odds ratio
CI—confidence interval

www.pediatrics.org/cgi/doi/10.1542/peds.2009-0774

doi:10.1542/peds.2009-0774

Accepted for publication Feb 8, 2010

Address correspondence to Julie C. Lumeng, MD, Center for
Human Growth and Development, 300 North Ingalls St, 10th
Floor, University of Michigan, Ann Arbor, MI 48109-5406. E-mail:
jlumeng@umich.edu

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2010 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have
no financial relationships relevant to this article to disclose.

ARTICLES

PEDIATRICS Volume 125, Number 6, June 2010 e1301

Downloaded from http://publications.aap.org/pediatrics/article-pdf/125/6/e1301/1088281/zpe006100e1301.pdf?casa_token=gTUHjqgSaFgAAAAA:To1RzSEuYDPHAf1z27sdO_BrX8z3MwWQtOymv2kfTvSFvHJO7FTwPamyR_UlBFAKxUOVWsc
by Univ Of Massachusetts - Amherst user
on 27 January 2026



Obesity among US children has risen to
epidemic proportions, with 17% of 6- to
11-year-olds estimated to be obese in
2003–2006.1 Parents of obese children
rate bullying as their top health con-
cern,2 and obese children who are bul-
lied experience more depression, anx-
iety, and loneliness.3–5

To develop effective interventions to ad-
dress bullying in this population, it is
first important to confirmthat thechild’s
weight status is actually the primary fac-
tor underlying the bullying. Children are
bullied for many reasons, with at least
one-third of all children reporting being
the victim of at least some bullying.6,7

Whether obese children are more often
bullied because of their weight status or
because of some other confounding fac-
tors remainsunansweredby thecurrent
literature. Specifically, previous studies
either examinedonlyweight-specificbul-
lying in obese children8–10 or did not con-
trol for potentially important confound-
ers such as race and socioeconomic
status (SES).11–14 Such omissions are po-
tentially problematic given that lower
SES and membership in key minority
groups each have been associated with
an increased prevalence of obesity1,15

and being bullied.16–21 In addition, no pre-
vious study examinedwhether the racial
or socioeconomic composition of the
child’s school confounds the relation-
ship between being obese and being bul-
lied, although school composition has
been described as an important predic-
tor of bullying prevalence.19–21 Other co-
variates that have been associated with
both obesity and being bullied and have
not been considered as potential con-
founders in previous literature include
low social skills22–26 and low academic
achievement.27–31

Research that has examined associa-
tions between children’s weight status
and being bullied has several addi-
tional limitations. Studies have rarely12

included cohorts focused on the age
range when bullying peaks (ages 6–9

years6), it has sometimes relied on
self-reported11,13 as opposed to mea-
sured weight status, and none of the
US studies have included children
drawn from more than a single geo-
graphic location.

The objective of this study was to fill a
specific gap in the existing literature
by examining the independent direct
relationship between measured
weight status and risk for being bullied
independent of demographic, social,
and academic confounders within a
multisite US cohort of school-aged chil-
dren. We specifically hypothesized that
any association between being obese
and being bullied would be attenuated,
possibly eliminated, or moderated by
the child’s being nonwhite or of low
income, attending a school that was
more low-income or more racially di-
verse, or having weaker social or aca-
demic skills.

METHODS

Sample

The Eunice Kennedy Shriver National
Institute of Child Health and Human De-
velopment Study of Early Child Care
and Youth Development is a longitudi-
nal study focused on child behavior
and development.32 Participants were
recruited at birth beginning in 1991 by
using a stratified random sampling
plan to achieve a sample representa-
tive of the demographics of each of the
10 study sites: Little Rock, Arkansas;
Irvine, California; Lawrence, Kansas;
Boston, Massachusetts; Morganton,
North Carolina; Philadelphia, Pennsyl-
vania; Pittsburgh, Pennsylvania; Char-
lottesville, Virginia; Seattle, Washing-
ton; and Madison, Wisconsin. Details
regarding the study design and all
measures outlined herein are avail-
able at https://secc.rti.org. The study
was approved by the institutional re-
view boards of all relevant institutions.

The original cohort included 1364 par-
ticipants. We limited the sample to chil-

dren with at least 1 measure of bully-
ing, 1 measure of weight status, and
data regarding the socioeconomic and
racial composition of at least 1 school
attended during third, fifth, and sixth
grades. This resulted in a sample of
821 children (60% of the original co-
hort). The sample included differed
from the sample excluded in that the
study sample had a mean income-to-
needs ratio in third grade of 3.99 (vs
5.13 for those excluded; P� .0001). The
study sample did not differ from those
excluded by gender (P � .07) or race
(P� .46).

Predictor: Child Weight Status

Height andweight weremeasured dur-
ing study visits in third, fifth, and sixth
grades by standard protocol. BMI was
calculated and BMI percentile and z
score were derived for age and gender
on the basis of the US Centers for Dis-
ease Control and Prevention National
Center for Health Statistics growth
charts.33 Preliminary unadjusted logis-
tic regression models indicated that
the relationship between BMI z score
and the odds of being bullied was non-
linear, as reflected in a significant qua-
dratic term for BMI z score (P� .0001).
Investigation of the nature of the non-
linear relationship indicated that BMI
was appropriately categorized by us-
ing the standard definitions: obesity
was defined as a BMI�95th percentile
and overweight as a BMI �95th per-
centile and�85th percentile.

Outcome: Being Bullied

The child being bullied was reported
by the child, the teacher, and the
mother at third, fifth, and sixth grades.
An 18-item interviewer-administered
questionnaire for children and a 43-
item questionnaire for teachers and
mothers each were developed for the
Eunice Kennedy Shriver National Insti-
tute of Child Health and Human Devel-
opment Study of Early Child Care and
Youth Development on the basis of pre-
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vious work and were validated and re-
liable.34,35 Being bullied was captured
by the means of children’s responses
to 4 items and teachers’ and mothers’
responses to 7 items (see Appendix).
Pearson correlation coefficients for
maternal reports of bullying across
the 3 grades ranged from .52 to .67, for
teachers ranged from .32 to .34, and
for children’s self-report ranged from
.35 to .47. Cronbach’s coefficient � for
all 9 reports of bullying was .81. Pre-
liminary analyses indicated that the
relationship between weight status
and being bullied varied by the identity
of the reporter. We therefore sought to
create a mean bullying score at each
grade weighted for the identity of
the reporter. To do so, we rescaled the
mother and teacher reports to the
5-point scale used for the child reports
and performed principal components
analysis predicting a single bullying
factor from mother, child, and teacher
reports at each grade. To generate a
weight for each reporter, we averaged
the standardized scoring coefficients
across third, fifth, and sixth grades
for each reporter (mean maternal
weight� .48, mean teacher weight�
.43, mean child weight � .44). The
weighted average bullying score was
then calculated for each grade. Each
child therefore had 1 score at each of 3
grades reflecting how often the child
was bullied. We sought to create a di-
chotomous outcomemeasure for ease
of interpretation. Because between
50% and 75% of children had scores
reflecting “never” or “hardly ever” be-
ing bullied at each time point, we de-
fined being bullied as amean weighted
score in the top quartile.

Covariates

Demographic Covariates

Both obesity1,15 and being bullied16–21

are more common for boys, minori-
ties, and low-income groups. Gender
(male versus female) was therefore in-

cluded as a covariate. Mothers re-
ported the child’s race, which was in-
cluded as a 2-category (white versus
not white) variable, and the family’s in-
come, from which income-to-needs ra-
tio (ITNR) at third, fifth, and sixth
grades was calculated as a continuous
measure. ITNR is the ratio of total fam-
ily income relative to the poverty level
for a family of a particular size. Prelim-
inary unadjusted logistic regression
models indicated that the relationship
between ITNR and the odds of being
bullied was nonlinear, as reflected in a
significant quadratic term for ITNR (P
� .0001). Investigation of the nature of
the nonlinear relationship indicated
that ITNR was appropriately catego-
rized as ITNR in the lowest quartile
versus not.

Data regarding the race and SES of the
child’s classmates were drawn from
the US Department of Education’s Na-
tional Center for Education Statistics
(NCES) for each public school the study
participant attended. The NCES annu-
ally collects data about all public
schools in the United States supplied
by state education agency officials, in-
cluding demographic descriptors of
students (http://nces.ed.gov/ccd).

The proportion of children within the
study participant’s school who were of
nonwhite race as well as the propor-
tion who were receiving free and
reduced-price lunch were generated
from these data. Preliminary unad-
justed logistic regression models indi-
cated that the relationship between
each of these variables and the odds of
being bullied was linear, as reflected
in nonsignificant quadratic terms, and
they were therefore tested as continu-
ous variables. We also examined inter-
actions between the child’s race and
the racial composition of the school, as
well as the child’s ITNR and the propor-
tion of children in the child’s school
who were receiving free and reduced-
price lunch, on the premise that a

child’s status as a racial or socioeco-
nomic minority within the school set-
ting would be the most valid and rele-
vant conceptualization of minority
status, but found no significant inter-
actions. These 4 demographic vari-
ables were therefore tested in the
models as main, not interactive, ef-
fects on bullying.

Social and Academic Covariates

Teachers and mothers completed a
slightly modified version of the vali-
dated and reliable Social Skills Rating
System (SSRS)36 in third, fifth, and
sixth grades. Total standard scores,
which have a mean of 100 and an SD
of 15, for each reporter at each
grade level are generated, with
higher scores indicating greater so-
cial skills. Children were adminis-
tered the Woodcock-Johnson Psycho-
educational Battery-Revised (WJPB-R),
a validated and reliable measure of ac-
ademic achievement,37 at 3rd and 5th
grades. The mean of the broad reading
and broad math standard scores,
which have a mean of 100 and an SD of
15, was calculated, with higher scores
reflecting higher academic achieve-
ment. Because preliminary unadjusted
logistic regression models indicated
that SSRS standard scores and
WJPB-R scores each were linearly as-
sociated with the odds of being bul-
lied, as evidenced by nonsignificant
quadratic terms, SSRS score and
WJPB-R scores each were tested as
continuous variables.

Statistical Analysis

All analyses were conducted by using
SAS 9.1 (SAS Institute, Cary, NC). Gener-
alized estimating equations, account-
ing for repeated measures within sub-
jects, were used to determine the
unadjusted and adjusted relationships
between each covariate and being bul-
lied across third, fifth, and sixth
grades. All variables, with the excep-
tion of child gender and race, were
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therefore included as time-varying co-
variates. Preliminarymodels indicated
that the child’s grade in school had a
significant main effect but no interac-
tive effect withweight status. We there-
fore controlled for the child’s grade in
school in all subsequent models but
did not stratify analyses. We next
tested confounding of the main effect
of weight status by each of the covari-
ates, both individually and in combina-
tion. Significant attenuation was de-
fined as reducing the main effect, as
reflected in either the parameter esti-
mate or odds ratio (OR) of obese or
overweight on being bullied, by
�10%.38 Covariates that significantly
attenuated the main effect were re-
tained in the model. Child gender did
not significantly attenuate the main ef-
fect, but given that it was significantly
associated with being bullied, we
elected to retain it in the final model.
Adjusted ORs and their corresponding
95% confidence intervals (CIs) were
calculated from these models. We ex-
amined effect modification by testing
the interaction term of weight status
with each covariate as well as study
site, and P� .05 was considered a sig-
nificant interaction.

RESULTS

In third grade, 14.6% of the samplewas
overweight and 17.3% was obese. Half
(50.3%) of the children in the sample
were male, and 18.9% were nonwhite.
The mean ITNR in third grade was 4.0
(SD: 3.2). The schools that the children
attended were on average 72.7% (SD:
25.8%) white (range: 0.1%–100.0%),
and 29.2% (SD: 23.3%) of the children
at the participant child’s school re-
ceived free or reduced-price lunch
(range: 0.0%–100.0%). Mean SSRS
standard scores were 105.2 (SD: 15.9)
and 101.9 (SD: 14.5) by mother and
teacher report, respectively. Mean
WJPB-R standard scores were 110.7
(SD: 14.0) in reading and 115.9 (SD:
17.6) in math.

The unadjusted odds of the child’s be-
ing bullied in association with each co-
variate are shown in Table 1. The odds
of being bullied in relation to weight
status in the unadjusted model were
1.85 (95% CI: 1.37–2.51) for obesity and
1.26 (95% CI: 0.90–1.77) for over-
weight. The adjusted models are also
shown in Table 1. Themain effect of the
child’s weight status on being bullied
was significantly attenuated but not
eliminated by all of the covariates ex-
cept child gender. The odds of being
bullied in relation to weight status in
the adjusted model were 1.63 (95% CI:
1.18–2.25) for obesity and 1.13 (95% CI:
0.79–1.61) for overweight. There were
no significant interactions between
child weight status and any of the co-
variates, including study site. We reran
the final adjusted model with bullying
operationalized as a continuous score,
and the results did not differ (OR for
obese: 1.04 [95% CI: 1.01–1.08]).

To examine the possibility that being
bullied predicts excessive weight gain,
we created a linear regression model
in which being bullied in third grade
was examined as the main effect, and
the outcomewas change in BMI z score
between third and sixth grades. We
controlled for all covariates, as well as
the child’s weight status in third grade.

Being bullied in third grade was not
associated with an increase in BMI z
score in the subsequent 2 years (� �
.050 [95% CI:�0.049 to 0.149]; P� .32).

DISCUSSION

This study found that obese 8- to 11-
year-old US children were more likely
to be bullied as compared with their
nonoverweight peers independent of
the child’s gender, race, family SES,
school demographic profile, social
skills, or academic achievement. The
association was partially attenuated
but not eliminated by the child’s race,
family SES, school demographic pro-
file, social skills, and academic
achievement. The higher odds of being
the victim of bullying among obese
children were equally strong across
children who were male and female,
white and nonwhite, and poor and non-
poor and across schools of all types of
demographic profiles and 10 US study
sites. The association was also equally
strong across the spectrum of child
social skills and academic achieve-
ment. The data supported a similar
trend among children who were over-
weight, as compared with nonover-
weight, although the results did not
reach statistical significance. Themag-
nitude of the effect of being obese on

TABLE 1 ORs and 95% CIs for Being Bullied in Unadjusted and Adjusted Models

Parameter Unadjusted Model Adjusted Modela

Obeseb 1.850 (1.370–2.510) 1.630 (1.180–2.250)
Overweightb 1.260 (0.900–1.770) 1.130 (0.790–1.610)
Male gender 1.450 (1.110–1.910) 1.380 (1.040–1.840)
Child race nonwhitec 1.680 (1.210–2.230) 0.680 (0.430–1.070)
Percentage of children in child’s school
who are not white

0.340 (0.210–0.540) 0.975 (0.452–2.100)

Child INTR in lowest quartiled 1.800 (1.380–2.330) 1.160 (0.880–1.580)
Percentage of children in child’s school
receiving free and reduced-price lunch

1.020 (1.010–1.020) 1.014 (1.005–1.022)

SSRS standard scoree 0.940 (0.930–0.950) 0.945 (0.934–0.956)
Achievement testing mean standard scoref 0.980 (0.970–0.990) 0.997 (0.987–1.008)

N� 1697 observations; N� 821 participants.
a Adjusted for child’s grade in school.
b Reference is “not overweight (�85th percentile).”
c Reference is white race.
d Reference is ITNR in highest 3 quartiles.
e Mean of mother and teacher report; higher scores reflect greater social skills.
f Mean of WJPB-R math and reading scores at third and fifth grades; higher scores reflect greater academic achievement.
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the odds of being bullied was greater
than the odds of being bullied in asso-
ciation with being poor or being male.

Our study confirms previous reports in
the literature and extends them in sev-
eral ways. Our study population was
younger and larger than most previ-
ous samples and, unlike previous stud-
ies, used reports by children, teachers,
and mothers. Using data from these 3
different reporters may have in-
creased validity of the bullying reports,
especially because within our own co-
hort, as well as in previous literature,
the prevalence of being bullied varied
by reporter.39,40 We also were able to
test confounding and moderation by a
number of covariates that were not in-
cluded in previous studies.

We had hypothesized that if being a ra-
cial minority or of low SES, attending a
school that is of lower SES or more
racially diverse, having weaker social
skills, or having lower academic
achievement occurs more commonly
among both obese children and chil-
dren who are the victims of bullying,
then these factors might account for
the association between obesity and
being bullied, but this was not the
case. In addition, we had hypothesized
that if an obese child were in the racial
majority, was nonpoor, attended a
school that was less socioeconomi-
cally or racially diverse, had strong so-
cial skills, or had higher academic
achievement, then the child’s in-
creased risk for being bullied occur-
ring in association with their obesity
would be reduced. None of these fac-
tors, however, protected the obese
child from being bullied more often. In
effect, being obese, by itself, seems to

increase the likelihood of being a vic-
tim of bullying.

Finally, our analytic approach found
cross-sectional associations between
being obese and being bullied across
third, fifth, and sixth grades. It is pos-
sible that children are not bullied be-
cause they are obese but, rather, that
being bullied creates stress and un-
happiness that leads to behaviors
such as excessive comfort food con-
sumption that contribute to excessive
weight gain. We attempted to approxi-
mate this possibility by examining the
association between being bullied in
third grade and change in BMI z score
in the subsequent 3 years, indepen-
dent of baseline weight status and con-
founders, and identified no significant
association. These data therefore sug-
gest that, as is commonly hypothe-
sized, obesity causes bullying and not
that bullying causes excessive weight
gain and obesity.

There are limitations to our study, pri-
marily related to generalizability. Al-
though our sample was relatively di-
verse, the proportion of the sample
that was nonwhite was small, making
it difficult to determine whether the
general patterns observed may
equally apply to key subgroups in the
United States. The sample was drawn
from 10 sites across the United States
and is representative of the demo-
graphics of these sites but not the en-
tire population of US children. There
was some attrition, and the school-
level demographic data were available
only for children who attended public,
not private, schools; therefore, the re-
sults of this study may be generaliz-
able only to children with the charac-

teristics of those included in this
sample.

The implications of this study are sev-
eral. First, obese and overweight chil-
dren are more likely to develop de-
pressive symptoms,41 and being
bullied has been reported to mediate
the relationship between weight sta-
tus and depressive symptoms.42,43 In-
terventions that address bullying
within schools are badly needed, as
are interventions that address obesity
at both the individual and community
levels. Second, the strong association
between being obese and being bullied
is consistent with other work demon-
strating that despite the increase in
childhood obesity prevalence, the stig-
matization of obese children remains
pervasive.44,45 In caring for the obese
child, providers should consider the
role that being bullied may be playing
in the child’s well-being. Because the
bullying of obese children seems to be
rooted in negative perceptions of obe-
sity by other children,44 future re-
search might consider evaluating
approaches to modifying those per-
ceptions. Moreover, because the per-
ceptions of children are connected to
broader societal perceptions regard-
ing body type, it is important to fashion
messages aimed at reducing the pre-
mium placed on thinness and the neg-
ative stereotypes that are associated
with being obese or overweight.
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APPENDIX Questions to Assess the Child Being Bullied

Child self-report, answered on 5-point Likert scale (1� never, 5� always): Does anyone in your class
Pick on you at school?
Say mean things to you at school?
Say bad things about you to other kids at school?
Hit you at school?
Teacher and mother report, answered on a 3-point Likert scale (0� not true, 1� sometimes true,
2� often true): Describe the study child’s/your child’s behavior with peers
Is ridiculed by peers
Is picked on by other children
Is called names by peers
Is pushed around by other children
Peers say negative things about him or her to other children
Is teased or made fun of by peers
Is hit or kicked by other children
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