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Bullied Children and Psychosomatic Problems:

A Meta-analysis

BACKGROUND AND OBJECTIVE: A previous meta-analysis showed that
being bullied during childhood is related to psychosomatic problems,
but many other studies have been published since then, including some
longitudinal studies. We performed a new meta-analysis to quantify the
association between peer victimization and psychosomatic complaints in
the school-aged population.

METHODS: We searched online databases up to April 2012, and bibliog-
raphies of retrieved studies and of narrative reviews, for studies that
examined the association between being bullied and psychosomatic
complaints in children and adolescents. The original search identified
119 nonduplicated studies, of which 30 satisfied the prestated inclusion
criteria.

RESULTS: Two separate random effects meta-analyses were performed
on 6 longitudinal studies (odds ratio = 2.39, 95% confidence interval,
1.76 to 3.24) and 24 cross-sectional studies (odds ratio = 2.17, 95%
confidence interval, 1.91 to 2.46), respectively. Results showed that
bullied children and adolescents have a significantly higher risk for
psychosomatic problems than non-bullied agemates. In the cross-
sectional studies, the magnitude of effect size significantly decreased
with the increase of the proportion of female participants in the study
sample. No other moderators were statistically significant.
CONCLUSIONS: The association between being bullied and psychoso-
matic problems was confirmed. Given that school bullying is a wide-
spread phenomenon in many countries around the world, the present
results indicate that bullying should be considered a significant inter-
national public health problem. Pediatrics 2013;132:720—729
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Being bullied during childhood or ad-
olescence is a risk factor for a person’s
well-being and adjustment. Studies
have shown that peer victimization is
related mainly to internalizing prob-
lems, including low self-esteem, high
anxiety, and depression,’—* and it also
is linked to suicidal ideation and at-
tempt58 Moreover, it is increasingly
recognized that bullied students can
also be affected by poor physical health
and show a variety of symptoms, such
as headache, backache, abdominal pain,
skin problems, sleeping problems, bed-
wetting, or dizziness.”'" Given that in
such circumstances psychosocial pro-
cesses seem to act as a key factor neg-
atively affecting children’s health, these
symptoms are often called psychoso-
matic problems.”-10

To date, the only meta-analysis'? spe-
cifically conducted on this issue was
published in 2009. That meta-analysis
synthesized the results of 11 studies
that have analyzed the association be-
tween being victimized by peers at
school and the prevalence of symp-
toms among children and adolescents
between 7 years and 16 years of age.
Bullied students were found to have
a significantly higher risk for psycho-
somatic problems than were the con-
trols, that is, the agemates who were
not involved in bullying (pooled odds
ratio [OR] = 2.00, 95% confidence in-
terval [Cl], 1.70 to 2.35). Although im-
portant, those results were limited by
the small number of studies included
in the meta-analysis (which also pre-
cluded the possibility of testing for
possible moderators), and the results
were also limited by the fact that only 2
of them used a longitudinal design.

Subsequently, another meta-analysis®
has analyzed data from longitudinal
studies that measured a variety of
internalizing problems, including psy-
chosomatic symptoms. Overall, this
meta-analysis has confirmed that peer
victimization is positively associated
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with poor well-being. However, Reijntjes
and colleagues’ review included only 2
studies that measured psychosomatic
symptoms; unfortunately, these symp-
toms were not distinguished from other
types of internalizing problems (eg, de-
pression, anxiety, or loneliness), but a
pooled correlation for each study was
computed, with no comparison between
bullied and nonbullied children.

Since the publication of the first meta-
analysis in 2009, several other studies
that assessed the risk for psychoso-
matic problemsin bullied children have
been added to the literature, including
some studies that used a longitudinal
design. This new meta-analysis seeks
to update and expand both Gini and
Pozzoli’s and Reijntjes and colleagues’
meta-analyses3'2 by (1) including the
subsequently published studies that
allowed to estimate the risk for psy-
chosomatic problems in children and
adolescents who are bullied by peers
(ie, cases) compared with nonbullied
peers (ie, controls), (2) performing
separate meta-analyses of longitudinal
and cross-sectional studies, and (3)
testing for potential moderators of vari-
ation in the magnitude of effect sizes.

METHODS
Literature Search

Four methods were used to identify rel-
evant studies. First, electronic searches
in PsycINFO, PubMed, the Cochrane Li-
brary database, the Campbell Collabo-
ration database, and Scopus were
conductedin April 2012 with the following
keywords: “bullying,” “peer victimiza-
tion” AND “somatic,” “psychosomatic,”
and “physical health.” Second, the “cited
by” function in Scopus was used to re-
trieve empirical articles that have cited
the previous meta-analysis.'2 Third, re-
view articles about consequences of
bullying were reviewed for possible rel-
evant citations. Finally, the reference
sections of the collected articles were
searched for relevant earlier references.

REVIEW ARTICLE

This meta-analysis was planned, con-
ducted, and reported in adherence to
the Meta-analysis of Observational Stud-
ies in Epidemiology guidelines.!s

Inclusion Criteria

A study had to meet the following
aprioricriteriatobeincluded. The most
basic requirement was the inclusion
of measures of peer victimization at
school in childhood or adolescence and
of psychosomatic symptoms. These
measures could include self-report
questionnaires; peer, parent, or teacher
reports; or an interview that resulted
in a quantitative rating of peer victimi-
zation and health problems. Second,
studies were required to have reported
effect sizes and related confidence
intervals or enough information to cal-
culate these data, for example, by re-
porting comparisons between bullied
children and a control group (defined
aschildren fromthe same population of
victims who were classified as not
bullied). We excluded the following
types of studies: studies that did not
include a control group; studies that
measured psychosomatic symptoms
with items included in a larger scale,
because these symptoms could not be
clearly distinguished from other prob-
lems; studies with duplicated data;
studies that did not report analyses on
the variables of interest; and studies
with adults or psychiatric patients. The
authors independently assessed whether
articles mettheinclusion criteria.Inthe
case of disagreement, a consensus was
reached through discussion.

Coding of Studies

Studies were coded on design (cross-
sectional versus longitudinal), length
of follow-up for longitudinal studies, type
of bullying measure (self-report ques-
tionnaire versus peer or adult reports
versusinterview), type of psychosomatic
symptoms measured, type of sampling
procedure, sample composition and char-
acteristics, and geographic location of
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study. Quantitative data were extracted
from text and tables; for the sake of
comparability with the results of the
former meta-analysis,'2 the data that
were adjusted for important con-
founders (eg, gender, age, ethnicity, or
parental education) were preferred.

Statistical Analyses

Eleven studies reported an effect based
on a single composite score for psy-
chosomatic complaints, whereas the
remaining studies reported data for
a number of different symptoms dis-
tinctly (eg, headache, stomachache,
backache, abdominal pain, dizziness,
sleeping problems, poor appetite, bed-
wetting, skin problems, vomiting; see
Table 1). Because the number and the
type of symptoms varied systemati-
cally across studies, following Gini and
Pozzoli’s original procedure,'2 the OR
for each symptom was extracted, and
then a pooled OR was computed from
each study. (ltems that referred to
psychological problems, such as anxi-
ety or depression, were not included in
this computation.) This procedure
allowed a direct comparison with the
results of the former meta-analysis.
The case group included victims, that
is, children who are bullied by peers.
The control group featured children
who have not been bullied. With very
few exceptions, studies did not report
results for boys and girls separately;
therefore, we were not able to compare
effect sizes for these two groups of
children. Because most of the studies
reported the proportion of girls in the
sample, we used this information to
test for possible moderation by gender.

Analyses were done using Compre-
hensive Meta-Analysis.’™ We extracted
the OR and 95% Gl from each study. Data
from individual studies were pooled by
using a random effects model. Each
study was weighted by the inverse of its
variance, which, under the random ef-
fects model, includes the within-study
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variance plus the between-studies
variance 7-squared (T?). The z statis-
tic was calculated, and a two-tailed
P value of <.05 was considered to in-
dicate statistical significance. Statisti-
cal heterogeneity was assessed by
using the ( statistic to evaluate
whether the pooled studies represent
a homogeneous distribution of effect
sizes. Also reported is the £ statistic,
indicating the proportion of observed
variance that reflects real differences
in effect size.”

Toaddressthepossible publicationbias
(ie, the fact that studies with non-
significant results are less likely to be
published), we computed the fail-safe N
(N:s) according to the method Orwin'®
proposed, which is more conservative
than the traditional Rosenthal Ng.17.18
Orwin's Ni; determines the number of
additional studies in a meta-analysis
yielding null effect sizes that would
be needed to yield a “trivial” OR of
1.05. Researchers suggest that meta-
analysts calculate a tolerance level
around a fail-safe N that is equal to 5
times the number of effects included in
the meta-analysis plus 10 (the “5k+ 10"
benchmark).'81% Moreover, the associ-
ation between the standardized effect
sizes and the variances of these effects
was analyzed by rank correlation with
use of the Kendall 7 method. If small
studies with negative results were less
likely to be published, the correlation
between variance and effect size would
be high. Conversely, a lack of a signifi-
cant correlation can be interpreted as
the absence of publication bias.20

RESULTS

After the removal of duplicates, a list of
119 potentially eligible studies was
generated (Fig 1). Based on titles and
abstracts, 55 articles were excluded at
the first screening because they were
qualitative studies, reviews or commen-
taries, or studies that did not measure
school bullying. Full-text copies of the

remaining 64 potentially relevant stud-
ies were obtained. Fourteen studies
were excluded because they did not
meet the inclusion criteria (eg, they did
not have a control group). Fifteen stud-
ies did not report enough data to com-
pute effect sizes or confidence intervals.
Five studies were not available in full
text. The remaining 30 studies were in-
cluded for this meta-analysis. Six stud-
ies were longitudinal studies, and 24
used a cross-sectional design.

Table 1 summarizes the characteristics
of the studies included in this meta-
analysis, including sample size and
response rate, age and gender com-
position of the sample, type of mea-
sures, symptoms measured, study design,
and type of sampling. A total of 219 560
children and adolescents participated
in the 30 studies. Across the 26 studies
that provided information about the
sample’s gender composition, 50.2%
(range, 32.8% to 62.4%) of the partic-
ipants were girls.

Five studies were from Norway, 2 of
which were from the same publi-
cation28343538: 4 from the United
States2225.27.45; 3 from Australia81.37; 2
from the United Kingdom#4445; 2 from the
Netherlands”25 2 from Finland3'36; 2
from India%340; and 1, respectively, from
Austria,26 China,2® France,30 Germany,*!
Greenland,*2 Italy,'0 Mexico,2' and Tur-
key.32 Two articles reported data from
multiple countries.2439 Information about
race or ethnicity and socioeconomic
status (SES) of the participants was not
systematically reported in all studies.
Overall, the heterogeneity of racial and
SES classification within and across the
studies was such that it precluded anal-
ysis by race and ethnicity or SES.

Meta-analysis of Longitudinal
Studies

Six studies used a longitudinal design.
The follow-up duration ranged from 9
months to 11 years. Across the 6 sam-
ples, bullied children were found to
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FIGURE 1
Flow diagram of study inclusion.

have a significantly higher risk for
psychosomatic problems than non-
bullied agemates were (OR = 2.39, 95%
Cl, 1.76 to 3.24, Z = 5.62, P << .0001).
Figure 2 shows the forest plot for this
meta-analysis. Studies were highly ho-
mogeneous (0 = 4.94, P = 42, f = 0%).
Furthermore, no evidence of publica-
tion bias was present. Kendall’s T was
.93 with two-tailed P=.13. An additional
102 studies with null effect sizes would
be needed to attenuate this omnibus

effect size to a trivial effect (5k + 10
benchmark = 40).

Meta-analysis of Cross-Sectional
Studies

Across the 24 samples that were in-
cluded in the cross-sectional studies,
bullied children were found to have
a significantly higher risk for psycho-
somatic problems than were non-
bullied peers (OR =2.17,95% Cl, 1.91 to
246, Z = 12.09, P < .0001). Figure 3

Study
Odds Lower
ratio limit
Biebl et al (2011) 4.53 1.34
Burk et al (2011) 4.66 1.91
Fekkes et al (2006) 2.32 1.20

Kshirsagar et al (2007) 2.12 1.14
McGee et al (2011) 1.73 1.00
Rigby (1999) 3.28 0.94

2.39 1.76

Odds ratio

Upper and 95% CI

limit
15.29
11.39
4.48
3.94
2.99

11.50 -
3.24 N
0102051 2 5 10

Favors controls Favors victims

FIGURE 2

Forest plot for random effects meta-analysis of the association between being bullied and psycho-
somatic problems: longitudinal studies. Note: Effect sizes are expressed as odds ratios. Studies are
represented by symbols whose area is proportional to the study’s weight in the analysis.
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shows the forest plot for this meta-
analysis. Effect sizes within this group
of studies were not homogeneous (0 =
103.06, P < .001, P = 77.7%). Again, no
evidence of publication bias was pres-
ent. Kendall's 7 was .05 with two-tailed
P=.75.An additional 325 studies with null
effect sizes would be needed to attenuate
this omnibus effect size to a negligible
value (5k + 10 benchmark = 130).

Moderator analyses with gender com-
position of the sample, geographic lo-
cation, and type of informant were
performed to explore possible explan-
ations for heterogeneity in the effect
sizes across cross-sectional studies.
The proportion of girls in the sample
was available for 20 of the 24 cross-
sectional studies, and it was used as
a continuous predictor in a weighted
mixed-effects metaregression. The
magnitude ofthe effect size significantly
decreased with an increase in the
number of female participants in the
study sample (B=—0.04,95% Cl, —0.07
to —0.02, P < .002). The study’s geo-
graphic location (coded as Europe
versus other countries) was not a sig-
nificant moderator (k= 15, OR = 2.19,
95% Cl, 1.82t02.62, and k=8, 0R = 2.16,

95% Cl, 1.61 to 2.90, respectively; 0 =
0.004, P = 95).

Moreover, the potential moderating role
of amethodological feature, namelythe
type of informant, was tested. Twenty
studies used the participant as an in-
formant for involvement in bullying (e,
used self-report questionnaires or
interviews with the child), and only 4
studies collected data through other
informants (ie, peers or parents). Effect
sizes did not vary as a function of the
type of informant associated with bul-
lying experiences (OR=2.17,95%Cl, 1.86
t02.53 for self-reports,0R=2.18,95%Cl,
1.55 to 3.06 for other informants; ( =
0.00, P = 98). Similarly, 19 studies col-
lected information about symptoms
from the participants themselves (OR =
2.21, 95% ClI, 1.90 to 2.58), whereas 5
studies asked other informants (OR =
2.00, 95% Cl, 1.47 to 2.72). Also, the ef-
fect of this moderator was not statis-
tically significant: 0 = 0.37, P = .57.

Finally,asinthe former meta-analysis,'?
a sensitivity analysis was performed
based on the quality of the studies.
Quality was assessed through 2 crite-
ria (beyond those required as inclusion
criteria): the use of a randomized

Study Statistics for each study Qdds ratio and 95% CI
Odds Lower Upper

ratio limit limit
Albores-Gallo et al (2011) 1.67 0.90 3.10 -—Ir
Due et al (2005) 197 182 212
Fekkes et al (2004) 273 193 386 —-—
Forero et al (1999) 111 0.72 1.71 —
Gini (2008) 254 119 5.41
Gradinger et al (2009) 1.78 1.36 233 ——
Gruber and Fineran (2008) 341 248 4.70 ——
Haavet et al (2004) 1.33 1.03 1.70 — -
Hesketh et al (2010) 260 208 325 —-
Houbre et al (2006) 1.48 0.80 273
Kaltiala-Heino et al (2000) 4.60 3.40 6.22 ——
Karatas and Ozturk (2011) 3.12 1.10 8.86
Lien et al (2009) (sample 1) 1.82 0.92 3.60
Lien et al (2009) (sample 2) 198  0.54 7.31
Lehre et al (2011) 195 106  3.59
Luntamo et al (2012) 2.90 2.14 3.93 ——
Natvig et al (2001) 3.35 1.92 5.85 L
Nordhagen el at (2005) 1.87 1.71 2.06
Ramya and Kulkarni (2011) 3.55 2.35 5.37 =
Richter et al (2007) 2.36 1.92 2.89
Schnohr and Niclasen (2006) 1.20  0.67 213 —
Srabstin et al (2006) 2.04 1.52 2.74
Williams et al (1996) 275 182 417
Wolke et al (2001) 136  1.04 1.78 —_-—

217 191 246

0.1 0.2 0.5 1 2 5 10
Favors controls Favors victims
FIGURE 3

Forest plot for random effects meta-analysis of the association between being bullied and psycho-

somatic problems: cross-sectional studies. Note: Effect sizes are expressed as odds ratios. Studies are
represented by symbols whose area is proportional to the study’s weight in the analysis.
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sampling design or a whole population
of students and a good response rate
(>80%). Twelve studies satisfied both
criteria. We then performed a separate
meta-analysis of this subgroup of
studies, and the results were OR = 2.10,
95% Cl, 1.87 to 2.46.

DISCUSSION

Our meta-analysis showed that bullied
pupils are at least two times more likely
than nonbullied agemates to have
psychosomatic problems. Thus, this
updated meta-analysis confirmed the
findings of the former meta-analytic
synthesis'2 with a much larger sample
of studies. Importantly, the same result
was found not only with cross-sectional
studies but also in a meta-analysis of 6
studies that used a longitudinal design.
Finally, the meta-regression analysis
showed that the strength of the re-
lationship between being bullied and
having health problems is higher when
samples contain proportionally more
boys. Given the explorative nature of
this analysis, a significant finding is not
to be considered definitive, but it does
suggest a direction for additional re-
search. A possible explanation might
deal with the fact that a school or
classroom environment with a higher
proportion of male students is a con-
text in which bullying behavior is more
likely to happen and where supportive
and helping behaviors in favor of the
bullied pupils are less frequent.#6 This
could increase the negative impact of
being bullied on children’s health. The
influence of the school environment’s
gender composition on peer victimiza-
tion and its consequences for child-
ren’s well-being is atopic that warrants
additional research.

Since the former meta-analysis, the
number of studies testing the associ-
ation between bullying experiences and
psychosomatic problems has tripled.
We can reasonably conclude that this
association is established, and we call



for new research efforts aimed at
elucidating the mechanisms through
which bullying affects children’s health.
We also call for research that inves-
tigates how other environmental fac-
tors interact with peer victimization
experiences to determine health risk.
However, not all children are at the
same risk for developing health prob-
lems: Some children may be more re-
silient than others against a high-risk
environment. To explain this adaptive
success, protective factors must be
considered. For example, supportive
parent—child relationships, character-
ized by parental warmth, supervision,
support, and involvement, may protect
children from adverse life experiences
at school, such as being bullied by
peers, and thus reduce negative con-
sequences. Similarly, attachment to
school, sense of belonging, and school
support may be related to better stu-
dent health. Longitudinal studies that
address the mediating role of these
and other environmental factors on the
peer victimization—health problems
link are much needed.

Strengths and Limitations

The strengths of this meta-analysis in-
clude the much larger number of
studies that were available this time
compared with the former meta-
analysis. Another strength is the wide
geographic distribution of the samples,
which were derived from several dif-
ferent countries around the world.
Furthermore, we were able to perform
separate meta-analyses of longitudinal
and cross-sectional studies, which
yielded the same results. Finally, we did
not find evidence of publication bias
that may have led to overestimating the
association between bullying and psy-
chosomatic problems.

Meta-analysis is an invaluable tool for
integrating prior research, illuminating
research gaps, and defining priorities
for future research. However, the fact
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that the major limitations of the liter-
ature that were highlighted in the first
meta-analysis are still present is star-
tling to see. For example, much variability
exists in the methods and instruments
used to assess the prevalence of symp-
toms and peer victimization experiences.
The majority of studies used a variety of
self-report questionnaires, both for peer
victimization and for children’s health
complaints. In some cases, these mea-
sures were reduced to a single-item
questionnaire. Self-report measures
are very common in bullying research
and are usually considered to be valid
and reliable.#” However, possible pro-
blems with these instruments are that
they require a good level of respond-
ents’ self-consciousness and that some
bullied children may deny their condi-
tion. Finally, associations between data
derived from the same source (ie,
when children self-report both bullying
experiences and health problems)
might be inflated by the common
method variance. For these reasons,
we stress the need for future studies to
collect information through multiple
independent informants, such as chil-
dren themselves, their peers within the
class, and their teachers or parents.
Moreover, it is important that research-
ers choose validated and widely used
instruments rather than ad hoc or newly
developed scales with no evidence of
reliability or validity. Also, the assess-
ment of children’s physical health must
be improved. For example, none of the
available studies included independent
objective information, such as children’s
school absenteeism extracted from
school attendance records or their visits
to the school nurse office.

Furthermore,the studiesincludedinthis
meta-analysis, and in the former meta-
analysis, did not measure different
forms of victimization separately (ie,
physical and relational victimization) or
did not report separate analyses for
different forms of victimization. Despite

REVIEW ARTICLE

their overlapping, research has dem-
onstrated the importance of dis-
tinguishing the 2 forms of victimization
because they may be differentially re-
lated to personal adjustment#8 Future
studies should analyze the negative
health consequences of physical and
relational victimization experiences.

Finally, our meta-analysis shares the
same limitations of all meta-analyses of
observational studies. Because indi-
viduals cannot be randomly allocated to
groups, the influence of confounding
variables cannot be fully evaluated.
Although many studies controlled for
important confounding variables, such
as parental education and socioeco-
nomic status or exposure to violence
outside of school, other unknown con-
founders could be partially responsible
for the effect observed.

Implications for Practitioners

The studies reviewed supportedthe fact
that bullied children have more fre-
quent psychosomatic problems than
nonbullied pupils. Moreover, this meta-
analysis significantly complements the
growing body of research that docu-
ments the poor personal adjustment of
bullied children and adolescents, in
terms of both internalizing and exter-
nalizing problems, which other recent
meta-analyses on the psychosocial
consequences of peer victimization34.49
summarize. Altogether, these results
have significant implications for pedia-
tricians, child psychologists, and other
health care professionals. It is very im-
portant that these professionals be
ready to identify children who are at
risk for being bullied because the po-
tential negative health, psychological,
and educational consequences of bul-
lying experiences are far-reaching.

Pediatricians can play an important role
in detecting potential victims of bullying
if they consider bullying as a possible
risk factor in any patient with recurrent
headaches, breathing problems, poor
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appetite, sleeping problems, and so on.
Any recurrent and unexplained somatic
symptom can be a warning sign of bul-
lying victimization. Because children do
not easily talk about their bullying
experiences, pediatricians could ap-
proach the issue of bullying through
general questions, for example, by in-
quiring about the child’s experience and
friends in school. Ifthe child seems to be
withdrawn from peers, the pediatrician
should ask for the reason and de-
termine whether teasing, name calling,
or deliberate exclusion may be involved.
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A Message From the Editor ofPediatrics: In its January 2013 issue, Pediatrics
published a case report entitled “Lethal Effect of a Single Dose of Rasburicase in
a Preterm Newborn Infant.” The authors included two physicians (Patrizia Zar-
amelia, MD, and Alessandra DeSalvia, PhD, MD), who disclosed that they served as
paid expert witnesses in the case reported in this article. Although the authors of
the case report refer to the infant as “our patient,” Pediatrics has since learned
that none of the authors of the case report treated the infant who is the subject of
the case report. Pediatrics has also learned that this case is the subject of
pending criminal and civil proceedings in Italy, that Drs. Zaramelia and DeSalvia
were appointed as expert witnesses for the prosecution in the criminal pro-
ceedings and that the medical conclusions in the article are being contested by
the opposing parties and their experts.
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