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Abstract

Background: Malocclusion is a highly prevalent public health problem, and several studies have shown its negative
correlation with quality of life, self-esteem, and social perceptions. However, its association with bullying is still
controversial.

Objectives: To evaluate the relationship between malocclusion and bullying in children and adolescents.

Search methods: The databases used for the electronic researches were PubMed, Scopus, Lilacs/BBO, Web of
Science, and Cochrane Library. Grey literature was reviewed through Open Grey literature with no language or date
restrictions. Selection criteria, based on the PECO strategy, were considered eligible observational studies that
included schoolchildren or adolescents (P) with malocclusion (E), compared to those with normal occlusion (C), in
which the relationship between malocclusion and bullying was determined (O).

Data collection and analysis: Risk of bias evaluation was made for the qualitative synthesis by the Fowkes and
Fulton criteria. Data regarding the age of participants and types of malocclusion and of bullying were extracted
among other reported data. The quality of the evidence analyzed was evaluated through the GRADE approach.

Results: From 2744 articles identified in databases, nine met the eligibility criteria and were included in present
systematic review, of which two studies were judged with methodological soundness. The quality of the evidence
was classified as very low due to very serious problems for “risk of bias” and “other considerations” and serious
problems of “indirectness”. The age of participants ranged from 9 to 34 years considering a cohort study, with a
bullying recalling perspective. Malocclusion was both evaluated by researchers and self-reported by participants
addressing dentofacial characteristics mostly related to the incisors relationship. All studies evaluated the verbal
type of bullying, while 3 also considered physical type. Both types were reported as related to malocclusion,
although the results showed that extreme maxillary overjet (> 4 mm, > 6mm, > 9 mm), extreme deep overbite, and
having space between anterior teeth or missing teeth were the types of malocclusion with the strongest relations
to bullying.

Conclusions: With very low certainty of evidence, the results of this systematic review suggest that conspicuous
extreme malocclusion may be related to the occurrence of bullying among children and adolescents.
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Introduction
Bullying is defined as a practice of aggressive behavior or
intentional harm to which an individual is repeatedly ex-
posed in a relationship characterized by an imbalance of
power [1]. Bullying may be direct, when it involves phys-
ical or verbal aggression, or indirect, when it involves ma-
nipulation of social relationships with gossip or exclusion,
which is the most frequent direct form, consisting of ver-
bal abuse associated with derogatory nicknames [2, 3].
Bullying has been observed for a long time, and its preva-
lence varies depending on location and age and may be as
high as 88% [4], turning into a global concern [5].
Physical characteristics and esthetic patterns are re-

markably meaningful in society, and such patterns are ob-
served both in childhood and adolescence, periods during
which they are more intense, because insertion and ac-
ceptance in the social group take on a central role [6]. The
factors that trigger bullying often include social, religious,
and physical characteristics that distinguish the victim
from other members of the group [7]. The general phys-
ical characteristics most commonly observed for nick-
names are weight, height, and facial appearance [8]. Given
that the dentofacial region significantly contributes to gen-
eral facial appearance and a harmonious smile plays an
important role in facial beauty [9], it seems reasonable to
assume that misaligned teeth and/or lack of harmony be-
tween maxillary bones and the mandible, or malocclusion,
may be associated with bullying.
Malocclusion is a highly prevalent public health prob-

lem [10, 11] and several studies have shown its negative
correlation with quality of life [12], self-esteem [13], and
social perceptions [14]. However, its relationship with
bullying is still controversial. Some authors have re-
ported a higher prevalence of bullying among children
and adolescents with malocclusion and dentofacial fea-
tures [15, 16], whereas Agel et al. [17] have not found
any evident relationship between the frequency of bully-
ing at school and the increased overjet or lip incompe-
tence. To fill this gap in knowledge, this study
systemically reviews the literature aiming to answer the
question: “Is there a relationship between malocclusion
and bullying in schoolchildren or adolescents?”

Materials and methods
Study protocol
This systematic review is registered in the PROSPERO
database (no. CRD42016042211), which was built follow-
ing the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) guidelines [18].

Search strategies, study selection, and eligibility criteria
The electronic search was made up to January 2020
using the PubMed, Scopus, Lilacs/BBO, Web of Science,
Cochrane Library databases, and Open Grey. The search
strategy included MeSH terms and keywords related to
the aim of this review, with no restrictions on language
or date, and adapted to each database according to their
syntaxes rules (Table 1). The whole process was over-
seen by a librarian (D.M.T.P.F.). A manual search was
carried out in the reference lists of the articles selected
for the systematic review in order to detect relevant pub-
lications possibly missed in the database searches. Arti-
cles retrieved from more than one database were
computed only once.
After exclusion of duplicate articles, three reviewers

(I.F.O.C., M.B.M., and S.K.P.C.T.) conducted an inde-
pendent analysis of the list of titles and abstracts follow-
ing the eligibility criteria. When the title and abstract
did not provide enough information for the selection,
the full article was read. If access to the full article was
not possible, five attempts with authors and coauthors
using different platforms, such as e-mail and social net-
works, were made with a week interval between the
attempts. After the full article and the selected works
were read, a decision was made as to whether the study
should or should not be included. To complement the
review, a manual search was made in the list of refer-
ences of the selected works so as to find other relevant
articles. Disagreements were resolved by a fourth re-
viewer (L.C.M.) after a consensus meeting. Following the
complete reading of the selected articles, two reviewers
(M.B.M. and S.K.P.C.T.) assessed the risk of bias of all
studies.
The eligibility criteria were based on the PECO strategy

[18]. In this sense, observational studies that included
schoolchildren or adolescents (P) with malocclusion (E),
compared to those with normal occlusion (C), in which
the relationship between malocclusion and bullying was
determined (O), were considered eligible for inclusion in
this systematic review. In addition, the following exclusion
criteria were established: reviews of the literature, letters
to the editor, case reports, studies with other outcomes,
studies that did not report on the relationship between
bullying and malocclusion on schoolchildren or adoles-
cents, or that did not provide a normal occlusion control
group were excluded.
Data extraction
The following data were extracted from the selected
studies, as described in the table, by two reviewers
(S.K.P.C.T. and M.B.M): information on the studies (au-
thor, year of publication, country of origin, and design),
information on participants (total number of participants
and age range), information on the methodology (terms
related to bullying, instruments used to assess bullying,
instruments used to assess malocclusion, their evalu-
ation, and statistical analysis), information on the results

http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42016042211


Table 1 Search strategies

Pubmed ((malocclusion[MeSH Terms] OR malocclusion*[Title/Abstract] OR dentistry[MeSH Terms] OR Class I[Title/Abstract] OR Class II[Title/
Abstract] OR Class III[Title/Abstract] OR dental esthetic*[Title/Abstract] OR overjet[Title/Abstract] OR overbite[Title/Abstract] OR
protrusion[Title/Abstract] OR retrognathism mandibular[Title/Abstract] OR maxillofacial[Title/Abstract] OR dental occlusion[Title/
Abstract] OR tooth[Title/Abstract] OR teeth[Title/Abstract] OR orthodont*[Title/Abstract] OR incompetent lips[Title/Abstract])) AND
((aggressions[MeSH Terms] OR aggression*[Title/Abstract] OR bullying[MeSH Terms] OR bullying[Title/Abstract] OR bullied[Title/
Abstract] OR Social Marginalization[MeSH Terms] OR Social marginalization[Title/Abstract] OR Social Isolation[MeSH Terms] OR Stress
Disorders, Post-Traumatic[MeSH Terms] OR Post-Traumatic Stress Disorder[Title/Abstract] OR Phobic Disorders[MeSH Terms] OR dis-
crimination social[Title/Abstract] OR harassment[Title/Abstract] OR intimidation[Title/Abstract] OR Social Phobia[Title/Abstract] OR So-
cial Isolations[Title/Abstract] OR teas*[Title/Abstract] OR nickname[Title/Abstract]))

Scopus (malocclusion* OR dentistry OR “Class I” OR “Class II” OR “Class III” OR “dental esthetic” OR “dental esthetics” OR overjet OR overbite
OR protrusion OR “retrognathism mandibular” OR maxillofacial OR “dental occlusion” OR tooth OR teeth OR orthodont* OR
“incompetent lips”) AND (aggression* OR bullying OR bullied OR “Social Marginalization” OR “Social Isolation” OR “Post-Traumatic
Stress Disorder” OR “Phobic Disorders” OR “discrimination social” OR harassment OR intimidation OR “Social Phobia” OR “Social
Isolations” OR teas* OR nickname")

Web of
Science

((malocclusion* OR dentistry OR “Class I” OR “Class II” OR “Class III” OR dental esthetic OR overjet OR overbite OR protrusion OR
“retrognathism mandibular” OR maxillofacial OR “dentalocclusion” OR tooth OR teeth OR orthodont* OR “incompetent lips”) AND
(aggression* OR bullying OR bullied OR “Social Marginalization” OR “Social Isolation” OR “Post-Traumatic Stress Disorder” OR “Phobic
Disorders” OR “discrimination social” OR harassment OR intimidation OR “Social Phobia” OR “Social Isolation” OR teas* OR nickname*)
)

Lilacs /BBO (“Malocclusion, Angle Class I” OR “Mal Oclusão de Angle Classe I” OR “Malocclusion, Angle Class II” OR “Mal Oclusão de Angle Classe
II” OR “Malocclusion, Angle Class III” OR “Mal Oclusão de Angle Classe III” OR malocclusion OR “Mal Oclusão” OR “esthetics, dental” OR
“estética dentária” OR dentistry OR odontologia OR “tooth crowd” OR “Apinhamento dentário” OR crossbite OR “mordida cruzada”
OR overjet OR sobressaliência OR overbite OR sobremordida OR “open bite” OR “mordida aberta” OR protrusion OR protrusão OR
“retrognathic mandible” OR “mandíbula retrognata” OR underbite OR “mordida invertida” OR maxillofacial OR “Maxilo facial” OR
“dental occlusion” OR “oclusão dentária” OR tooth OR dente OR teeth OR dentes OR dentition OR dentição OR orthodontic OR
ortodôntico OR “aesthetic dental” OR “estética dental” OR “cosmetic dentistry” OR “estética dentária” OR “incompetent lips” OR
“incompetência labial” OR “gummy smile” OR “sorriso gengival”) AND (Aggressions OR agressão OR bullying OR “assédio moral” OR
“Social Marginalization” OR “marginalização social” OR “Social Isolation” OR “isolamento social” OR “Phobic Disorders” OR “transtornos
fóbicos” OR bullied OR intimidado OR discrimination OR discriminação OR harassment OR assédio OR intimidation OR intimidação
OR“ Post-Traumatic Stress Disorder” OR “Transtorno de estresse pós traumatico” OR “Social Phobia” OR “fobia social” OR “School Pho-
bia” OR “fobia escolar” OR “Social Isolations” OR “isolamento social” OR “Social marginalization” OR “marginalização social” OR teas*
OR nickname*)

Open Grey (“Malocclusion, Angle Class I” OR “Maloclusão de Angle Classe I” OR “Malocclusion, Angle Class II” OR “Maloclusão de Angle Classe II”
OR “Malocclusion, Angle Class III” OR “Maloclusão de Angle Classe III” OR malocclusion OR “Maloclusão” OR “esthetics, dental” OR
“estética dentária” OR dentistry OR odontologia OR “tooth crowd” OR “Apinhamento dentário” OR crossbite OR “mordida cruzada”
OR overjet OR sobressaliência OR overbite OR sobremordida OR “open bite” OR “mordida aberta” OR protrusion OR protrusão OR
“retrognathic mandible” OR “mandíbula retrognata” OR underbite OR “mordida invertida” OR maxillofacial OR “Maxilo facial” OR
“dental occlusion” OR “oclusão dentária” OR tooth OR dente OR teeth OR dentes OR dentition OR dentição OR orthodontic OR
ortodôntico OR “aesthetic dental” OR “estética dental” OR “cosmetic dentistry” OR “estética dentária” OR “incompetent lips” OR
“incompetência labial” OR “gummy smile” OR “sorriso gengival”) AND (Aggressions OR agressão OR bullying OR “assédio moral” OR
“Social Marginalization” OR “marginalização social” OR “Social Isolation” OR “isolamento social” OR “Phobic Disorders” OR “transtornos
fóbicos” OR bullied OR intimidado OR discrimination OR discriminação OR harassment OR assédio OR intimidation OR intimidação
OR“ Post-Traumatic Stress Disorder” OR “Transtorno de estresse pós traumatico” OR “Social Phobia” OR “fobia social” OR “School Pho-
bia” OR “fobia escolar” OR “Social Isolations” OR “isolamento social” OR “Social marginalization” OR “marginalização social” OR teas*
OR nickname*)
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(prevalence of malocclusion and its relationship with
bullying), and conclusions.

Risk of bias
The qualification of the studies and assessment of the
risk of bias were made by two independent reviewers
(S.K.P.C.T. and I.F.O.C.), in compliance with the guide-
lines established by Fowkes and Fulton [19]. This analyt-
ical model applies to the classification of cross-sectional,
cohort, and case-control studies. The checklist included
questions about the study model, the sample, the control
group, the quality of the measures and of the outcomes,
compliance, and possible distortions. The risk of bias of
each article was classified as (++) major, (+) minor, (0)
no bias, and (NA) not applicable, i.e., when the question
did not apply to the methodology applied in studies
included in the systematic review. Risk of bias classifica-
tion criteria is described in Supplemental Table (ST1).
After a thorough appraisal of the methods and results,

the criteria used to define an article as presenting low
risk of bias or according to Fowkes and Fulton [19], con-
sidered as “quite sound,” were based on the answers to
the recommended summary questions. Therefore, for
the final assessment of methodological quality of the
studies, three summary questions were asked regarding
the following: (1) bias (Are the study outcomes incor-
rectly biased towards a given direction?), (2) confound-
ing (Is there any influence that could lead to
confounding or distortions?), (3) chance (Is it likely that
the outcomes occurred by chance?). The answers to each
of these questions could be either yes or no. Studies in
which answers were “No” to all questions had a positive
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classification as compared to the other studies (studies
with at least 2 “No’s”) and were considered to be meth-
odologically quite sound.

Quality of evidence
GRADE (Grading of Recommendations Assessment,
Development, and Evaluation) [20] was used to
analyze the quality of evidence. GRADE is a grading
system for quality of evidence and for strength of
health recommendations. When serious or extremely
serious issues related to risk of bias, inconsistency, in-
direct evidence, inaccuracy, and publication bias are
observed, the quality or certainty of evidence de-
creases by one or two points and could be classified
as low or very low. Conversely, if there is large or
very large magnitude of an effect that means a dose-
response was observed. Also, if the effect of all plaus-
ible confounding factors is minimized or suggests a
spurious effect, the quality of evidence tends to in-
crease by two points and could be classified as mod-
erate or strong. In this respect, the quality of
evidence in GRADE may range between very low and
strong.
For the criterion “risk of bias,” it was considered a “not

serious” problem if all included studies presented meth-
odological soundness and a very serious problem if one
or more studies presented some type of methodological
problem. For the “inconsistency” criterion, it was consid-
ered a very serious problem if the studies included in the
systematic review presented a large variation in the ef-
fect estimates between studies.
The external validity was assessed whether the pooled

results partially addressed the issue of interest for revi-
sion in the population (children and adolescents, expos-
ure to only one type of malocclusion) or if the
assessment to malocclusion occurred exclusively
through a self-questionnaire (without clinical evalu-
ation). If there was a limitation in one of these criteria,
the problem was judged to be “serious”; if there was a
problem in both criteria, the problem was judged to be
“very serious.” In the analysis of “imprecision,” it was
considered a serious problem if (1) the total number of
patients evaluated was less than 300.
The criterion “publication bias” was judged to be “un-

detected” since the search was done in white and gray
databases, with no date or language limitation. The cri-
terion “dose-response” does not apply to the studies in-
cluded in this systematic review and was classified in
such a way, as not to modify the final classification of
the evidence.
Grade approach was performed by two independent

reviewers (S.K.P.C.T. and M.B.M.) who conducted this
evaluation to determine the certainty of evidence of rela-
tionship between malocclusion and bullying.
Results
The study selection results are presented in Fig. 1. A
total of 2744 studies were retrieved, and 1958 remained
after removing duplicates of different searched data-
bases. After the titles and abstracts were read, 70 full ar-
ticles were assessed for eligibility. Of the 70 full articles,
61 were excluded for the following reasons: they did not
associate malocclusion with bullying (n=18); they associ-
ated orthodontic treatment with esthetics, self-esteem,
quality of life (n=13), and dental trauma (n=4); they
assessed other psychological factors except bullying (n=
7); case study (n=1); they assessed psychological factors
associated with oral health and craniofacial deformities
(n=13); they consisted of texts from non-scientific publi-
cations (n=3); and did not present control group without
malocclusion (n=2) (Supplemental Table ST2). Finally,
nine articles were included in the present systematic re-
view, and their risk of bias and quality of evidence were
then assessed.

Characteristics of the studies included in the systematic
review
The characteristics of the studies included in this review
are shown in Tables 2 and 3. Eight studies [15–17, 21,
22, 24–26] had a cross-sectional design and, one was a
cohort study [23]. The studies were conducted in the
UK, Denmark, Tanzania, Jordan, Nigeria, and Peru. The
number of participants ranged from 147 to 920, whereas
aged ranged from 9 to 18 in the cross-sectional studies
[15–17, 21, 22, 24–26] and from 13 to 34 years in a co-
hort study with a bullying recalling perspective [23]. Six
studies used the term “bullying” [15–17, 24–26], four
used the term “tease” [21–24], and one study also used
the terms “nicknames” and “harassment” [22] to refer to
bullying. Regarding the assessment of the identification
and prevalence of bullying, two studies used the ques-
tionnaire developed by Olweus Bully/Victim [16] or ad-
aptations thereof [17]; one study used a questionnaire
proposed by Ng’ang’a et al. [24]; another one employed
the global negative self-evaluation (GSE) scale [21]; three
studies used the questionnaire developed by Shaw et al.
[22] adapted by Al-Bitar et al. [15, 25, 26]; whereas one
assessed the prevalence of bullying using a single ques-
tion (“Did your schoolmates tease you about the appear-
ance of your teeth or jaws?”) [23].
The assessment of malocclusion was evaluated by re-

searchers [16, 17, 21, 23] and/or self-reported by partici-
pants [15, 16, 21, 22, 24–26]. Distinct methodologies
were used by the researchers; two studies used the Index
of Orthodontic Treatment Need (IOTN) criteria [16,
21],one study used the oral clinical exam methodology
of the World Health Organization to evaluate overjet
[17], one study used the Dental Aesthetic Index [26],
and one [23] employed the method developed by Bjorn,



Fig. 1 PRISMA flow diagram
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Krebs and Solow. On the question of self-administered
questionnaires applied in the presence of researchers,
three [15, 25, 26] studies used versions of the question-
naire of Shaw et al. [22] that included questions about
general physical and dentofacial characteristics [15, 25,
26], and one study used the question “Do you generally
observe that your teeth are not appropriately aligned in
your mouth?” [24]; Shaw et al. [22] assessed the mal-
occlusion by an interview questionnaire about physical
characteristics, not detailed.
Based on the outcomes of the studies included in the

present systematic review, prevalence of malocclusion/
need for treatment was high, ranging from 56 [24] to
96% [16]. Most studies [15, 16, 21–23, 25] concluded
that malocclusion is related with bullying, while Agel
et al. [17] and Rwakatema et al. [24] and Julca-Ching
et al. [26] concluded that bullying is not related with
malocclusion. Some variables influenced these outcomes,
such as the type of malocclusion and the evaluated
IOTN component. According to Sheera et al. [16], the
aesthetic component (AC) is significantly more associ-
ated with bullying than are the dental health component
(DHC), overjet, and overbite.
Among the nine studies included in the systematic re-
view, five [16, 22, 23, 25, 26] reported no difference be-
tween gender and regarding bullying, three [17, 21, 24]
did not provide any information about it, and only one
study [15] reported that boys experience more bullying
than do girls.

Risk of bias
Table 4 describes the assessment of the risk of bias of
the nine studies included in the systematic review, classi-
fied according to Fowkes and Fulton [19].
Seven studies [15–17, 21–23, 26] did not use any type

of randomization, but authors of the present systematic
review judged that this could not influence outcome
evaluation and were classified as (+) for “sampling
method.” Three studies [17, 22, 23] adopted a represen-
tative sample, and other three [24–26] did not mention
such sample size calculation or representative sample,
and were classified as minor and major problem,
respectively.
In five studies [17, 21, 22, 24, 25], the inclusion criteria

were not clearly established but could be identified in
the text, been classified as (+) in “definition of controls.”
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Five studies [15, 17, 22, 24, 26] mentioned that case and
control groups were not matching or did not report
about matching, been classified with (++) for “matching/
randomization” and “comparable characteristics.”
Six studies [15, 22–26] did not use a previously vali-

dated instrument to evaluate bullying and were classified
as (++) in “validity,” while other two studies [17, 25] did
not report about training or calibration of evaluators
(++) for “quality control” parameter. All studies did not
blind the evaluator; however, this could not influence
outcomes, been classified as (+) for “blindness.”
Four studies [23–26] presented some confounding fac-

tors, and five studies did not present matching between
case and control groups and did not perform statistical
analysis to minimize this factor, been classified as (++)
for “confounding factors” and “distortion reduced by
analysis,” respectively.
Concerning “summary questions,” the outcomes of five

studies [22–26] were possibly biased, and six studies [15,
17, 22, 24–26] revealed confounding factors or other dis-
tortions associated with the outcomes. It is analyzed that
Shaw et al. [22] results could occur by chance. So, only
two studies [16, 21] were considered to be methodo-
logically sound, whereas the other seven were not [15,
17, 22–26].
The results of the studies were presented in different

ways (correlation tests, based on mean and standard de-
viation, or frequencies), not allowing for quantitative
analysis.
Quality of evidence
Quality of evidence supporting the relationship between
malocclusion and bullying of nine studies included in the
present systematic review was very low according to
GRADE (Table 5). This classification is due to very serious
problems with risk of bias and inconsistency and serious
problems related to external validity (indirectness).
Discussion
Systematic reviews have gained popularity in health-
related research. They include an analysis of risk of bias
of individual studies, which is necessary for an in-depth
investigation into their methods and outcomes, verifying
whether the methods were appropriate and whether the
outcomes were sufficiently clear so that the objectives
could be achieved [19]. Seven [15, 17, 22–26] out of the
nine studies included in this systematic review failed to
have sound methodologies, possibly interfering with the
outcomes or biasing them somehow. The meta-analysis
interprets data with a larger statistical power, but it does
not detect when a study is not conducted properly [27].
Thus, some studies [16, 21] selected for the present re-
view, albeit considered to be “methodologically sound,”
presented heterogeneous statistical analyses that did not
allow conducting the meta-analysis.
Bullying occurs when a child or adolescent is intimi-

dated or victimized repeatedly over time by negative ac-
tions performed by one or more peers [1]. This review
shows that there exists no terminological pattern in the
articles, as some authors use the term teasing [21–23],
whereas other authors use bullying [15, 24–26] or “nick-
names” [15, 22]. Ross [28] posits that teasing should not
always be identified as bullying, and also that teasing
should be understood as a form of acceptance and dia-
logue among friends, where all of them are teased like-
wise, and thus teasing is not targeted at a specific
person. On the other hand, Olweus believes a single but
more serious case of harassment could be construed as
bullying under some circumstances due to low-level
nonverbal harassment, cruel teasing, social ostracism,
malicious gossip, sexual harassment, ethnic insults, un-
reasonable territorial bans, destruction of someone’s
property, extortion, and serious physical assault should
be regarded as negative actions [29]. Therefore, with the
aim of maximizing the search and retrieval of potentially
eligible articles, the three terms related to the outcome
(bullying, teasing, and nickname) were included in the
search strategy of the present review and considered to
be synonymous with bullying during the assessment of
the studies.
Overall, this systematic review results suggest that

children and adolescents with conspicuous malocclu-
sion, such as extreme maxillary overjet (> 4 mm, > 6
mm, > 9 mm), extreme deep overbite, and having space
between anterior teeth or missing teeth, would be bul-
lied more often than those with normal occlusion. This
might be associated with the fact that children with a
normal dental appearance are considered to be prettier,
smarter, and friendlier, whereas bad-looking ones are
more prone to teasing and harassment [9], since it is
impossible to conceal facial or dental deformities dur-
ing social contact [30]. However, it is worth mentioning
that in general, the majority of the population presents
malocclusion, evidenced in the high prevalence ob-
served in the included studies, in which the participants
were evaluated by researchers [16, 21, 23, 26] and also
in those that malocclusion assessment was additionally
[16, 21] or exclusively self-reported [24]. Curiously, al-
though the sample of Seehra et al. [16] was composed
by children and adolescents referred to orthodontic as-
sessment at a reference hospital, which could explain
the high prevalence of orthodontic treatment need,
high prevalence of malocclusion was likewise observed
by Badran et al. [21] in a sample of schoolchildren ran-
domly selected. In addition, the malocclusion was re-
lated to bullying in both studies, despite the distinct
age groups [16, 21].
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Table 4 Results of methodological quality assessment of included studies, according to Fowkes and Fulton criteria

Guideline Checklist Shaw
et al.,
1980

Helm
et al.,
1985

Rwakatema
et al., 2006

Badran
et al.,
2010

Seehra
et al.,
2011

Al-Bitar
et al.,
2013

Agel et
al.,
2014

Chikaoki
et al.,
2017

Julca-
Ching
et al. 2019

Study design
appropriate to
objective?

Objective Common
design

0 0 0 0 0 0 0 0 0

Prevalence Cross-sectional NA NA NA NA NA NA NA NA NA

Prognosis Cohort NA NA NA NA NA NA NA NA NA

Treatment Controlled trial NA NA NA NA NA NA NA NA NA

Cause Cohort, case-
control, cross-
sectional

0 0 0 0 0 0 0 0 0

Completeness? Compliance NA + NA NA NA NA NA NA NA

Dropouts 0 0 NA NA NA NA NA NA NA

Deaths NA NA NA NA NA NA NA NA NA

Missing data 0 0 0 0 0 0 0 0 0

Distorting
influences?

Extraneous
treatments

NA NA NA NA NA NA NA NA NA

Contamination NA NA NA NA NA NA NA NA NA

Changes over
time

NA NA NA NA NA NA NA NA NA

Confounding
factors

0 ++ ++ 0 0 0 0 ++ ++

Distortion
reduced by
analysis

++ 0 ++ 0 0 0 ++ ++ ++

Summary
questions

Bias—Are the results erroneously
biased in a certain direction?

YES YES YES NO NO NO NO YES YES

Confounding—Are there any
serious confounding or other
distorting influences?

YES NO YES NO NO YES YES YES YES

Chance—Is it likely that the
results occurred by chance?

YES NO NO NO NO NO NO NO NO
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On the question of age, the samples included partici-
pants with different age groups. Some studies [15, 16,
22] included children and adolescents below 14 years,
justifying that high prevalence of bullying was previously
[1, 2] reported for this age group. Meanwhile, some in-
cluded older participants [17, 21]; others included pa-
tients with age ranging from 12 to a maximum of 18
years old at the time of malocclusion and bullying as-
sessment [24–26]. In particular, in the single cohort
study [23], malocclusion was evaluated at the age range
from 13 to 19 years old, while the occurrence of bullying
in adolescence was evaluated in a recalling perspective at
the age of 28 to 34 years that could possibly represent a
memory bias. Shaw et al. [22] results pointed that
slightly more young participants, at the age of 9–10 years
(73%) old, suffered bullying than the older ones (65%; p
< 0.05). This result corroborates with the literature,
which points that, the prevalence of bullying in child-
hood and adolescence decreases with the increasing age
[1, 2, 31]. Interestingly, in some studies [21, 23, 25] with
older samples, bullying was likewise related to
malocclusion.
Several studies demonstrate that malocclusion has

negative effects on adolescents’ self-esteem [32, 33] and
that self-esteem and esthetic self-perception are influ-
enced by other people’s opinions [21]. In bullying vic-
tims, a combination of factors may act synergistically,
associating bullying, malocclusion, self-esteem, and qual-
ity of life and causing a negative effect on their psycho-
social status [16, 34]. Bullying among children and
adolescents is a problem with severe and long-lasting ef-
fects [35]. Bullying victims may feel depressed, lonely,
and anxious [31], and, quite often, they dread going to
school, a place they find unpleasant and unsafe, which
may affect their academic performance [36]. If an adult
does not intervene through the adoption of anti-bullying
strategies, these victims will probably continue to be re-
peatedly exposed to this violence, putting them at risk
for continuous social rejection, with consequences into
adolescence and adulthood [37].



Table 5 Evidence profile: relationship between malocclusion
and bullying

Patient or population: Children and adolescents
Exposure/intervention: malocclusion
Comparison: with normal occlusion
Outcome: Bullying

No. of
participants
(studies)

Relative
effect
(95% CI)

Certainty What happens

4.953
(9
observational
studies)

Not
estimable

⨁◯◯◯
VERY
LOW a,b,c

aVery serious problems for “Risk
of bias”: Seven, of the nine,
studies included in the present
systematic review were judged
with non-solid methodologies,
with results erroneously biased in
a certain direction and/or any
serious confounding or other dis-
torting influences.
bSerious problems for
“Indirectness”: Shaw et al., Helm
et al., Chikaod et al., Al-Bitar et
al., and Rwakatema et al. applied
self-report questionnaires to
evaluate malocclusion, without
clinical exam.
CVery serious problems in “Other
considerations”: Seven, of the
nine, studies could have any
serious confounding or other
distorting influences.

CI confidence interval

Tristão et al. Progress in Orthodontics           (2020) 21:26 Page 11 of 13
Studies have shown that exposure to direct violence
tends to decrease with age, as younger children suffer
more bullying than do older ones [2, 31]. Regardless of
age, bullying should not be regarded as normal in the
construction of social relationships, since it indicates risk
of acceptance of violent behavior, situations of vulner-
ability, and social maladjustments. Each case should be
dealt with in a personalized fashion, as the psychological
impact of bullying, irrespective of the cause, may be dev-
astating to a child, with long-term effects [35].
Even though the literature describes that significantly

more boys tend to be bullied [15, 38, 39], the present
study does not corroborate this finding. This could be
related to the fact that dental appearance seems to be a
priority, regardless of sex [40]. However, it is important
to highlight that four studies [16, 22, 23, 25] did not de-
scribe this relation. Hence, further studies on the associ-
ation between malocclusion and bullying and on the
differences in prevalence between boys and girls are
needed.
While the present study reports that children and ado-

lescents with malocclusion are more prone to bullying, it
is not possible to affirm that bullying would cease, self-
esteem would be improved, and social interactions
would get better after malocclusion is treated. The asso-
ciation between orthodontic treatment and better self-
esteem is still controversial [41, 42]. Moreover, children
who are bullied tend to continue being victims even
when physical or social changes occur, such as changing
schools and wearing dental braces [41]. There are re-
ports that children who suffered bullying due to mal-
occlusion continue to be nicknamed for their oral
conditions [41].
The present systematic review followed specific guide-

lines [18] respecting the strategies for the database
search, without any restrictions on language, performing
all procedures independently and in duplicate or tripli-
cate, and taking all possible care to minimize bias to the
extent possible.
However, some limitations became evident because of

the experimental designs. Most of the included studies
evaluated bullying through questionnaires not validated,
besides the fact that in few studies the researchers evalu-
ated malocclusion by orthodontic assessment tools
criteria [16, 21, 26] and only one by a thorough ortho-
dontic exam including images [16]. In addition, most of
the studies were not considered methodologically sound,
due to a sequence of absence/not reported methodo-
logical details. This contributed to the very low certainty
of evidence, reinforcing the need of better methodologic-
ally conducted primary studies addressing the present
issue. Meta-analyses were not performed as a result of
scarcity and heterogeneity in quantitative data
description.
Based on the findings of the present systematic review,

the authors encourage further studies with good meth-
odological quality, rigorous eligibility, and control group
selection criteria, using instruments and measures that
have been previously validated in the literature, training,
and calibration of evaluators, and absence and/or statis-
tical adjustments for confounding factors for investiga-
tion of the association between malocclusion and
bullying in order to strengthen the evidences about this
important issue.

Conclusion
Despite the very low quality of evidence, the results of
this systematic review suggest that conspicuous extreme
malocclusion may be related to the occurrence of bully-
ing among children and adolescents.
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