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Abstract

Aim: The aim of the study is to compile the various quantitative studies to gain knowledge on malocclusion and the impact
on quality of life in children and adolescents.

Methods and Materials: An online search in the MEDLINE / PubMED and Cochrane Library database was performed for
studies published in English from 1990 to January 2016. The search strategy included the following key word combinations -
‘patient satisfaction’ or ‘personal satisfaction” or “‘quality of life’ or “self-concept’ and ‘malocclusion’ or ‘orthodontics’ or
‘dental aesthetics’. Quality of evidence was classified according to GRADE guidelines as high, moderate, or low.

Results: The search produced 276 titles and abstracts. 38 articles which satisfy the initial pre-established criteria were
obtained, and finally, 17 studies satisfied the inclusion criteria. After data assessment, five publications were eligible for
final evaluation. Quality of evidence was high in three cases and moderate in the remaining two. The three high level of
quality studies reported that malocclusions, particularly anterior malocclusion had a negative impact on oral health-related
quality of life. Two moderate level of quality studies reported that higher orthodontic treatment need had a negative impact
on oral health-related quality of life.

Conclusion: Three studies with high level of quality reported that malocclusions, particularly in the aesthetic area, have
negative effects on oral health-related quality of life especially on the emotional and social wellbeing dimension. The

scientific evidence was considered strong since the studies are of high level of quality.
Keywords: adolescent, emotion, child, malocclusion quality of life, quantitative research

INTRODUCTION
The oral-facial region draws the most observation from
other individuals in interpersonal interactions and is the
primary source of vocal, physical, and emotional
communication, therefore, it is an area of significant
concern for an individual. As a result, patients who seek
orthodontic treatment are more interested in enhancing
their appearance and social acceptance rather than they are
with improving their oral health or function. Therefore, an
important motive for undergoing orthodontic treatment is
the need to improve these aspects of quality of life. It is
important for both general dental practitioners and
orthodontists to fulfil the patient’s or patient’s parents’
expectations about improvement in oral function,
aesthetics, facial appearance, body image and social
acceptance when advising patients about these procedures
and during the treatment process, regardless of the
patient’s age. Orthodontic treatments are commonly
performed on adolescents, in which it is the period of
when the permanent dentition is emerging. It has long
been recognized that different malocclusions are
associated with impaired oral health and/or function and
this has long been recognize. This, together with the risk
of personal dissatisfaction with noticeable malocclusions,
is considered an important treatment motivating factor.
Another reason for treatment at this age is that adolescents
are also known as the age group where the individual has
begun to consider it is of great importance to improve their
own appearance and the have their full rights to
independently request or reject orthodontic treatment.
Malocclusion can play a significant role in social
acceptance and interactions for aesthetic reasons. In a

more severe case, it can result in functional [1-4]. Hence,
it is reasonable to assume that persistent but untreated
malocclusions have a social and psychological impact on
an individual’s quality of life, especially among children
and early adolescents.

The concept of oral health related quality of life (OHQoL)
refers to the influence of oral health or disease has on a
person’s general wellbeing and day-to-day activities [5].
“The absence of negative impacts of oral conditions on
social life and a positive sense of dentofacial self-
confidence” or “a standard of health of oral and related
tissues which enables an individual to eat, speak, and
socialize without active disease, discomfort, or
embarrassment” is a more specific concept of oral health
related quality of life [6]. Oral diseases and disorders can
have a huge impact, particularly negative affect, on the
lives of those who are suffering from them [7]. For
example, a person’s facial appearance may have an effect
on their confidence, how a person perceives themselves
and how they are perceived by society [8]. Every person
has their own self-perceptions, which are influenced by
their way of life, dreams, desires, ambition, past
encounters and hopes for the future [9]. Therefore, the
quality of life is a dynamic construction [10] Based on
numerous research that are available now, there has been
increasing interest in quality of life-related studies as it
relates to the oral health of adolescents, whose lives are
likely to be negatively impacted by oral disorders and
diseases [11]. Various studies have been conducted to
survey the effect of malocclusion on young adult’s quality
of life and it has have found that malocclusion is
associated with higher levels of dissatisfaction with
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appearance, and have a high possibility to negatively
impact the quality of life of the individual [8,12-13].
Nevertheless, the home environment, financial status, and
familial influences play major roles in determining an
individual’s oral health and well-being.

The impact of oral health and disease, malocclusion,
dental appearance and treatment for psychological and
functional well-being has drawn increasing attention from
dental clinicians and researchers for over the past decade.
Past research on the physical, psychological and social
impact of malocclusion on oral health related quality of
life sheds light on the impact of malocclusion on people’s
lives and gives a better understanding of the requirement
for orthodontic treatment beyond the measurement of
clinical parameters. Furthermore, since social and
psychological impacts are often the key motives for
seeking orthodontic treatment, oral health related quality
of life can be considered the greatest measurement for
orthodontic treatment need and result [15]. Research
related to this may be of great significance to researchers,
health planners, and oral health care providers [12]. Based
on previous studies, it is reported that the prevalence of
malocclusion is between 43% and 78% in schoolchildren
and over 60% in preschool children [16, 17]. The presence
of malocclusion in 12-year-old is about 38.8% which is
demonstrated by a data from the most recent national oral
health survey in Brazil [18]. Class Il malocclusions,
excessive overjet and posterior crosshite are the most
common reported malocclusions [19-23]. Crowded teeth
due to inadequate space in the dental arches are frequent in
case of older children and adolescents [23-25]. Partial lip
closure with excessive overjet is associated with higher
prevalence of dental trauma to the upper incisors [26].
Noticeable malocclusions, excessive overjet with partial
lip closure, crowded incisors, and midline diastema
between incisors have been associated with cases such as
bullying and a lower self-esteem among adolescents [27-
30]. Recently, a previous study done by Sardenberg et al.,
found that schoolchildren of 8 to 10 years old with
malocclusion experienced 30% more negative effects on
oral health related quality of life than those without
malocclusion [31]. In spite of this, a few studies have
evaluated the impact of malocclusion on oral health
related quality of life and daily routine in adolescents,
particularly with regard to the potential confounding
effects of other clinical and socioeconomic factors
[1]. From a public health perspective, this is important
especially for a broader assessment of treatment outcomes
and for planning public health approaches for
prioritization of care [2].

Therefore, updating on current knowledge on the topic is
of great importance as it provides a solid evidence base for
clinical practitioners to rely on. Hence, this systemic
review aims to compile the various quantitative studies to
gain knowledge on malocclusion and the impact on quality
of life in children and adolescents.

MATERIALS AND METHODS
All studies which analyses the impact of malocclusion of
oral health related quality of life was identified through a

literature search conduct. The online search strategy
involves the MEDLINE / PubMED and Cochrane Library
database electronic search for articles published in English
from 1990 to January 2014. The search strategy included
the following key word combinations - ‘patient
satisfaction” or ‘personal satisfaction’ or ‘quality of life” or
‘self-concept’ and ‘malocclusion’ or ‘orthodontics’ or
‘dental aesthetics’ and filtered for children between the
age of 7 to 12 years and adolescents between the age 13 to
18 years.

This systemic review focuses on specific studies on
quality of life impacted by malocclusion in children and
adolescents. Therefore, a few inclusion criteria were used
to conduct the study selection. The inclusion criteria are
studies which involves healthy children and adolescent
without severe disease or disorder with no past or
presenting history of orthodontic treatment, studies which
focuses on malocclusion and its impact on quality of life,
studies which include assessment of malocclusion and
orthodontic treatment need using standardized measures
and studies which includes self-assessment of oral health
related quality of life using validated questionnaire. Each
full-text version of the articles were analysed and
evaluated according to the inclusion criteria.

The studies were grouped according to three grades based
on the GRADE system, which are high, moderate and low
[32]. Articles which qualify as high quality grade are
articles which fulfil these criteria; materials are sufficient,
relevant subgrouping, the drop-out rate is not greater than
30% and important confounders such as age, gender,
caries and socioeconomic factors are considered. Moderate
quality articles are articles which lack one of the criteria
above. Articles were further downgraded to low quality
article when the drop-out rate is greater than 30% or the
drop-out rate was not analysed, with no consideration of
an important confounder (caries). Data of articles which
qualify for high and moderate quality were tabulated based
on author, year of publication, country, study quality,
population of study, malocclusion and/or orthodontic
treatment need assessment, oral health related quality of
life assessment and finally results and/or conclusion. The
data was tabulated and analysed using Microsoft Excel
2013.

RESULTS

Identification of studies

The initial electronic database search according to the
keywords yielded 276 citations. Initially, out of the 276
articles, 238 articles were excluded as the studies did not
meet the inclusion criteria. A majority of the studies which
were excluded either did not cover for the children and
adolescent population or involved specific groups such as
patients undergoing orthognatic surgery, involved patients
undergoing or have undergone orthodontic treatment, did
not include assessment of malocclusion and/or orthodontic
treatment need and self-assessment of oral health related
quality of life, or did not cover malocclusion related to
oral health related quality of life. After two rounds of
analysing the inclusion criteria, a total of 17 articles were
eligible for assessment.
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Included studies

A total of 17 articles satisfy the inclusion criteria and were
suitable for final quality analysis. 12 articles were
classified as having low level of quality as none of the
articles included the important confounders, a few articles
did not include the drop-out rate, used selected material
and some employ insufficient statistical analysis. One
article was classified as moderate level of quality and the
remaining four articles were high level of quality articles.
Finally, five studies were included for final evaluation of
evidence. Table 1 shows studies of low level of quality
and the listed reason for its quality level.

Table 1 — Studies of low level quality

Author, Countries Justification to Low Quality Level

De Baets et al. [33],
Belgium

Selected material
Important confounders not considered

Herkrath et al. [34],
Brazil

Important confounders not considered

Kolawole et al. [35],
Nigeria

Insufficient statistical analysis
Important confounders not considered

Shah et al. [36], USA

Drop-out rate not included
Important confounders not considered

Anosike et al.[37],
Nigeria

Insufficient statistical analysis
Important confounders not considered

de Paula et al.[38],
Brazil

Drop-out rate not included
Important confounders not considered

Zhang et al.[39], Hong
Kong

Selected material
Important confounders not considered

Marques et al.[40],
Brazil

Important confounders not considered

Taylor et al. [41], USA

Drop-out rate not included
Important confounders not considered

Onyeaso [42], Nigeria

Important confounders not considered
Insufficient statistical analysis

Difficult to interpret the results

Bernabé et al.[43],

- Important confounders not considered
Brazil

Marques et al.[8],

Brazil Important confounders not considered

Table 2 shows all five articles which were included for
final analysis and evaluation. All five articles were of
cross-sectional design. Four of the studies which were
done by Paulaet al., Feu et al.,, Scapini et al., and
Sardenberg et al. were reported to be performed in Brazil
[12, 13, 31, 44], while the remaining one was performed
by Ukra et al. in New Zealand [14].

Study Population and Subgrouping

With respect to the study population, four studies was
based on school children population [13, 14, 31, 44], and
one study was based on two groups of children which are
of a comparison group and a group waiting for orthodontic
treatment [12]. Subgrouping according to orthodontic
treatment need was done by one study [44], and another
one study compared two separate groups [12], while three
studies allow subgrouping according to type of
malocclusion [13, 14, 31].

Assessment of Oral Health Related Quality of Life and
Malocclusions or Orthodontic Treatment Need

Oral health related quality of life was self-assessed with
the Child Perception Questionnaire (CPQ 11-14 or 8-10)
[45] in four studies [13, 14, 31, 44] and the Oral Health
Impact Profile (OHIP-14) [46] in the remaining one study
[12]. As for malocclusion or orthodontic treatment need
assessment, Dental Aesthetic Index (DAI) [47] was used
by four studies [13, 14, 31, 44] and one study [12] utilized
the Dental Health Component and Aesthetic Component
of Index of Orthodontic Treatment Need (IOTN-DC and
IOTN-AC) [48].

Impact of Malocclusion on Oral Health Related
Quality of Life

In four of the studies, the population involved individuals
in early adolescence, ranging from 11 to 15 years of age
[13, 14, 31, 44]. One study reported of a negative impact
of malocclusion on oral health related quality of life in
even younger children of age 8 to 10 years, particularly
dues to anterior overjet and spacing [31]. Two studies
reported that increased orthodontic treatment need has a
negative impact on oral health related quality of life [12,
44]. Three studies stated of a negative impact on oral
health related quality of life in relation to severe
malocclusion, predominantly spaced dentition and anterior
overjet [13, 14, 31]. Apart from that, two of the studies
reported that emotional wellbeing and social wellbeing
were predominantly affected by malocclusion [13, 14].

Evaluation of Studies

Negative effects of severe malocclusions on oral health-
related quality of life in children and adolescents was seen
based on high level of scientific evidence [13, 14, 31, 44].
One study confirmed that malocclusions, predominantly in
the area of aesthetic zone, such as diastema between
incisors, and increased overjet was found to be associated
with the negative impact on oral health-related quality of
life [12]. The scientific evidence for the association of
severe or moderate treatment need and the impact on oral
health-related quality of life was found to be at a moderate
level [12, 44]. All the most important confounders, which
are age, gender, socioeconomic factor and caries was
taken into account by all three studies classified under
high quality in their final presentation of the results [13,
14, 31], whereas two studies were of moderate quality.
Moreover, all of the five studies were found to have used
sufficient sample size. In four studies, the drop-out rates
were evident [12-14, 31], and ranged from 5 to 19.5%
(Table 2). However, one study did not consider caries as a
cofounder and there was no presentation of drop-out rate
included [44]. On the other, only one study considered
caries as the only cofounder when results were generated
[12].
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Table 2 — Summary of High and Moderate Level Quality of Study

References, Assessment of Assessment
year of . . malocclusions .
publication, Study quality/ comments | Study population or treatment OOfHRQOL Results/ conclusions
country need
Moderate
i. sufficient material 225 boys, 290 girls,
ii. Sub-grouping according | aged 12 years, from
to treatment need the city of Juiz de DAl Self- 64% of those with treatment need was
Paula et al.[44] iii. drop-outs not presented | Fora, Brazil. <31=no assessed found to have a CPQ score higher than
(2012), iv. control of confounders: | Subgroups according | treatment need CPQ 11-14 median and 45% of those with no
Brazil gender, caries, dental to orthodontic >3] = treatment treatment need (P = 0.0001).
treatment need, and socio- | treatment need: need Confounders taken into account.
economic factors i. treatment need
v. power analysis ii. no treatment need
presented
225 patients aged 12- )
Moderate 15 years at :8$“22CH
i. sufficient material Department of <5 =no
ii. comparable groups Orthodontics, Rio de aest_hetic
iii. performed Janeiro State orthodontic The orthodontic group had an odds
- 0, 1 i i 1 i
Fuetal 12l | 00 ounder: | Twogroups: | Ueamentneed | selr Comparison 1 th contrl group.
(2010), " ' [ Wo groups- . | =5=aesthetic assessed P . group.
- caries i. Orthodontic group: - The orthodontic group had a 3.1 times
Brazil - no control of 92 patients scheduled orthodontic OHIP-14 higher chance of reporting worse
confounders: gender, and for%rthodontic treatment need OEIRQOL P ’
socio-economic factors evaluation
v. power analysis ii. Comparison group: lOTN'PHC
. 4or5=
102 children from a
public school. treatment need
Higher impact on OHRQOL was seen
High 270 boys and 362 to be associated with increased
i. sufficient material girls, aged 11-14 severity of malocclusion. Emotional
ii. subgrouping to years, from 12 and social wellbeing, with means (SD)
orthodontic treatment need | selected schools in E2A5|: minor from 2.92(3.01) to 4.04 (3.15) and
Scapini et iii. drop-outs 19.5% Osorio, Brazil. 26-30 = definite Self- 2.16 (2.29) to 3.45 (3.03), respectively
al. [13], (2013), iv. control of confounders: | Four subgroups of _ assessed for the different malocclusion levels
Brazil age, gender, ethnic group, malocclusions: iégS_S = severe CPQ 11-14 | (P=0.035and P <0.001).
caries, dental trauma, and 1.minor hand;ca in Multiple linear regression analysis was
socio-economic factors 2.definite pping used to confirm the association, with
V. power analysis 3.severe confounders taken into account.
performed 4.handicapping Malocclusion had negative impact on
OHRQOL.
42% of those with no malocclusion
have high negative impact on
. 0 .
ngh N ) 1204 schoolchildren, OHRQOL_and 57% of_those WIFh
i. sufficient material aged 8-10 years, from | DAI Self- malocclusion have a high negative
malocclusionsand/or | SchoolsimBelo | <25 = assessed | o weve L3 times more
Sardenberg et hodonti d Horizonte, Brazil. malocclusion CPQ 11-14 likel - ' -
al. [31], (2012), ort d0 ontic treatmoent nee Two subgroups: absent <10 = low ikely to experlsnceﬁ negap\t:e impact
Brazil ::/I ctl;ﬁg’-c?lu;i igﬁzﬂﬁmders 1. malocclusion 225 = impact ?agg'chgh tcizftoﬁzzgl\’/sltwc::zte taken
: - . 7" | absent malocclusion >10 = high - N - .
gender, caries, and socio- o . : into account in a Poisson regression
economic factors ii. malocclusion present impact analysis
S present S . . .
v. power analysis included Anterior spacing, maxillary overjet
and anterior mandibular overjet had a
negative impact on OHRQOL
Malocclusion appeared to have a
negative impact on OHRQOL.
Emotional and social wellbeing, with
411 boys and 372 means (SD) from 2.0 (2.5) to 3.4 (3.1)
High girls, aged 12-13 and 1.5 (1.9) to 2.9 (2.8), respectively,
i. sufficient material years, from Taranaki DAI for the different malocclusion levels
ii. subgrouping to and Otago, New o (P <0.001 and P < 0.001).
Ukra et al.[14], orthodontic treatment need | Zealand. %530 Tlcrilgfrinite Self- Despite the differences in socio-
(2013), iii. drop-outs <5% Four subgroups of 31-35 ; severe assessed demographic characteristics, the
New Zealand iv. control of confounders: | malocclusions: CPQ 11-14 | association was evident in both the

gender, caries, and socio-
economic factors
v. power analysis included

i. minor

ii. definite

iii. severe
iv.handicapping

>36 =
handicapping

Taranaki and the Otago population.
The association was confirmed in
multiple linear regression analysis with
confounders taken into account.
Definite, severe and handicapping
malocclusion had negative impacts on
OHRQOL.
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DISCUSSION
This systematic review evaluated the effect of
malocclusion on oral health-related quality of life based on
a full analysis of five cross sectional study. The results,
which was based on a high quality evidence, suggest that
there is association between malocclusion and the oral
health-related quality of life. Based on a systemic review
performed by Liu et al. [49], association between
malocclusion/orthodontic treatment need and the quality
of life were evident. However, the findings of this current
systemic review is more in detail and specifically describe
the correlation of malocclusion to oral health-related
quality of life as the level or strength of evidence that can
be gleaned from the included studies was relatively high.
Severe malocclusions in the aesthetic zone, particularly
anterior overjet and spaced dentition, have an impact on
oral health related quality of life in children and
adolescents. Results from a review conducted by Barbosa
and Gaviao [50] showed contradictory results among six
studies on association of malocclusion on oral health-
related quality of life. A recently published systemic
review by Dimberg et al. [51] limited variability by
confining to only high-quality studies. Impact of
malocclusion was mainly on emotional and social
wellbeing as suggested by both of the reviews, however,
they can merely consider on other sources for
inconsistency [50, 51].
Most of the studies which were assessed in this review
were mostly from Brazil, and only one study was from
New Zealand. Comparing to the study performed by Ukra
et al. [14], high scientific evidence that negative impact of
severe malocclusion on oral health-related quality of life
was observed among Taranaki and Otago population in
New Zealand. Studies from other parts of the world were
lacking and may show a difference on the impact of
malocclusion on the quality of life due to cultural
differences between countries.
The results of this review also supported that severe
malocclusions largely impact the social-emotional
dimension of oral health-related quality of life. At the
individual level, qualitative measures through interviews
would be more sensitive while on a group level, measuring
oral health-related quality of life with quantitative
measures are thought to be satisfactory. Comprehensive
analysis on group and individual level can be achieved if
future studies include qualitative methods in their studies.
A combination of quantitative method by means of
instrumel'nts and qualitative methods by means of
interviews would be a reasonable combination for future
studies to achieve a more detailed information on how
malocclusion may affect the oral health-related quality of
life.
The study design is constantly suggestive of the level of
evidence concurring to the GRADE system [32]. A cross-
sectional study that is designed to grant good control of
differences between study and control group concerning
four types of bias, which are selection, attrition,
performance and detection bias, makes it possible for a
study to be classified under high level of quality [52].
Hence, all significant types of partiality was taken into

account by all three studies assessed as having high level
of quality. 12 studies were excluded from final assessment
due to lack of important confounders, using improper or
selected material, inadequate statistical analysis or did not
include drop-out rate.

All things considered, the use of consistent methods and
comparable groups and as well as with extensive
geographical involvement in upcoming studies can also
allow meta-analysis to be performed. Evidence in a
systemic review holds a strong point and are highly
dependent the quality of the studies assessed rather than
the degree on comprehensiveness of the study [53].

CONCLUSION
Three studies with high level of quality reported that
malocclusions, particularly in the aesthetic area, have
negative effects on oral health-related quality of life
especially on the emotional and social wellbeing
dimension. The scientific evidence was considered strong
since the studies are of high level of quality.

REFERENCES

1. Castro Rde A, Portela MC , Leao AT , de Vasconcellos MT . Oral
health-related quality of life of 11- and 12-year-old public school
children in  Rio de Janeiro. Community Dent Oral
Epidemiol. 2011;39:336-344.

2. McGrath C , Broder H , Wilson-Genderson M . Assessing the
impact of oral health on the life quality of children: implications
for  research  and practice. Community ~ Dent  Oral
Epidemiol. 2004;32:81-85.

3. Foster Page LA , Thomson WM , Jokovic A , Locker D
. Epidemiological evaluation of short-form versions of the Child
Perception Questionnaire. Eur J Oral Sci. 2008;116:538-544.

4. Andreasen J , Andreasen F , Andersson L . Textbook and Color
Atlas  of  Traumatic Injuries to the Teeth. 4th
ed. Copenhagen: Munskgaard; 2007.

5. Aldrigui JM, Abanto J, Carvalho TS, Mendes FM, Wanderley MT,
Bonecker M, Raggio DP. Impact of traumatic dental injuries and
malocclusions on quality of life of young children. Health and
quality of life outcomes. 2011 Dec;9(1):78.

6. Inglehart MR, Bagramian RA, eds. Oral health-related quality of
life. Chicago: Quintessence Publishing Co., 2002.

7. Pahel BT, Rozier RG, Slade GD. Parental perceptions of
children’s oral health: the Early Childhood Oral Health Impact
Scale (ECOHIS). Health Qual Life Outcomes. 2007;30(5):6.

8. Marques L.S. Ramos-Jorge M.L. Paiva S.M. Pordeus I.A . (2006)
Malocclusion: esthetic impact and quality of life among Brazilian
schoolchildren. American Journal of Orthodontics and Dentofacial
Orthopedics , 129, 424-427.

9. Eiser C, Morse R. The measurement of quality of life in children:
past and future perspectives. J Dev Behav Pediatr.
2001;22(4):248-55.

10.  Carr AJ, Gibson B, Robinson PG. Is quality of life determined by
expectations or experience? BMJ. 2001;322:1240-3.

11. Oliveira DC, Ferreira FM, Morosini 1A, Torres-Pereira CC,
Martins Paiva S, Fraiz FC. Impact of oral health status on the oral
health-related quality of life of brazilian male incarcerated
adolescents. Oral Health Prev Dent. 2015;13(5):417-25.

12.  Feu D. de Oliveira B.H. de Oliveira Almeida M.A. Kiyak H.A.
Miguel J.A . (2010) Oral health-related quality of life and
orthodontic treatment seeking. American Journal of Orthodontics
and Dentofacial Orthopedics , 138, 152-159.

13.  Scapini A. Feldens C.A. Ardenghi T.M. Kramer P.F . (2013)
Malocclusion impacts adolescents’ oral health-related quality of
life. The Angle Orthodontist , 83, 512-518.

14.  Ukra A. Foster Page L.A. Thomson W.M. Farella M. Tawse Smith
A. Beck V . (2013) Impact of malocclusion on quality of life
among New Zealand adolescents. The New Zealand Dental
Journal , 109, 18-23.

3047



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Nurul Syamimi binti Mohd Azlan Sunil et al /J. Pharm. Sci. & Res. Vol. 11(8), 2019, 3043-3048

Masood M, Masood Y, Saub R, Newton JT. Need of minimal
important difference for oral health-related quality of life
measures. Journal of public health dentistry. 2014 Jan 1;74(1):13-
20.

Myllarniemi S (1970) Malocclusion in Finnish rural children an
epidemiological study of different stages of dental
development. Suomen Hammaslaékariseuran toimituksia, 66, 219—
264.

Kéhler L. Holst K. (1973) Malocclusion and sucking habits of
four-year-old children.Acta Paediatrica Scandinavica , 62, 373—
379

Brasil. Ministério da Saude. Projeto SBBrasil 2010: Pesquisa
Nacional de Saude Bucal: Resultados
Principais. Brasilia: Ministério da Sadde; 2011.

Ravn J.J. Nielsen L.A . (1971) Crossbite in primary dentition.
Tandlaegebladet, 75, 268-275.

Holm A K. (1978) Dental health in a group of Swedish 8-year-olds
followed since the age of 3. Community Dentistry and Oral
Epidemiology , 6, 71-77.

Svedmyr B. (1979) Dummy sucking. A study of its prevalence,
duration and malocclusion consequences. Swedish Dental
Journal , 3, 205-210.

Warren J.J. Slayton R.L. Bishara S.E. Levy S.M. Yonezu T.
Kanellis M.J. (2005) Effects of nonnutritive sucking habits on
occlusal characteristics in the mixed dentition. Pediatric
Dentistry , 27, 445-450

Thilander B. Myrberg N . (1973) The prevalence of malocclusion
in Swedish schoolchildren. Scandinavian Journal of Dental
Research , 81, 12-21.

Sidlauskas A. Lopatiene K (2009) The prevalence of
malocclusion among 7-15-year-old Lithuanian schoolchildren.
Medicina (Kaunas, Lithuania) , 45, 147-152.

Bourzgui F. Sebbar M. Hamza M. Lazrak L. Abidine Z. El Quars
F . (2012) Prevalence of malocclusions and orthodontic treatment
need in 8- to 12-year-old schoolchildren in Casablanca, Morocco.
Progress in Orthodontics , 13, 164-172.

The Swedish Council on Technology Assessment in Health Care
(2005) Malocclusions and orthodontic treatment in a health
perspective. Report Number 176 , pp. 67-120.

de Oliveira C.M. Sheiham A . (2003) The relationship between
normative orthodontic treatment need and oral health-related
quality of life. Community Dentistry and Oral Epidemiology , 31,
426-436.

Trulsson U, Strandmark M, Mohlin B, Berggren U. A qualitative
study of teenagers' decisions to undergo orthodontic treatment
with fixed appliance. Journal of orthodontics. 2002 Sep
1;29(3):197-204.

Helm S. Petersen P.E. Kreiborg S. Solow B .1986 Effect of
separate malocclusion traits on concern for dental appearance.
Community Dentistry and Oral Epidemiology , 14, 217-220.

Helm S. Kreiborg S. Solow B . (1983) A 15-year follow-up study
of 30-year-old Danes with regard to orthodontic treatment
experience and perceived need for treatment in a region without
organized orthodontic care. Community Dentistry and Oral
Epidemiology , 11, 199-204.

Sardenberg F, Martins MT, Bendo CB, Pordeus IA, Paiva SM,
Auad SM, Vale MP. Malocclusion and oral health-related quality
of life in Brazilian school children: A population-based study. The
Angle Orthodontist. 2012 May 21,83(1):83-9.

Guyatt G.H. Oxman A.D. Kunz R. Vist G.E. Falck-Ytter Y.
Schunemann H.J . (2008) What is “quality of evidence” and why
is it important to clinicians? BMJ , 336, 995-998.

De Baets E. Lambrechts H. Lemiere J. Diya L. Willems G . (2012)
Impact of self-esteem on the relationship between orthodontic
treatment need and oral health-related quality of life in 11- to 16-
year-old children. European Journal of Orthodontics , 34, 731-
737.

Herkrath F.J. Rebelo M.A. Herkrath A.P. Vettore M.V . (2013)
Comparison of normative methods and the sociodental approach to

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

assessing  orthodontic ~ treatment needs in  12-year-old
schoolchildren. Oral Health & Preventive Dentistry , 11, 211-220.
Kolawole K.A. Otuyemi O.D. Oluwadaisi A.M (2011)
Assessment of oral health-related quality of life in Nigerian
children using the Child Perceptions Questionnaire (CPQ 11-14).
European Journal of Paediatric Dentistry , 12, 55-59.

Shah N.D. Arruda A. Inglehart M.R . (2011) Pediatric patients’
orthodontic treatment need, quality of life, and smiling patterns —
an analysis of patient, parent, and provider responses. Journal of
Public Health Dentistry , 71, 62-70.

Anosike A.N. Sanu 0.0. da Costa 0.0 . (2010) Malocclusion and
its impact on quality of life of school children in Nigeria. West
African Journal of Medicine , 29, 417-424.

de Paula Junior D.F. Santos N.C. da Silva E.T. Nunes M.F. Leles
C.R . (2009) Psychosocial impact of dental esthetics on quality of
life in adolescents. The Angle Orthodontist , 79, 1188-1193.
Zhang M. McGrath C. Hagg U . (2009) Orthodontic treatment
need and oral health-related quality among children. Community
Dental Health , 26, 58-61.

Marques L.S. Filogonio C.A. Filogonio C.B. Pereira L.J. Pordeus
I.A. Paiva S.M. Ramos-Jorge M.L . (2009) Aesthetic impact of
malocclusion in the daily living of Brazilian adolescents. Journal
of Orthodontics , 36, 152-159.

Taylor K.R. Kiyak A. Huang G.J. Greenlee G.M. Jolley C.J. King
G.J . (2009) Effects of malocclusion and its treatment on the
quality of life of adolescents. American Journal of Orthodontics
and Dentofacial Orthopedics , 136, 382-392.

Onyeaso C.O . (2009) Orthodontic treatment complexity and need
with associated oral health-related quality of life in Nigerian
adolescents. Oral Health & Preventive Dentistry , 7, 235-241.
Bernabé E. Tsakos G. Messias de Oliveira C. Sheiham A . (2008)
Impacts on daily performances attributed to malocclusions using
the condition-specific feature of the Oral Impacts on Daily
Performances Index. The Angle Orthodontist , 78, 241-247.

Paula JS, Leite IC, Almeida AB, Ambrosano GM, Pereira AC,
Mialhe FL. The influence of oral health conditions, socioeconomic
status and home environment factors on schoolchildren's self-
perception of quality of life. Health and quality of life outcomes.
2012 Dec;10(1):6.

Jokovic A. Locker D. Stephens M. Kenny D. Tompson B. Guyatt
G . (2002) Validity and reliability of a questionnaire for measuring
child oral-health-related quality of life. Journal of Dental Research
, 81, 459-463.

Slade G.D. Spencer A.J . (1994) Development and evaluation of
the oral health impact profile. Community Dental Health , 11, 3—
11.

Cons NC, Kohout FJ, Jenny J. DAI--the dental aesthetic index.
College of Dentistry, University of lowa; 1986 Jan 1.

Brook P.H. Shaw W.C . (1989) The development of an index of
orthodontic treatment priority. European Journal of Orthodontics ,
11, 309-320

Liu Z. McGrath C. Hagg U (2009) The impact of
malocclusion/orthodontic treatment need on the quality of life. A
systematic review. Angle Orthodontist , 79, 585-591.

Barbosa TS, Gavido MBD (2008) Oral health-related quality of
life in children: part Il. Effects of clinical oral health status. A
systematic review. Int J Dent Hyg 6:100-107

Dimberg L, Arnrup K, Bondemark L (2015) The impact of
malocclusion on the quality of life among children and
adolescents: a systematic review of quantitative studies. Eur J
Orthod 37:238-247

The Swedish Council on Technology Assessment in Health Care
(SBU) GRADE Working Group (2004) Grading quality of
evidence and strength of recommendations. BMJ , 328, 1490-
1494.

Egger M. Juni P. Bartlett C. Holenstein F. Sterne J . (2003) How
important are comprehensive literature searches and the
assessment of trial quality in systematic reviews? Empirical study.
Health Technology Assessment , 7, 1-76.

3048





