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ABSTRACT

Objective: To investigate the prevalence, severity, and need for treatment of malocclusions and
their impact on the oral health-related quality of life (OHRQoL) in 12-year-old teenagers. Material
and methods: Cross-sectional study performed with 453 adolescents. Malocclusion was evaluated
using the Dental Aesthetics Index (DAI), and Child Perception Questionnaire11-14 (CPQ11-14) was
used to assess the OHRQoL. CPQ11-14 scores were compared according to gender and presence of
malocclusion using Mann-Whitney test. Analysis according to the severity of malocclusion was performed
using Kruskal-Wallis test. Results: The prevalence of defined or higher malocclusion was 53.86% while
very severe or disabling malocclusion with essential need for treatment was observed in 18.76%. There
was a positive correlation (r=0.7006; p<0.0001) between the DAI and CPQ11-14 scores. Adolescents
with malocclusion had higher total CPQ11-14 scores (p<0.05) as well as emotional and social well-being
domains scores than those without malocclusion. The total CPQ11-14 score was higher (p=0.0251) in
women (16.91+10.52) than in men (14.61+9.70). Conclusion: The prevalence of malocclusion was
high, with a predominance of defined malocclusion requiring elective treatment. Malocclusion had a
negative impact on the OHRQoL, especially regarding the emotional and social aspects.

Keywords: Malocclusion; Epidemiology; Public Health; Quality of Life; Adolescent.

RESUMO

Objetivo: Investigar a prevaléncia, severidade e necessidade de tratamento das maloclusbes e seu
impacto na qualidade de vida relacionada a saude bucal (QVRSB) em adolescentes de 12 anos.
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Materiais e métodos: Estudo transversal realizado com 453 adolescentes. A maloclusao foi avaliada
pelo indice de Estética Dentaria (DAI) e o Questionario de Percepgdo da Criancal1-14 (CPQ11-14)
foi utilizado para avaliar a QVRSB. Os escores do CPQ11-14 foram comparados segundo o sexo e
presenca de malocluséo pelo teste de Mann-Whitney. A analise segundo a severidade da maloclusao
foi realizada pelo teste de Kruskal-Wallis. Resultados: A prevaléncia de maloclusdo definida ou superior
foi de 53,86%, enquanto a maloclusdo muito grave ou incapacitante com necessidade essencial de
tratamento foi observada em 18,76%. Houve correlagéo positiva (r=0,7006; p<0,0001) entre os escores
DAI e CPQ11-14. Adolescentes com maloclusdo apresentaram escores totais do CPQ11-14 mais
elevados (p<0,05), bem como escores dos dominios de bem-estar emocional e social, do que aqueles
sem maloclusao. A pontuagao total do CPQ11-14 foi maior (p=0,0251) nas mulheres (16,91+10,52) do
que nos homens (14,61+9,70). Conclusao: A prevaléncia de maloclusdes foi elevada, com predominio
de maloclusées definidas com necessidade de tratamento eletivo. Amaloclusao impactou negativamente
a QVRSB, principalmente nos aspectos emocionais e sociais.

Palavras-chave: Maloclusao; Epidemiologia; Saude Publica; Qualidade de Vida; Adolescente.

INTRODUCTION

Malocclusion is considered a public health problem because of its high prevalence, the
possibility of its prevention and treatment, and its biological and emotional effects on the individual'.
Such abnormalities are due to changes in dental positions and growth and in the development of the
maxillary and mandibular bones that usually manifest during childhood and adolescence and can result
in functional, esthetic, and psychosocial damage?.

Studies have shown that the prevalence of malocclusions in adolescents is high, reaching
approximately 67% in the United States, 79% in China, and 66% in Brazil**. Orthodontists emphasize
that reestablishing the stomatognathic system functionality should be the goal for the orthodontic
intervention. However, social and psychological factors influence the real reasons for which individuals
seek treatment®. This fact can be explained by the understanding that health includes physical, mental,
and social well-being and is not only the absence of a disease; therefore, it is necessary to establish a
link between the clinical diagnosis and the individual’s perception®”.

There is evidence that poor oral health conditions negatively affect the quality of life of children
and adolescents, including their social and emotional well-being®. Such negative impacts may influence
their school performance and absence rates. Studies have shown that oral diseases in children and
adolescents may be associated with a 44% reduction in school performance and 57% decrease in
school attendance. From the point of view of parents or caregivers, their lack of oral health perception
in children and adolescents is associated with a 51% decrease in school performance, while school
attendance is negatively affected by 35%°. In some countries such as the U.S., the lack of access to
dental treatments is one of the main indicators for assessing school absence™.

The relationship between the mentioned facts can be explained because during adolescence,
there are new social integrations, various psychological changes, and bodily transformations. In this
context, the body image greatly affects individuals, including in an emphatic way the oral-facial complex.
These factors can have negative impacts since this is a period of life in which individuals are morbidly
apprehensive about social acceptance and the way they are seen by others is a factor of constant
concern'. This phase is accompanied, in several situations, by moral harassment (“bullying”): an event
classified as a subtype of violence, marked by repulsive attitudes committed by one or more people
to the detriment of others, a fact characterized by unequal and disproportionate power'>'*. For most
adolescents, the concept of oral health is still confusing and there is usually a dissociation from the
perspective of general health. Generally, they consider their oral health unsatisfactory, implying that
there is a lack of health promotion and prevention policies in the private and governmental sectors. Such
an issue can be mitigated with transformative measures aimed at rectifying the role of adolescents in the
social context so that they move from indifference to being the propagators of knowledge’s.
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Studies emphasize that due to the high frequency of occlusal changes and the psychological and
social impact it has on adolescents, epidemiological surveys and evaluations of the oral health-related
quality of life (OHRQoL) are of fundamental importance for planning and implementing orthodontic
treatments in public and private health settings”'¢. Few studies have investigated malocclusions from
a behavioral, social, and emotional perspective; however, research suggests that moral harassment
among adolescents has dentofacial features, such as the space between the teeth, absence, shape,
color, and dental prominence, as considerable factors for its occurrence’. On the other hand, there
are studies carried out with children and adolescents in Canada and Mongolia in which there was
no significant association between malocclusion and OHRQoL'"®'. This disagreement may be due to
differences in the age of the studied group or the local characteristics of the populations, showing the
complexity of the relationship between malocclusion and quality of life in young people''®. Thus, the
associations between malocclusion and OHRQoL need to be assessed in specific locations, since the
results observed in one population cannot necessarily be extrapolated to another.

Considering the full range of circumstances surrounding malocclusions, the objective of this study
was to investigate the presence, severity, and need for treatment of malocclusions and to analyze their
impact on the oral health-related quality of life (OHRQoL) in 12-year-olds teenagers.

MATERIAL AND METHODS

This was a cross-sectional epidemiological study. The study population consisted of 12-year-old
students of both gender who were regularly enrolled in 14 public schools in a medium-sized municipality
in the State of Sdo Paulo, Brazil, in 2019. This age was chosen because it is an index age, recommended
by the World Health Organization for evaluation in epidemiological surveys of oral health, making it
possible to compare the results with other national and international studies?. In addition, it is likely that
at this age all permanent teeth, with the exception of third molars, have already erupted.

Considering that the proportion of individuals in this population with malocclusions was unknown
and adopting a margin of error of 5% and reliability of 95%, the minimum sample size was determined to
be 400 individuals. In addition, considering the possible loss of sample follow-up, 53 adolescents were
added to the sample. Therefore, a total of 453 adolescents were examined in this study. A convenience
sampling was carried out, so that all students regularly enrolled in public schools, of both sexes, aged
12 were invited to participate in the study. Students who were undergoing orthodontic treatment at the
time of data collection, those whose legal guardians did not sign the informed consent form, those who
did not agree to participate in the tests and those who were absent after three attempts to collect data
were excluded of the study.

The presence and severity of malocclusions as well as the need for orthodontic treatment were
assessed by a single previously calibrated researcher using the Dental Aesthetics Index (DAI)?°. The DAI
evaluates 10 occlusal characteristics and the final DAI scores are categorized in 4 levels of malocclusion
severity: a score lower than or equal to 25 (without abnormality or mild malocclusion), a score between
26 and 30 (defined malocclusion), a score between 31 and 35 (severe malocclusion) and a score greater
than 35 (very severe or disabling malocclusion). The criteria used to assess occlusal characteristics are
as follows: 1) Absence of incisor, canine and premolar — It was considered the number of permanente
incisors, canines and premolars absent in the upper and lower arches. In this index, 10 teeth must
be present in each arch, so if there are less than 10, the difference is the number of absences. The
absence history of all anterior teeth was verified in order to really know if extractions were made with
esthetic purpose. The teeth were not recorded as missing if the spaces were closed; if a primary tooth
was in the position of his successor that had not yet erupted; or if an absent incisor, canine or premolar
were replaced with fixed prostheses. 2) Crowding in the incisor region - The incisors region of the
upper and lower arches were examined for verification of crowding. The crowding in the incisor region
is the condition in which the space between the right and left canine is insufficient to accommodate all
four incisors in normal alignment. The crowding in the incisor region was recorded as follows: 0 = No
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crowding; 1 = Only one region with crowding; 2 = Both regions with crowding. 3) Spacing in the region
of incisors - For this condition the upper and lower arches were considered. As determined, when it is
measured in the incisor region, spacing represented the condition in which the total available space
between the right and left canines exceeds the required space to accommodate all four incisors in normal
alignment. If one or more incisors had an interproximal surface without interdental contact, the region
was recorded as having spacing. The space created because of a recently exfoliated deciduous tooth
was not considered, if it was clear that the replacement by the permanent tooth would happen soon.
The record considered: 0 = Without spacing; 1 = One region with space; 2 = Both regions with spaces.
4) Diastema - The space in millimeters between the contact points of the mesial surfaces of maxillary
central incisors were considered. 5) Anterior jaw misalignment — It was considered the positions and
rotations in relation to normal alignment of teeth for the four incisors in the upper jaw. The misalignment
location between adjacent teeth was measured by the WHO periodontal probe. The probe point was
placed in contact with the tooth’s buccal surface that is positioned more lingually or rotated while the
probe is maintained in a direction parallel to the occlusal plane and in a 90 degrees angle to the normal
arch line. The misalignment in millimeters was estimated by the probe marks. 6) Anterior mandibular
misalignment - The measurement was considered as described for the upper arch. 7) Anterior maxillary
overjet - Was measured as the horizontal relationship between the upper and lower incisors with the
teeth in centric occlusion. The distance between the labial-incisal edge of most prominent maxillary
incisor and the incisor buccal surface was measured with the corresponding periodontal probe parallel
to the occlusal plane. For edge to edge incisor occlusion, the score was considered zero. 8) Anterior
mandibular overjet - The mandibular overjet was recorded when a lower incisor presented with anterior
or buccal protrusion in relation to the opposite upper incisor, or in crossbite. The measurement was
performed in the same manner as for the upper arch. 9) Vertical anterior open bite - Was considered
as the lack of vertical overlap between any opposing incisor pair with the measurement performed with
the periodontal probe. 10) Anteroposterior molar relationship - Evaluation often based on the upper
and lower first permanent molar relationship. When the evaluation could not be made based on the
first molars, due to the absence of these teeth or other reasons (dental cavity, incomplete eruption), the
relationship between canines and premolars was assessed. The right and left sides were evaluated with
the teeth in occlusion and only the largest deviation from the normal molar relationship was recorded,
considering the indexes: 0 = Normal; 1 = Half cusp: The first molar displaced half cusp mesial or distal
to the normal occlusal relationship; 2 = One cusp: The first molar displaced a whole cusp or more to the
mesial or distal of normal occlusal relationship. Regression equation to calculate the DAI score: (visible
missing teeth x 6) + (crowding) + (space) + (diastema x 3) + (anterior maxillary misalignment) + (anterior
mandibular misalignment) + (anterior maxillary overjet x 4) + (anterior mandibular overjet x 4) + (anterior
vertical open bite x 4) + (anteroposterior molar relationship x 3) + 13.

The examinations were carried out in the schoolyard, which was adequately ventilated and had
natural light, using the WHO periodontal probe and flat mouth mirror. Prior to the collection of research
data, a pilot study was conducted with a sample of 20 volunteers not included in the study sample, to
assess the need for adjustments to the data collection instrument and the researcher’s calibration. The
intra-examiner Kappa coefficient obtained through a study composed of theoretical and practical phases
of the codes and criteria of the index used was 0.90.

After the clinical examinations were performed individually and confidentially in an isolated room,
the reduced and validated version of the Child Perception Questionnaire for young people aged 11 to
14 years (CPQ,, ,,), used to assess the OHRQoL was applied?'. The self-administered questionnaire is
composed of 16 questions distributed into 4 domains: oral symptoms, functional limitations, emotional
well-being, and social well-being. Each domain had 4 questions with 5 multiple-choice answer options
in a Likert scale format, with scores varying from never (0); once or twice (1); sometimes or often (2);
almost every day (3); every day (4).

The normality of the CPQ,, ,, questionnaire total score and that of its domains was analyzed using
the D’Agostino-Pearson test. Comparisons of the CPQ,, ,, questionnaire score according to gender and
the presence of malocclusion were done using the Mann-Whitney test. The comparative analysis of the
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total CPQ,, ,, questionnaire score and its domains according to the different degrees of malocclusion
severity was performed using the Kruskal-Wallis test. The correlation between the DAI scores and the
CPQ,, ,, questionnaire scores was analyzed using the Spearman correlation test. The significance level
adopted was 5% and the analysis was performed using Bioestat software version 5.0.

This study was approved by the Committee on Ethics in Research with Human Beings - Brazilian
National Health Council (CAAE Protocol No. 11036219.9.0000.5420) and conducted following the
Declaration of Helsinki. The term of free and informed consent was obtained from the legal guardians of
the students and the adolescents expressed their agreement to participate in the research through the
free and informed assent form.

RESULTS

Atotal of 453 12-year-olds were evaluated, 224 males (49.45%) and 229 females (50.55%). As shown
in Table 1, the prevalence of malocclusion, considering the degrees of defined or higher malocclusion
severity was 53.86%. The condition of very severe or disabling malocclusion, which required orthodontic
treatment, was observed in less than one-fifth of adolescents (18.76%). There was a significant positive
correlation (r=0.7006; p<0.0001) between the scores of the DAl and the CPQ,, ,, questionnaire.

Table 1. Absolute and percentage distribution of adolescents according to the severity of malocclusion and need
for orthodontic treatment. Aragatuba, Sao Paulo, Brazil, 2019.

Severity of malocclusion Orthodontic treatment need n %
Without abnormality or mild malocclusion (DAI score < 25) No or little need 209 46.14
Defined malocclusion (DAI score 26 to 30) Elective 93 20.53
Severe malocclusion (DAl score 31 to 35) Highly desirable 66 14.57
Very severe or disabling malocclusion (DAI score > 35) Required 85 18.76
Total 453  100.00

Adolescents with malocclusion had significantly higher total CPQ emotional and social well-

being scores compared to individuals without alterations (Table 2).

11-14

Table 2. Scores of the total CPQ,, ,, questionnaire and its domains according to the presence of malocclusion
among adolescents in the public school system. Aracatuba, Sdo Paulo, Brazil, 2019.

Without malocclusion Present malocclusion

Variable Mean Standard deviation Mean Standard deviation
Oral symptoms 4.99 2.97 5.50 2.97
Functional limitations 3.92 3.24 4.27 3.19
Emotional well-being 3.28 3.68 4.63* 4.25
Social well-being 1.77 2.43 3.00* 3.10
Total CPQ 11-14 13.83 9.86 17.58* 10.36

*p<0.05 compared to the group without malocclusion. Mann-Whitney test.

Considering the different degrees of malocclusion severity, we observed that regarding

total CPQ,, ,, and the emotional well-being domain, only individuals with very severe or disabling
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malocclusion had significantly higher scores compared to individuals without malocclusion. Regarding
the social well-being domain, individuals with severe and very severe or disabling malocclusion had
higher scores compared to individuals without alterations (Table 3).

Table 3. Scores of the total CPQ,, ,, questionnaire and its domains according to the severity of malocclusion
among adolescents in the public school system. Aracatuba, Sdo Paulo, Brazil, 2019.

Without abnormality Defined Severe Very severe or
or mild malocclusion malocclusion malocclusion disabling malocclusion
Variable Mean Sta|.1d.ard Mean Star.'nd.ard Mean Sta|.1d.ard Mean Star.'nd.ard
deviation deviation deviation deviation
Oral
4.99 2.97 5.60 2.62 5.11 2.79 5.70 3.44
symptoms
Functional 5 o, 3.24 4.41 314 426  3.18 4.13 3.29
limitations
Emotional 5 g 3.68 396 399 459 423 5.38* 4.47
well-being
Social well- 4 27 243 256 291 318  3.20 3.34* 3.22
being
Total CPQ ,,,, 13.83 9.86 16.46 9.53 17.33 10.75 19.00* 10.91

*p<0.05 compared to the the group without abnormality or mild malocclusion. Kruskal-Wallis test.

It was observed that among the 229 female adolescents, the majority (n=120) presented no
occlusal abnormality or mild malocclusion, while among the 224 male adolescents, the majority (n=134)
presented malocclusion of severity classified as defined or higher (Figure 1). However, the total CPQ,, ,,
questionnaire score was significantly higher (p=0.0251) in female adolescents (mean=16.91; standard
deviation=10.52) compared to the males (mean=14.61; standard deviation=9.70).

Figure 1. Percentage distribution of malocclusion severity among adolescents according to gender. Aragatuba,
Séao Paulo, Brazil, 2019.

Female Male

OWithout abnormality or mild
malocclusion

O Defined malocclusion

| Severa malocclusion

mVery severe or disabling
malocclusion

DISCUSSION

In this study, a high prevalence of malocclusion was observed among adolescents, affecting more
than half of the young people examined and harming their quality of life. Considering the whole context
involving oral health, the high prevalence and severity of malocclusions and the need for treatment has
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fostered scientific discussions on the social and psychological consequences that should be considered
in the search and application of the material, human, and technological resources, that aim to offer
resolvability and a better quality of life to those affected by the dysfunction.

This study showed that malocclusions had negative consequences on the OHRQoL, mainly on the
emotional and social aspects. Interestingly, although there was a higher prevalence of malocclusions
among men, it was the young women who presented the highest scores on the CPQ,, ,, questionnaire,
suggesting a greater negative impact of this oral problem on the quality of life in this population stratum.
This fact may be related to cultural factors in that male individuals are typically directed to contain their
emotions more strongly, thus forming individuals with difficulties in expressing their feelings faithfully?2.
It should also be considered that oral health problems do not necessarily or equally affect the quality of
life of the affected individuals, evidencing the dynamic and complex structure of the factors related to
the quality of life?.

The most recent national oral health epidemiological survey conducted in Brazil on 12-year-olds
using the same index for evaluating malocclusions found that 37.7% of participants had some type
of malocclusion, consisting of 20.0% defined, followed by 11.2% severe, and 6.5 % very severe or
incapacitating®. In comparison to these findings, the results of our study showed a higher prevalence
of adolescents with malocclusions, highlighting the proportion of 2.6 times higher individuals with very
severe or disabling malocclusions. It is possible to suggest that this difference may be due to the fact that
the sample of the present study is composed exclusively of students from public schools, who may have
a worse socioeconomic condition in relation to students from private schools. A study conducted with
children and adolescents in the state of Ceara, Brazil, showed that the prevalence of severe and very
severe malocclusion was 20% and that the private school behaved as a protective factor?. Other studies
also show the relationship between socioeconomic conditions and the occurrence of malocclusion in
adolescents and young adults?%?’. Different results were found in another epidemiological study carried
out in Brazil using the Angle classification, which found that 91.11% of children aged 12 years had some
type of malocclusion, of which 56.83% were class |; 24.08% were class I, and 10.20% were class 11128.
It should be noted that the use of different malocclusion indices in epidemiological studies makes it
difficult to compare the prevalence and severity of the disease. The difficulty in establishing a standard
index for analyzing malocclusions can also be noted in the 5th edition of the WHO Manual for Oral
Health Surveys, since it does not present an index for evaluating this condition?®.

Studies conducted to evaluate the relationship between the severity of malocclusions and OHRQoL
using different indexes, such as the Dental Aesthetics Index (DAI), Index of Orthodontic Treatment Need
(IOTN), and Index of Complexity Outcome and Need (ICON) have shown that physical, social, and
psychological aspects are severely affected in untreated individuals®®. These results corroborate the
findings of this study that found negative impacts on the OHRQoL of adolescents with malocclusions,
especially in the emotional and social domains. The findings of the present study are in agreement with
the results of researches carried out on adolescents from different countries, such as Brazil, Lebanon
and Mexico, that have shown that young people with malocclusions and dental aesthetic problems
have higher CPQ,, ,, scores®-*%. Thus, CPQ,, ,, has shown satisfactory psychometric properties and the
ability to distinguish young people with different oral conditions®'. However, a study conducted in 389
Brazilian school children found that although a high prevalence of malocclusions was found, there was
no impact on the OHRQoL of this population. This divergence of results may be due to the difference in
the collection instrument for evaluating OHRQoL because Oral Impacts on Daily Performance (OIDP)

was used, while CPQ,, ., was used in the present study*.

In addition, it is possible to suggest that patterns of facial harmony may vary according to different
locations and cultures. Data from SB Brasil 2010 demonstrate the existence of regional differences in
the prevalence of very severe malocclusions at 12 years of age, identifying a variation of 5.3% in the
Southeast to 9.1% in the Northeast of the country. In the age group 15 to 19 years old, the difference
becomes even more evident, with a variation from 6.4% in the South to 12.3% in the North of the
country?. In this context, it should be noted that the facial changes resulting from malocclusions may
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influence individuals’ social acceptance differently, considering that the perception of aesthetics and the
need for treatment can be influenced by factors such as sex, age and social factors3®26,

The determination of the need for orthodontic treatment is usually done in a normative manner
using objective clinical criteria based on measures such as tooth positioning and bone base relationship.
However, the patient’s opinion significantly affects the demand for orthodontic treatment by linking
malocclusion-related conditions with the esthetic perception of the individual*’. Therefore, subjective
factors such as the individual’s self-perception, in addition to objective factors, are considered fundamental
to complement the assessment criteria and treatment priority for occlusal changes?.

The contribution of this study to the understanding of the OHRQoL in the adolescent population is
relevant because studies showed that individuals affected by malocclusions and who have suffered from
bullying were three times more likely to have an unsatisfactory quality of life, with severe consequences
that can generate conditions leading to depression, social isolation, and suicide, in more severe cases'.
Similarly, a study conducted on adolescents in South Korea showed that their OHRQoL was negatively
affected by the presence of malocclusions, emphasizing that early orthodontic therapy can play an
important role in preventing the consequences of occlusal dysfunction®. It is possible to suggest that the
findings of the present study provide relevant evidence in the context of the overestimation of the “perfect
image”, present in the current era of social networks, which makes the pursuit of facial aesthetics a
priority in the lives of many adolescents, affecting the emotional state and being able to trigger emotional
disorders and reduced quality of life. Thus, considering the speed of changes in trends that influence
aesthetic patterns in the view of adolescents, it is important to carry out continuous studies to assess the
relationship between malocclusions and OHRQoL in this population.

Knowledge of the relationship between the negative impact on the quality of life and malocclusions
is an important factor in determining the need for orthodontic treatment of different population groups,
especially within public health policies*’. Therefore, it is noted that the psychological and social sufferings
observed in individuals affected by the problem deserves to be considered in determining the need for
orthodontic treatment. In this study, no significant alteration due to the presence of malocclusions was
observed in the CPQ,, ., scores, referring to the domains of oral symptoms and functional limitations of
adolescents, even among those with severe or disabling malocclusions. This may be due to the young
age of the adolescents, as it is expected that the stomatognathic and joint symptoms resulting from
occlusal changes manifest themselves only after years of skeletal and occlusal imbalance*'.

The findings of this study cannot be generalized to other populations with different physical and
cultural characteristics, which may be considered as a limitation of the study. However, it presents
important results on the factors that should be considered in the development of orthodontic diagnostic
and therapeutic strategies. The convenience sampling and study design can also be considered
limitations of the present research, as in a cross-sectional study, exposure and outcome are assessed
simultaneously, making it difficult to establish a temporal relationship between exposure and outcome.

The significant outcome observed concerning the presence of malocclusions and their negative
impact on the quality of life of those affected is emphasized, which can contribute to optimizing the
allocation of scientific, financial, and human resources for the treatment of malocclusions in the public
and private spheres.

CONCLUSION

The presence of malocclusions in the group studied was high, with a predominance of the severity
category classified as defined malocclusion that required elective treatment. These changes negatively
affected the OHRQoL, especially with regards to the emotional and social aspects.
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