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Malocclusion and dental appearance in
underprivileged Brazilian adolescents

Abstract: Satisfaction with dental aesthetics is a subjective indicator
used in epidemiological studies and is related to health behaviours.
Little is known about the factors that influence this indicator, particularly
among adolescents who live in a situation of social vulnerability. The aim
of this study was to investigate the relationship between malocclusion
and dental appearance in underprivileged Brazilian adolescents. This
analytical cross-sectional study was conducted in Piracicaba, Brazil,
and evaluated 884 adolescents from 13 to 19 years of age. The dependent
variable was satisfaction with dental appearance, and the independent
variables were classified as individual (components of the Dental
Aesthetic Index - DAI, sex and age) and contextual (social exclusion index).
For statistical analysis, multilevel regression models were estimated. The
individual variables were considered Level 1, and the contextual variable
was considered Level 2, with a level of significance of 5%. The mean age
of the adolescents was 15.3 years. Female adolescents more frequently
affirmed that they were satisfied with their dental appearance than did
male individuals. There was an increase in dissatisfaction with oral
health with the increase in anterior maxillary overjet, midline diastema,
larger anterior irregularity in the maxilla, larger anterior irregularity
in the mandible, anterior open bite and antero-posterior molar relation.
Satisfaction with dental appearance was associated with individual
factors such as sex and DAI components.

Keywords: Malocclusion; Adolescent; Esthetics, Dental.

Introduction

One of the motivating factors of orthodontic treatment is the search for
improvement in facial appearance.! However, there are still differences
between the individual perception of aesthetics and the need for treatment
assessed by a professional.>** Perception is a subjective dimension that
individuals have of themselves and different aspects of life> and may
be influenced by individual factors such as the presence of changes in
occlusion, sex and age, and / or social factors.®

From this aspect, malocclusion has been considered a cause of various
functional problems and aesthetic and social relations,” causing a negative
impact on the quality of life of adolescents.®*'*!! When aesthetic factors
are involved, individuals are subjected to various judgements regarding
physical attractiveness and social acceptance.*® The aesthetic impairment
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caused by malocclusion arises from changes in the
smile. Moreover, it is noteworthy that there are some
types of malocclusion that have more influence on
the satisfaction with dental appearance.*

Other factors that contribute to the perception of
dental aesthetics are of a sociodemographic nature;
among them are family income"*and sex.>'” Different
levels of poverty are related to social vulnerability
and are responsible for a higher number of risk factors
that lead to individuals becoming ill.

Vulnerability can be measured by the social
exclusion index (SEI),"® which summarizes the situation
of the municipality in which certain people live
and considers several indicators related to social
determinants of health, such as the formal employment
rate, literacy and local violence.

The Dental Aesthetic Index (DAI) is anumeric index
with different criteria for evaluating malocclusion.
The index links clinical and aesthetic components that
reflect physical and aesthetic patterns of occlusion,
including the patients’ perceptions.” However, the
association between the level of poverty and the impact
of tooth position on changes in the perception of dental
appearance has not yet been fully understood. Thus,
it is necessary to develop studies that contribute to
the analysis of risk groups and orthodontic treatment
planning in public services.

Given the global demand for orthodontic treatment,
there is a need to develop methods to assess treatment
according to the severity of malocclusion or even to
understand the reasons that determine the demand
for services.

Therefore, understanding the factors related to
the perception of dental aesthetics among vulnerable
adolescents could contribute to the development of
strategies aimed at increasing access to dental services.

Thus, the aim of this study was to investigate
the relationship between malocclusion and self-
perception of dental appearance in underprivileged
Brazilian adolescents.

Methodology
Ethical criteria: This study was approved by the

Research Ethics Committee of of FOP-UNICAMP, in
accordance with resolution 466/12 of the National
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Health Council, Ministry of Health, under Protocol
No. No.027/2011, and in compliance with the ethical
and legal criteria of the research.

Type of study and location

This cross-sectional study was conducted in
the municipal schools in the city of municipality of
Piracicaba, State of Sao Paulo, Brazil, and involved
adolescents from 13 to 19 years of age who had been
receiving primary health care from a Family Health
Unit (PHC-FH) between July 2014 and March 2015. The
participants were enrolled in public schools (located
in the territories covered by these PHC-FH units) and
in the PHC-FC units. Social exclusion occurred to the
greatest extent in these regions in the municipality.

Study site

Piracicaba has an estimated population of 368,843
inhabitants and a human development index of 0.84.
The city has a total of 12,539 adolescents in the age
range of 13 to 19 years. According to the data from
the Municipal Secretary for Health, there was a total
of 34 PHC-FHs, among which were 12 units with
primary dental care teams. On average, 320 adolescents
between the ages of 13 and 19 years were enrolled
in each of the PHC-FHs, totalling approximately
11,000 individuals. It is important to emphasize that
the PHC units are distributed in the less favoured
socioeconomic regions of the municipality. All public
high schools (n= 21) in the territorial areas covered
by the PHCs were included in the study. In the 34
PHC units, the terms of free and informed consent to
participate in the study were given to the community
health agents for use during home visits. These agents
also previously made the appointments for the time
and day for participants to appear at the units. At the
schools, the terms of informed consent were given
to the teachers, who distributed them to the selected
schoolchildren to subsequently obtain the parents’
or guardians’ authorization.

Sample size

The sample size was calculated considering a
confidence interval of 95%, a test power of 0.80, an odds
ratio=1.4, 60% of the individuals having a high level
of dissatisfaction and low treatment needs, and the
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procurement of a sample of 1,258 randomly selected
individuals aged 13-19 years. Of these individuals, 374
were eliminated due to the exclusion criteria. A total
of 884 adolescents were examined; 221 individuals
were examined at the 34 PHC-HF units, and 663 were
examined at the 21 public high schools. Of the total
884 adolescents, 850 (96.1%) resided in suburbs with
the worst social exclusion indices (negative indices).

Inclusion and exclusion criteria

Adolescents who had systemic diseases, significant
facial asymmetry and orthodontic treatment before
inclusion in the study were excluded.

Clinical examination

The exams were performed under artificial
light at the schools and at the PHC-FHs by two
previously trained examiners who were assisted
by two note-takers. The standardized clinical
record chart was used, and previous tooth brushing
was performed under the supervision of an oral
health technician. For each exam, a periodontal
probe and a plane dental mirror No. 5 were used.
The clinical examination for malocclusion was
performed according to the DAI index, which is
a continuous scale to assess the severity levels to
prioritize the treatment need.”

Calibration

Before the study began, a calibration process
was conducted between the examiners to obtain
acceptable consistency for all the clinical conditions.
The theoretical-practical activities of the training and
calibration exercises consisted of a total of 7 periods
as follows: 1 theoretical period lasting 4 hours; 4
clinical training sessions of 4 hours each (a total of 16
h), and 2 calibration exercises lasting 4 hours (a total
of 8 h). The training stage consisted of a theoretical
discussion followed by a practical stage, during
which the examiners evaluated 12 adolescents per
period. During training and calibration, the inter-
and intra-examiner agreement was estimated by the
intraclass correlation coefficient (ICC) for the dental
aesthetic index (DAI) and the weighted kappa for
their components, with an acceptable limit value
greater than 0.80.

Study instruments and variables

The dependent variable of the study was self-
perception of oral health (“Are you satisfied with
the appearance of your teeth?”) classified as high
satisfaction, satisfaction, low satisfaction and high
dissatisfaction according to the questionnaire used.”

The independent variables were classified
into individual and contextual types. The clinical
(components of the dental aesthetic index, DAI)
and demographic characteristics (age, sex) were
considered individual variables (Level 1). In Level 2
(contextual variable), the social exclusion index (SEI)
was analysed with reference to the characteristics
of the suburbs.

The DAl is an orthodontic index based on socially
defined aesthetic standards."” The clinical and aesthetic
components combine a single result of the physical and
aesthetic aspects of occlusion.”>* DAl is a numerical
index that evaluates the occlusal characteristic selected
according to the potential of causing psychosocial
incapacity. It includes parameters of dentofacial
anomalies related to the following clinical and
aesthetic aspects: the number of visibly absent teeth,
anterior crowding, anterior spacing, midline diastema,
maxillary anterior misalignment, maxillary anterior
horizontal overlap, mandibular anterior horizontal
overlap, anterior open bite, antero-posterior molar
relation and posterior crossbite. In general, the
DAI index score is analysed by means of the sum
of scores of each characteristic evaluated added to
a constant value. This sum leads to a classification
that identifies the orthodontic treatment need of
individuals determined by the severity of the occlusal
pathologies present.” In the present study, for the
purposes of analysis, the index was not calculated
mathematically, but its components were used in
a separate manner with the purpose of verifying
which of them were related to the self-perception
of dental appearance.

The SEI of the 36 suburbs where the adolescents
resided was collected from the Piracicaba Research
and Planning Institute and the Municipal Secretary
for Social Development Performances.’® The purpose
was to quantify some of the attributes of social
inequalities between the suburbs, ranging from -1
(most vulnerable) to 1 (least vulnerable). Other items

Braz. Oral Res. 2019;33:e014 3



Malocclusion and dental appearance in underprivileged Brazilian adolescents

of information with reference to the suburbs where
the adolescents resided (total number of residents
per suburb, literacy rate, % of home ownership, %
domestic sewage available, % garbage collected, %
with income of up to 0.5 minimum wage, % with
income from 0.5 to 1 minimum wage, % with income
higher than 1 minimum wage and % without monthly
income) were obtained from the Brazilian Institute
of Geography and Statistics.

Data analysis

The multilevel regression models were estimated
by the PROC GLIMMIX - “Generalized Linear
Models-Mixed”- procedures using SAS 9.2 statistical
software. In the analysis, the individual variables
were considered Level 1, and the variable SEI was
considered Level 2. The statistical significance was
evaluated at a level of significance of 5%.

Initially, a model was estimated with only the
intercept to study the proportion of variance due to
the suburbs in relation to the individuals. This model
served as the basis for evaluating the reduction in
the variance of the other models studied (Model 1).
The individual variables (Model 2) were then tested,
and later, the variable SEI was included (Model 3).
Adjustment of the model was evaluated by the -2 Res
Log Likelihood (the lower the value is, the better is
the fit of the model).

Resulis

The final sample was composed of 884 adolescents
with a mean age of 15.3 years (SD = 1.01). Of these, 469
(55.97%) participants were female, and 413 (44.03%)
participants were male.

Table 1 shows the frequency of the response
variable with regards to self-perception of oral health.
The majority of adolescents answered that they had
low satisfaction with the appearance of their teeth,
and 35.6% and 30.1% were highly dissatisfied.

Table 2 shows the distribution, median, minimum
and maximum values of the SEl and DAI components.

The multilevel model for self-perception of oral
health may be observed in Table 3. When the individual
variables were included in Model 2, the reduction in
the - 2 Res Log Likelihood was approximately 3.3%.
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The variable social exclusion index was not significant
in the model (p = 0.3886).

Therefore, for this population, the variation in
self-perception of oral health was explained by
the variables related to the individuals (age, sex,
and DAI) and not the suburbs (SEI). Considering
the level of significance of 5%, in Model 2, it was
observed that the randomly selected participants
of the female sex presented a higher satisfaction
with oral health in comparison with that of the
male sex (p < 0.0001). There was an increase in
dissatisfaction with oral health with the increase
in anterior maxillary overjet (p = 0.0561), midline
diastema (p=0.0008), largest anterior irregularity in
the maxilla (p < 0.0001), largest anterior irregularity
in the mandible (p = 0.0209), anterior open bite
(p = 0.0118) and antero-posterior molar relation
(p = 0.0327) (Table 3).

Discussion

This study revealed that 30% of adolescents were
dissatisfied with their own dental aesthetics. This
dissatisfaction with dental appearance showed a
statistical relationship with the adolescents’ sex and
with some of the occlusal components, such as the
following: median maxillary diastema, mandibular
irregularity, anterior open bite and the antero-
posterior molar relation, evaluated by the Dental
Aesthetic Index.

Malocclusion with its different levels of severity
is capable of compromising not only the aesthetic
appearance of individuals®**but also their emotional
stability, since compromised smile aesthetics can
decrease their self-esteem? and social life.’®* Moreover,
adolescents with malocclusion are perceived as being
less popular, bad at sports and incapable of being
leaders, with less chance of finding a job.?

Table 1. Distribution of perception on dental appearance.

Self-perception of oral health n %
High satisfaction 63 7.1
Satisfaction 240 27.2
Low satisfaction 314 35.6
High dissatisfaction 265 30.1
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Table 2. Mean, median, minimum and maximum values of SEI and DAl components.

Variable
SEl

DAl components

Number of missing visible teeth (incisors, canines and premolars in the

maxillary and mandibular arches)

Anterior maxillary overjet

Anterior mandibular overjet

Incisal segment crowding

Incisal segment spacing

Midline diastema

Largest anterior irregularity on the maxilla
Largest anterior irregularity on the mandible
Anterior open bite

Antero-posterior molar relation

SEl: Social exclusion index; DAI: Dental aesthetic index.

Table 3. Multilevel model for perception of dental appearance.

Model 1
Estimate* #SE
Intercept 2.88 0.03
Individual level
Sex (Ref = Male)

Anterior maxillary overjet

Variable

Midline diastema

Largest anterior irregularity on the maxilla
Largest anterior irregularity on the mandible
Anterior open bite

Antero-posterior molar relation

Suburb level

Social Exclusion Index (SEI)

2 Res Log Likelihood

2359.74

Mean Minimum Maximum
-0.49 -1.00 0.79

Median Minimum Maximum
0.00 0.00 3.00
3.00 0.00 14.00
0.00 0.00 4.00
1.00 0.00 2.00
0.00 0.00 2.00
0.00 0.00 5.00
0.00 0.00 8.00
1.00 0.00 7.00
0.00 0.00 9.00
0.00 0.00 2.00

Model 2 Model 3
p-value Estimate  SE p-value  Estimate  SE p-value

< 0.0001 286 0.03 <0.0001 286 0.03 <0.0001

-0.23  0.06 <0.0001 -0.23 0.06 < 0.0001
0.08 0.02 0.0561 0.08 0.02 0.0561
0.15 0.04  0.0008 0.15 0.04 0.0008
0.12 0.02 < 0.001 0.12 0.02 < 0.001
0.07 0.083  0.0209 0.07 0.03 0.0209
0.11 0.04 0.0118 0.11 0.04 0.0118
0.10 0.01 0.0327 0.10 0.01 0.0327

ns

2281.40 2281.40

*Parameter estimate; # Standard error of parameter estimate; $ Not significant (p = 0.3886).

Furthermore, different types of malocclusion may
produce different functional changes. In this study,
some DAI components influenced the dissatisfaction
with appearance. The presence of an open bite, for
example, was identified as a risk indicator of speech
capability, and mandibular overjet and the molar ratio
were identified as risk factors for the expression of
capacity and chewing, respectively.**

However, it is important to understand other
factors that may be involved in self-perception of
dental appearance, especially with regards to the
expectation of orthodontic treatment. Studies have
shown that there were differences between the
perceived need of adolescents and the treatment need

indicated by professionals,>**which could compromise
the orthodontic planning and treatment satisfaction.

Orthodontic treatment was included in the list of
specialized therapeutic alternatives offered by the
health system, enabling the diagnosis and treatment of
malocclusions with two main objectives: to assess the
need and the priority treatment of individuals and to
obtain information to enable proper allocation of the
necessary resources for providing the population with
orthodontic treatment. Considering the results of this
study, when the DAI was used in conjunction with self-
perception of oral health, it could be considered a good
epidemiological tool to define the priority of orthodontic
care for the purpose of allocating public health resources.

Braz. Oral Res. 2019;33:e014 5
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Another factor that influenced the perception was
the adolescents” sex. More of the girls said they were
satisfied with their dental appearance than boys,
unlike other studies that reported that more boys were
satisfied,>” and there was no difference between the
sexes.”*”® The most plausible explanation for this in
this study is that girls are more careful about their oral
health and more frequently seek dental services than
boys.???° This is related to the concern about aesthetic
dentistry and oral care.® Therefore, this attention to
the teeth could influence the perception of aesthetics.

It seems reasonable to say that by means of the
severity of malocclusion, it could be possible to predict
the perception and the need for orthodontic treatment
among adolescents. The present study demonstrated
that dissatisfaction was associated with poor positioning
of the teeth, which showed that even in vulnerable
segments of Brazilian society, the attributes of beauty
were a stunning and remarkable characteristic of
western culture.® Previous studies conducted in the
country also corroborated this finding."”*?

Previous research has shown the relationship of
malocclusion with socioeconomic factors.'®'»* This
is because the social condition is related to the access
to services,* exposure to risk factors and health
behaviours.® However, other mechanisms are involved
in health and social support and coping mechanisms
of adverse situations, which go beyond social status.®

Brazil has a public health system, which is
organized into low, medium and high complexities.
Relative to oral health, cases of low complexity are
coordinated by an oral health team in primary care,
which is not limited to clinical care but includes
actions of prevention and health education.

As a result, this suggests that in addition to
prevention and health education, the oral health teams
included in primary care must identify and refer the
cases of malocclusion and seek to strengthen the
social support networks in the community, thereby
transposing the consequences of health determinants
embedded in the setup of vulnerable segments.

One of the differentials of this study was the use of
a multilevel model in the analysis of factors related to
dental appearance in adolescents. Multilevel analysis
is normally the method of choice, working with two
different levels of effects (individual and contextual) and

6 Braz. Oral Res. 2019;33:e014

how they interrelate and produce oral health outcomes.
Variables related to the socioeconomic level generally
play an important role in the multilevel model because
the increase in monthly family income increases the
quality of life and aspects related to oral health.*

In addition to investigating the factors that
influenced the self-perception of dental appearance
in underprivileged Brazilian adolescents, in a specific
approach to the population of underprivileged
adolescents, the present study endeavoured to
establish the variables that identified environments of
vulnerability. Most of the studies have been conducted
on anindividual basis; there are few that have evaluated
the impact of territorial characteristics on oral health,
especially considering the underprivileged population.

A limitation of this study was its cross-sectional
design; this type of study does not allow examination
of the causal relationship between the variables
investigated and the outcome. The contextual data
were obtained from government sources, which are
subject to problems of under- or over-notification,
processing errors, not updating indicators, and other
issues. However, this study has strengths, such as the
random selection of adolescents, expected response rate,
the robust calibration process of oral health examiners
and the use of acceptable measures of the DAL

Therefore, the authors suggest continuity of the
study by means of new study designs that may provide
answers that are broader in scope to the complex questions
involving self-perception of oral health in adolescents.
From this aspect, it is also opportune to adopt qualitative
methods of study, which seek to go more deeply into
the meanings of the adolescents’ occlusal problems and
their perception of satisfaction with their teeth.

Conclusion

Satisfaction with dental appearance was associated
with individual factors such as sex and components
of the DAL
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