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ABSTRACT

Malocclusions and dental deformities mainly affect aesthetics and function. The objectives of this
study were to evaluate the prevalence and severity of malocclusion and orthodontic treatment needs
in adolescents from the northeast of Brazil aged between 13 and 17 years.

A sample of 434 schoolchildren aged 13 to 17 years, 231 boys and 203 girls, were randomly selected
from 12 public schools in urban area. The sample selection was carried out in two stages: first, schools
were selected by simple sampling, and then children were chosen using a proportionality coefficient.
Data were collected through clinical examinations and interviews, after examiner calibration (k=0.88).
Information regarding occlusal alterations (Dental Aesthetic Index) and subjective perceptions on
occlusal pathologies were collected by means of structured questionnaires submitted to the students.
Yates’ chi-square test verified the association between the variables and odds ratio. Significance level
was set at 5%.

The prevalence of malocclusion was 58.1% and there was no statistically significant gender dif-
ference of DAI scores (P=0.936). Sixty-seven percent of the children presented normal occlusion/mild
occlusal pathologies (DAI <30) and 33% had severe [ very severe or incapacitating occlusal pathologies
(DAI >30). There were statistically significant differences between the variable anterior open bite and
severity of occlusal pathologies (p<0.001).

Based on DAI criteria, a high prevalence of malocclusion was found and show the need of occlusal

treatment for Brazo;oam adeloscent population.
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INTRODUCTION

Accordingtothe concept of oral health-related qual-
ity of life (OHRQoL), good oral health is no longer seen
asthe mere absence of oral disease and dysfunction. The
use ofindicators of OHRQoL is necessary since they are
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based on self-perception and oral health impact, which
is essential for planning of actions for health promotion
considering biological and psychosocial aspects.

Malocclusions and dental deformities mainly affect
aesthetics and function. Because dental aesthetics is
an important element of facial appearance, poor dental
appearance such as severe crowding in anterior teeth,
or a median diastema, might negatively influence the
general dentofacial appearance.! Moreover, the self-per-
ceived level of the attractiveness or “positive” feelings
toward the dentofacial region is a more important
factor contributing to self-concept in preadolescents
and adolescents than the self-perceived severity of the
malocclusion alone.?

Alargenumber of studies on the prevalence of maloc-
clusion in different populations have been published.?®
Among Latino adolescents between the ages of 12 and
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18 years in the USA, more than 93% of the subjects
demonstrated some form of malocclusion.® In Brazil,
the reported prevalence vary from 31.6'° to 65.1! per
cent. Variables (including age differences of the study
populations, examiner subjectivity, specific objectives,
and differing sample sizes) further complicate efforts
to understand and appreciate the differences recorded
in patterns of malocclusion between ethnic groups.®

The Dental Aesthetic Index (DAI) links clinical
and aesthetic components mathematically to produce
a single score.? The DAI may be considered the most
appropriate orthodontic treatment need index for
conducting epidemiological studies in developing coun-
tries.’® It is useful in both epidemiological surveys to
identify unmet need for orthodontic treatment and as
a screening device to determine priority for subsidized
orthodontic treatment.!?

The aim of this study was to assess the prevalence
of malocclusion and orthodontic treatment need in a
population of Brazilian adolescents.

METHODOLOGY

This study was conducted in compliance with the
ethical guidelinesissued by the Resolution 196/96 of the
Brazilian National Health Council/Ministry of Health
on research involving human subjects. The research
project wasindependently reviewed and approved by the
Ethics in Research Committee of the State University
of Paraiba, Brazil.

Prior to data collection, the parents/caregivers
were fully instructed by the examiner on the study
purposes, relevance and possible benefits arising from
its development. All parents/guardians were asked to
sign a written informed consent form authorizing the
enrollment of their children in the trial. Negative con-
sent was accepted without any prejudice being attached
to the children who had opted not to participate.

Sample

A cross-sectional survey was performed with the
sample universe population constituted by all adoles-
cents aged 12 to 18 years regularly enrolled in public
and private schoolsin the city of Campina Grande, state
of Paraiba, located in the northeast of Brazil. The city
has an estimated population of 379,871 habitants and
a municipal human development index (HDI) value of
0.72.

According to the data provided by the municipal
Bureau of Education, there were 3,801 adolescents
regularly attending public schools. For the sample cal-
culation, a prevalence of 50%, a sample error of 5% and
a confidence interval of 95% were adopted. A minimal
sample sizewas established as 371 adolescents. In order
to compensate forpossible losses during the data collec-
tion, the decision was made to increase the sample by
20%, totaling 434 adolescents from 17 municipal schools.
Students who had already finished their orthodontic
treatment and those who were undergoing treatment
at the time of the study were excluded. Exclusions also
included those whose parents/legal guardians did not
sign a free and informed consent form.

A stratified cluster sampling method was utilized,
defining the students in the government schools of
each of the 6 administrative areas of Campina Grande
as 6 different strata. The schools (clusters) from each
stratum as well as the classes from each school were
randomly selected, and the number of students to be
examined from each stratum was estimated according
to proportions.

Measurements

A single calibrated examiner (Kappa = 0.88) per-
formed all intraoral clinical examinations by direct
visual inspection under good natural lightening with
the adolescent sat on a chair in front of the examiner.
Disposable gloves, tongue depressors, mouth mirrors
and a millimetric periodontal probe were used. The
necessary instruments and materials were sterilized
and packed in sufficient amounts for each day of work.
During the study, intra-examiner reliability was cal-
culated by asking the raters to score 38 subjects twice
within a 2-week period.

The DAI criteria for evaluation of occlusal anom-
alies were used.? The DAI evaluates dentofacial
abnormalities based on information referring to three
major aspects: dentition, space and occlusion. The
dentition is evaluated by the number of lost permanent
incisors, canines and premolars, which cause esthetic
problems in the maxillary and mandibular arches. The
space is evaluated based on the crowding in the incisal
segment, spacing in the incisal segment, presence of
incisal diastema and maxillary and mandibular anterior
misalignment. The occlusion is evaluated based on mea-
surements of the maxillary and mandibular anterior
overjet, vertical anterior open bite and anteroposterior
molar relationship. A questionnaire was administered
tothe adolescentsincluding questions about appearance
satisfaction (yes, no).

Pakistan Oral & Dental Journal Vol 33, No. 3 (December 2013)

474



Malocclusion in Brazilian Adolescents

The DAI index provides four possible endpoints:
absence of abnormality or mild occlusal pathology,
with no need of treatment (DAI <25); defined occlu-
sal pathology, with elective treatment (DAI = 26-30);
severe occlusal pathology, with highly recommendable
treatment (DAI = 31-35); very severe or incapacitating
occlusal pathology, with mandatory treatment (DAI
=36).

The variable “severity of the occlusal pathologies”
was evaluated based on the dichotomization of DAI
scores in: normal occlusion/mild occlusal pathologies
(DAI <30) and severe/very severe occlusal pathologies
(DAI >30)." The dichotomization of the severity of the
malocclusions was based on the DAI scores and the
corresponding necessity of treatment. In this way, a
DAI value of 30 was established as a cutoff threshold;
DAI values of 31-35 indicate severe malocclusions with
highly desirable treatment and DAI values =36 corre-
spond to malocclusions with strong need of treatment.
Totest reproducibility, 28 adolescents were re-examined
for DAI data.

Statistical Analysis

All statistical analyses were performed using the
Epi Info software (Centers for Disease Control and
Prevention, Atlanta, GA, USA). The absolute and
percent frequencies were obtained for data analysis
(descriptive statistical techniques). The existence of
significant association amongthe variables was verified
by means of bivariate analysis (Yates’ chi-square tests)
considering a value of a=0.05 for rejection of the null
hypothesis. Odds ratio (OR) was used for analysis of
the strength and direction of association.

RESULTS

A total of 434 adolescents (231 [53.2%] males and
203 [46.8%] females) aged 13 to 17 years were exam-
ined and interviewed in this cross-sectional survey.
The response rate was 100%. Because all the adoles-
cents wanted to participate in the study, the sample
size for the ages of 13 to 17 years was bigger than the
estimated minimum size to satisfy the requirements,
74 adolescents of each age.

The prevalence of occlusal pathologies among the
schoolchildren was 58.1% (n=252). Incisor, canine, and/
or premolar teeth in maxillary arch were missing in
8.1 per cent (35 subjects). The prevalence of anterior
open bite was 6.2 per cent (27 subjects). Regarding
the severity of occlusal pathologies, 67% (n=291) of

the children presented normal occlusion/mild occlusal
pathologies (DAI <30) and 33% (n=143) had severe/
very severe or incapacitating occlusal pathologies (DAI
>30) (Table 1).

Overall, 40.1% of the adolescents reported dissat-
isfaction with their smile, and the prevalences for boys
(29.4%) and girls (562.2%) were significantly different
(P=0.000; OR= 2.61[1.76-3.88]).

There were no statistically significant differences
between gender and severity of occlusal pathologies
(P=0.936) and between the variable difficulty on mas-
tication and severity of occlusal pathologies (P=0.709).
However, dissatisfaction on smiling was strongly
associated statistically with the severity of occlusal
pathologies (P=0.001). A positive association was
found between the dissatisfaction related to occlusal
problems and severity of occlusal pathologies (P=0.027)
(Table 2).

Table 3 presents the magnitude of the occlusal
alterations based on their presence/absence in relation
to the severity of the occlusal pathologies. There were
statistically significant differences between the vari-
ables tooth crowding and severity of occlusal patholo-
gies (P<0.001), tooth spacing and severity of occlusal
pathologies (P=0.003), diastema and severity of occlusal
pathologies (P<0.001) and between the variable anterior
open bite and severity of occlusal pathologies (P<0.001).

DISCUSSION

For this cross-sectional study, a group of 13 to
17-year-old subjects were selected to provide prelim-
inary information on the prevalence and severity of
malocclusions in a Brazilian population.

Malocclusions and oral deformities mainly affect
aesthetics and function and its impact on quality of
life is substantial in children with low self-esteem.*
Accurate information on the prevalence of various
occlusal traits may also be needed when planning of
certain orthodontic services involves targeting specific
types of malocclusion at specific ages.!® Traditional
methods of estimating orthodontic need or evaluating
treatment outcome are mainly based on normative
need (NN) assessed by professionals, using occlusal or
cephalometric measurements to define the need for or
success/failure of treatment.!¢

The Dental Aesthetic Index (DAI) was selected for
this study because it combines both the objective occlusal
and the subjective esthetic aspects of the occlusion.!?
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TABLE 1: DISTRIBUTION OF THE TYPES OF OCCLUSAL PATHOLOGIES AND NEED OF
TREATMENT IN THE 13 TO 17-YEAR-OLD ADOLESCENT POPULATION

Occlusal Conditions n %
Missing teeth (maxillary arch)

None 402 92.6

One or more 32 7.4
Missing teeth (mandibular arch)

None 423 97.5

One or more 11 2.5
Tooth crowding in the incisal segment

No tooth crowding 117 27.0

Tooth crowding in one segment 156 35.9

Tooth crowding in two segments 161 37.1
Tooth spacing in the incisal segment

No tooth spacing 283 65.2

Tooth spacing in one segment 97 22.4

Tooth spacing in two segments 54 12.4
Incisal diastema (mm)

<2 mm 45 55.6

>2 mm 36 44.4
Maxillary anterior misalignment

<2 mm 94 41.2

>2 mm 134 58.8
Mandibular anterior misalignment

<2 mm 145 58.0

> 2 mm 105 42.0
Maxillary anterior overjet

< 4mm 191 45.7

> 4mm 227 54.3
Mandibular anterior overjet

Absent 431 99.3

Present 3 0.7
Anterior open bite

Absent 407 93.8

Present 27 6.2
Need of orthodontic treatment

No need (<25) 182 41.9

Elective (26-30) 109 25.1

Highly recommendable (31-35) 76 17.6

Mandatory (=36) 67 15.4
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TABLE 2: ASSOCIATION BETWEEN DISSATISFACTION ON SMILING AND DISSATISFACTION RE-
LATED TO OCCLUSAL PROBLEMS AND THE SEVERITY OF THE OCCLUSAL PATHOLOGIES.
Severity of the occlusal pathologies
Variables DAI index <30 DAIT index >30 OR (IC95%) p-value
Gender n % n % 1
Male 154 66.7 77 33.3 0.936
1.03(0.69-1.55)
Female 137 67.5 66 32.5
Dissatisfaction on smiling 1
Yes 98 56.3 76 43.7 0.001
0.44(0.29-0.67)
No 193 74.2 67 25.8
Difficulty on mastication 1
Yes 75 65.2 40 34.8 0.709
1.11(0.71-1.75)
No 216 67.7 103 32.3
Dissatisfaction related to
1
occlusal problems
Yes 64 50.8 62 49.2 0.027
2.35(1.15-4.80)
No 34 70.8 14 29.2

TABLE 3: ASSOCIATION BETWEEN AS OCCLUSAL ALTERATIONS AND THE SEVERITY OF THE

OCCLUSAL PATHOLOGIES.
Severity of the occlusal pathologies

Occlusal Alteration DAI index <30 DAI index >30 OR (IC95%) p-value

Tooth crowding n % n % 1

Yes 197 67.7 120 83.9 0.001
2.48(1.49-4.14)

No 94 32.3 23 16.1

Tooth spacing 1

Yes 87 29.9 64 44.8 0.003
1.89(1.25-2.87)

No 204 70.1 79 55.2

Diastema 1

Yes 39 13.4 42 29.4 0.001
2.68(1.64-4.40)

No 252 86.6 101 70.6

Mandibular overjet 1

Yes 2 0.7 1 0.7 0.547
1.01(0.09-11.31)

No 289 99.3 142 99.3

Anterior open bite 1

Yes 3 1.0 24 16.8 0.001
19.3(5.72-65.52)

No 288 99.0 119 83.2

The aesthetic component of the DAI is based on public
perception of the dental aesthetics of 200 photographs
of the occlusion. The disproportionate, stratified, ran-
dom sampling procedure used in the selection of the
200 photographs ensured that even the most extreme
cases would be represented.!” Moreover, the DAI has
been broadly used to determine orthodontic treatment

need in epidemiological studies around the world over
recent years®%® and has also been used in Brazil %8

Despite the favorable qualities of the DAI (such as
highintra-examinerreliability, usefulnessin allocating
limited resources to handicapping malocclusions, and
international applicability) the index is limited by its
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inability to include some parameters such as missing
molars, impacted teeth, posterior crossbites, and
midline discrepancies in the computations of its case
scores, thereby, limiting any comprehensive esthetic
assessment.®?® In addition, DAI measurements are
carried out using a millimetre gauge, and small errors
in accuracy can have an exaggerated effect due to the
index weightings.”

This cross-sectional survey has identified a preva-
lence 0f 58.1% of malocclusion among adolescents at the
age of 13 to 17 years in Campina Grande, Brazil. This
result was similar to previous report developed in other
Brazilian cities'?° and lower than other developed by
Marques et al.?! Because different methodologies have
been used in Latin American studies, so caution should
be exercised when comparing prevalence figures. In
addition, ethnic, physical and cultural characteristics
are likely to contribute to differences in the prevalence
of malocclusion.

Findings of this study showed a higher dental loss
on the maxillary arch than on the mandibular one,
similar to previous Brazilian study!!, but lower than
that observed among Indian® and Peruvian children.!?
The higher frequency of missing teeth in the Brazilian
adolescents could be a reflection of the limited access
to publicly funded dental care.

Crowding of the incisal segment is a condition in
which the available space between the right and left
canine teeth is insufficient to accommodate all four in-
cisors in normal alignment.® In the present study, 73%
of the adolescents presented dental crowding at least
in one dental arch, which is a similar prevalence that
reported in another study with Brazilian children??, but
higher than that observed among Japanese children?.
Some studies have suggested that incisor crowding and
median diastemas have the greatest negative impact
on perceived intelligence and beauty, and people with
crowding and median diastemas are judged to be from
a lower social class than those with ideal occlusion?.
The excessive anterior teeth display during smiling may
potentially influence the self-perceived psychosocial
impacts of malocclusion in adolescents depending on
the severity level of malocclusion and the self-reported
satisfaction with dental appearance.?

Anterior maxillary overjet is a measurement of the
horizontal relationship of the incisors with the teeth
in centric occlusion®. The prevalence of a maxillary
anterior overjet (=4 mm, 54.3 per cent) found in the
present investigation was lower than that reported
among Japanese children? but higher than that ob-
served among Brazilian!!, Colombian?$, Indian® and
Peruvian children!®. Differences in the definition of
an increased overjet between the studies might have

contributed to the variations in the reported results.?”

Regarding the grading of orthodontics treatment
needs, results of the present study were similar to
previous reports in Latin American countries!t1%20,
but different from India® and Turkey.!” Concerning the
severity of malocclusion, 67% of the sample presented
normal occlusion/mild malocclusion (DAI <30) and 33%
had severe/very severe or incapacitating malocclusion
(DAI >30).

Despite of previous study demonstrated a positive
association between DAI scores and their distribution by
gender?, in this work there was no association between
“gender” and “severity of the occlusal pathologies”, in
agreement with the findings of previous studies.!!??

Itistherefore not surprising that adolescentgirlsare
concerned with their facial attractiveness. The majority
of patients who seek orthodontic treatment do so for
aestheticreasons’, and girls are more likely to recognize
dentalirregularities and place more importance on this
thanboys.!” Children and adolescents with malocclusion
generally have both positive self-concept and positive
self-esteem and that the body image of these subjects
did not differ from that of the general population.?

During the last three decades, a notable increase
in orthodontic treatment demand has occurred as a
consequence of the high perception rate of malocclu-
sions, along with a greater attention to aesthetics?®.
There was a statistically significant difference between
the variable “dissatisfaction on smiling” and the DAI
classification, in agreement with the findings of Naga-
rajan and Pushpanjali’, Cavalcanti et al.?? and Moura
et al.?” The self-perceived level of the attractiveness or
“positive” feelings toward the dentofacial region is a
more important factor contributing to self-concept in
preadolescents and adolescents than the self-perceived
severity of the malocclusion alone.?

Information on the perception of malocclusion can
be used to influence decision making on the orthodon-
tic services to be provided, human resource training
needs, the design of treatment facilities, continuing
education for oral health personnel, public health pro-
grams, screening for treatment priority, and resource
planning. This information can also be used for patient
education and information.

Planning orthodontic treatment within a public
health system requires information on the prevalence
and distribution of malocclusions. Therefore, the results
of present study are useful for public health planning.
As the incidence of malocclusion may change or fluc-
tuate in populations with time, follow-up studies are
required.
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CONCLUSION

Based on DAI criteria, a high prevalence of mal-

occlusion was found and shows the need of occlusal
treatment for this population.
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