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ABSTRACT
The aim of this study was to assess history of orthodontic
treatment and its determinants in adolescents. This was a cross­
sectional study conducted in the city of Passo Fundo, Brazil,
on a representative sample of adolescents aged 15 to 19 
years, regularly enrolled in 20 high schools. A structured
questionnaire was applied to assess demographic, behavioral
and health variables. The association between history of
orthodontic treatment and the dependent variables was
analyzed by the chi­square test or Fisher’s exact test.
Additionally, multivariate regression with robust variance was
performed. A total 736 students were examined and
interviewed, of whom 57.6% had undergone orthodontic
treatment, while 42.4% had not. In the multivariable analysis,

the following variables were significantly associated with
history of orthodontic treatment: female (PR= 1.26; 95% CI:
1.11 – 1.43), white (PR= 1.32; 95% CI: 1.11 – 1.56), mothers
with higher level of education (PR=1.49; 95% CI: 1.28 – 1.74),
tooth loss (PR=1.21; 95% CI: 1.06 – 1.39), and concern about
oral health (PR=0.69; 95% CI: 0.61 – 0.78). Attending a
private school was not significantly associated with history of
orthodontic treatment (p>0.05). This study found a high rate
for history of orthodontic treatment among adolescents,
associated with gender, ethnicity, adolescent’s mother with
higher education, and tooth loss. Concern about oral health
was a protective factor for orthodontic treatment.
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RESUMO
Esse estudo objetivou verificar o histórico de tratamento
ortodôntico e seus fatores associados. Esse estudo transversal foi
conduzido na cidade de Passo Fundo, Brasil, com uma amostra
representativa dos adolescentes regularmente matricu lados no
ensino médio, com idades entre 15 e 19 anos, de 20 escolas. Um
questionário estrutura foi aplicado para acessar variáveis
demográficas, comportamentais e de saúde. As associações entre
histórico de tratamento ortodôntico e as variáveis independentes
foram analisadas pelos testes de qui­quadrado ou exato de
Fisher. Além disso, regressão multivariada com variância robusta
foi realizada. 736 estudantes foram examinados e entrevistados.
Tratamento ortodôntico foi reali zado por 57,6% dos
adolescentes, enquanto que 42,4% dos participantes não o
mencionaram. Na análise multivariada, as seguintes variáveis

estiveram significativamente associadas com histórico de
tratamento ortodôntico: sexo feminino (PR= 1,26; 95%CI: 1,11
– 1,43), branco (PR= 1,32; 95%CI: 1,11 – 1,56), mães com alto
nível educacional (PR=1,49; 95%CI: 1,28 – 1,74), perda
dentária (PR=1,21; 95%CI: 1,06 – 1,39) e preocupação com a
saúde bucal (PR=0,69; 95%CI: 0,61 – 0,78). Ir a uma escola
privada não esteve significativamente associado com histórico
de tratamento ortodôntico (p>0,05). Esse estudo demonstrou que
altos níveis de histórico de tratamento ortodôntico são
encontrados em adolescentes e isso está associado com sexo,
etnia, alta escolaridade da mãe do adolescente e perda dentária.
Preocupação com a saúde bucal mostrou­se como um fator
protetor para o tratamento ortodôntico.

Autores: Adolescência­Estética, Dentária­ Ortodontia.

INTRODUCTION
Malocclusion is the third largest oral health problem
in terms of public health1, and may influence
appearance, with impact on self­esteem and quality
of life2,3. Epidemiological studies on occlusion
patterns in a given population are important because
they reveal the prevalence of malocclusions and

their impairment severity, indicating the normative
need for orthodontic treatment4. Such data are used
for planning treatment priorities in public health,
based on the principle of equity in oral healthcare5.
The Index of Orthodontic Treatment Need (IOTN)
developed by Brook and Shaw6, is one of the
instruments that assess treatment need. It classifies
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the need for orthodontic treatment considering the
importance and severity of occlusal aspects 
for health and dental function7. According to the
latest national survey in Brazil8, prevalence of
malocclusions among 15­ to 19­year­olds was
35.6%, of which 20.3% were classified as definite
malocclusion, 6.2% as severe malocclusion, and
9.1% as very severe malocclusion. Following
these criteria based on the DAI, 64.4% of
Brazilian adolescents would have little or no
treatment need, 20.3% would have elective
treatment need, 6.2% would have highly desirable
treatment need, and 9.1% would have mandatory
treatment need9. It is estimated that about one
third of the population presents an obvious need
for orthodontic treatment10.
The national survey in Brazil did not report
exposure to orthodontic treatment, either current or
in the past. Generally, the country’s public system
does not provide such treatment, and these patients
usually seek private clinicians. Moreover, their
treatment needs are evaluated on an individual
basis.
Prevalence of malocclusion varies widely depending
on the method of evaluation. A study in India found
that the prevalence of children with malocclusion
who do not require immediate orthodontic treatment
was 63% higher than those who do not need
treatment11. Another study, conducted at the
University of Leuven in Belgium, evaluated the
orthodontic treatment needs of 11­ to 16­year­
olds12, finding orthodontic treatment need for the
esthetic component in 38.3% of the subjects. When
the dental component was evaluated separately, the
treatment need increased to 80.3%. 
However, few studies have addressed the history
of orthodontic treatment, either completed or in
progress. There seems to be a difference between
the prevalence of malocclusion and the normative
need for treatment. The aim of this study was
therefore to assess history of orthodontic treatment
among high school adolescent students from
public and private schools in a city in southern
Brazil. The null hypothesis is that there is no
statistically significant difference in the history
of orthodontic treatment in adolescents regarding
gender, ethnicity, mother’s level of education,
type of school, self­reported health problems,
tooth loss, and concern about oral health in
general.

MATERIAL AND METHODS
Study design and location
This cross­sectional study examined 15­ to 19­
year­olds enrolled in public and private high
schools of the city of Passo Fundo, which is
located in the north of the state of Rio Grande 
do Sul, Brazil, 300 km from the state capital, 
Porto Alegre. The population is about 190,000,
according to the Brazilian Institute of Geography
and Statistics13. More than 95% of the population
lives in the urban area, with a poverty incidence
of 27.91% and a Gini Index of 0.41. In 2012, the
city recorded 7,558 students enrolled in regular
high school in 23 schools, comprising 16 public
schools and 7 private schools, all in the urban area.
Of this total, 6,256 (82.78%) students attended
public schools, and 1,302 (17.22%) attended
private schools14.

Ethical considerations
The Institutional Review Board of the University
of Passo Fundo approved the present study
following the authorization from the 7th Regional
Office of Education to carry out the study at
public schools, and after formal approval by the
principals of the private schools. All selected
students provided an Informed Consent Form
signed by their parents or legal guardians, and
everyone present on the day of the survey was
examined. 

Sample
The study coordinator visited all 23 high schools
and invited them to participate. The sample
consisted of thirty percent of the students from
each accepting school, who were randomly
chosen by draw from the lists of all students aged
15 to 19 years, regardless of their school schedule.
Randomization was performed in two blocks,
according to the distribution of male and female
students.
The research team visited all classrooms that
included selected students to present the aims of the
study. After the explanation, the selected students
received the Informed Consent Form to be signed
by their parents or guardians. In case of absence, a
second contact was made. The study included 736
students, who are representative of the adolescents
regularly enrolled in the Passo Fundo high school
system.
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Clinical examination and questionnaire
completion 
A structured questionnaire, including demographic
data, socioeconomic condition, general health behav­
ior, health record, and oral health self­perception,
was applied with the use of a set of questions from
the PCATool­SB Brazil adult version, validated 
in Brazil15. Aspects regarding oral esthetics and 
concern about oral health were obtained through 
the application of a questionnaire validated for
Brazilians16. The questionnaire explores the percep­
tion of the appearance of teeth and oral health
concerns, which consider the last two months or the
adolescent’s current self­perception. We used four
questions of the abovementioned questionnaire to
assess the adolescents’ concern regarding oral health,
the appearance of their teeth, and tooth alignment
and color16.
All participants were asked the following question:
“Have you ever been under any type of orthodontic
treatment?” The answer to this question was 
used to classify the sample into “no orthodontic
treatment”, “history of orthodontic treatment”, and
“current orthodontic treatment”. The research team
asked the adolescents all the questions and
completed the questionnaire.
Interviews followed by clinical examinations were
conducted at the schools from April to July 2012.
Clinical examinations were performed with the help
of a wooden spatula, to verify ongoing orthodontic
treatment and count all teeth except third molars. 
The examinations and interviews were conducted by
teams of five dental students who had been trained
and validated by the study coordinator to ensure
standard procedures. The training consisted of
theoretical classes including a review of the literature
on the subject, as well as reading and receiving an
explanation of each question from the questionnaire.
In order to assess reproducibility, after one week, the
study coordinator re­examined and re­interviewed
ten percent of the participating students randomly
chosen by draw. The agreement rate between tests
for tooth count was 98%. Teeth that could somehow
be restored were counted, and teeth or roots indicated
for extraction were not counted. 

Statistical analysis
History of orthodontic treatment was considered the
main outcome of this study. Adolescents under
orthodontic treatment at the time of the examination

and those who reported previous treatment were
categorized as having a history of orthodontic
treatment. All the independent variables analyzed
are shown in Figure 1. 
The independent variables were categorized as
follows. Ethnicity was classified as white or non­
white, with non­white including subjects who
referred to themselves as being black, yellow,
brown or indigenous. Socioeconomic condition was
assessed by information on income and education.
Mother’s level of education was classified into three
groups: complete or incomplete higher education,
complete or incomplete high school, and up to
elementary school. Type of school (public or
private) was used as an income proxy, as students
from public schools were considered to come from
lower income families.
General health problem was dichotomized as either
yes or no. Tooth loss was dichotomized as “yes”
with at least one tooth loss, and as “no” for those
who had 28 teeth. Concern about oral health was
dichotomized as “yes” for those who were
concerned about the health of their teeth, and “no”
for those who were not concerned. Dental esthetics
was assessed through three questions: whether the
subjects were bothered by the appearance of their
teeth, and whether they were concerned about tooth
alignment and tooth color. These answers were
dichotomized as yes or no.
Associations between the dependent variable and
independent variables were assessed by either 
the chi­square test or Fisher’s exact test. Uni­ 
and multivariate analyses were performed using
Poisson regression to assess the association
between dependent and independent variables. The
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Fig. 1: Explanatory variables for history of orthodontic treatment.
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covariates were chosen based on either association
in univariate analysis (p<.25) or from conceptual
basis. The significance level applied was 5%. Data
analysis was performed using the statistical package
SPSS 18 (SPSS Inc., Chicago, United States).

RESULTS
Of the 23 schools invited, 20 accepted to take part
in the study, including all 16 public and 4 private
schools. Of the 6,122 students eligible for the study
at the 20 schools selected, 1,836 students were

chosen by draw and invited to participate. Seven
hundred and thirty­six adolescents (736) accepted
the invitation, all of whom were interviewed and
received oral examination, generating a 40.08% rate
of participation. The main reasons for exclusion are
shown in Figure 2, and all adolescent were included
in the final statistical analyses. Of these, 323
(43.9%) were males, and 413 (56.1%) were
females. Of the total 736 participants, 620 (84.2%)
were from public schools and 116 (15.8%) from
private schools. These rates were similar to overall
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Fig. 2:Flowchart of the participants through the study.
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city rates. History of orthodontic treatment was
57.6%. Of the total study population, 32.7% were
under orthodontic treatment, 24.9% had completed
orthodontic treatment, and only 42.4% had no
experience of orthodontic treatment.
Sociodemographic aspects were associated with
history of orthodontic treatment. Subjects who were
female, white, enrolled at private schools, and with
mothers with higher level of education were
associated with higher history of orthodontic
treatment (Table 1). Aspects related to oral health
presented inverse association. Adolescents who
reported no concern about oral health had 70.02%
rate of history of orthodontic treatment, while
46.53% were concerned about oral health
(p=0.0001). Tooth loss was not associated with
history of orthodontic treatment in this analysis
(p=0.13). Aspects related to appearance and

esthetics were also associated with history of
orthodontic treatment. Those who reported concern
about appearance had 62.00% rate of history of
treatment, compared to 51.46% for those not
concerned about appearance (p=0.003). Concerns
about alignment and color of the teeth were
inversely and significantly associated with history
of orthodontic treatment (p=0.0001 for both
associations).
Table 2 shows the univariate analysis of this study.
Female gender, white ethnicity, mother’s level of
education, attending to private schools, concern
about oral health, appearance of the teeth bothering
the adolescent, and concern about teeth alignment
and color were significantly associated with history
of orthodontic treatment
All those variables and tooth loss were included in
the multivariable analyses. Only female gender

Orthodontic treatment in adolescents 7
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Table 1: Frequency distribution of exposures regarding history of orthodontic treatment among adolescents 
aged 15 to 19 years, Passo Fundo, Brazil.

History of orthodontic treatment?

Yes No P-value*

n (%) n (%)

Age 15 123 (52.11%) 113 (47.89%) 0.07
16 161 (64.14%) 90 (35.86%)
17 99 (56.57%) 76 (43.43%)
18 34 (58.62%) 24 (41.38%)
19 7 (43.75%) 9 (56.25%)

Gender Male 164 (50.78%) 159 (49.22%) 0.0001
Female 260 (62.95%) 153 (37.05%)

Ethnicity/skin colour White 330 (64.57%) 181 (35.43%) 0.0001
Non-white 94 (41.78%) 131 (58.22%)

Mother's level of education Complete or incomplete higher education 123 (75.00%) 41 (25.00%) 0.0001
Complete or incomplete high school 162 (61.13%) 103 (38.87%)
Up to elementary school 139 (45.27%) 168 (54.73%)

Type of school Public 333 (53.70%) 287 (46.30%) 0.0001
Private 91 (78.44%) 25 (21.56%)

General health problem Yes 53 (58.24%) 38 (41.76%) 0.50
No 366 (57.63%) 269 (42.37%)

Tooth loss Yes 96 (61.94%) 59 (38.06%) 0.13
No 328 (56.45%) 253 (43.55%)

Concern about oral health Yes 181 (46.53%) 208 (53.47%) 0.0001
No 243 (70.02%) 104 (29.98%)

Bothered by appearance Yes 266 (62.00%) 163 (38.00%) 0.003
No 158 (51.46%) 149 (48.54%)

Concern about tooth alignment Yes 156 (48.29%) 167 (51.71%) 0.0001
No 268 (64.90%) 145 (35.10%)

Concern about tooth color Yes 211 (51.84%) 196 (48.16%) 0.0001
No 213 (64.74%) 116 (35.26%)

*Chi-square test or Fisher's exact test
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(PR=1.26; 95% CI: 1.11 – 1.43), white ethnicity
(PR=1.32; 95% CI: 1.11 – 1.56), higher mother’s
level of education (PR=1.49; 95% CI: 1.08 – 1.46),
tooth loss (PR=1.21; 95% CI: 1.06 – 1.39) were
significantly associated with history of orthodontic
treatment in this analysis (Table 3). On the other hand,
concern with oral health presented as a protective
factor to history of orthodontic treatment (PR=0.69;
95% CI: 0.61 – 0.78).

DISCUSSION
The aim of this study was to assess the history of
orthodontic treatment among adolescents and to
establish factors associated with such history,
including sociodemographic factors, oral and
general health factors, and oral esthetic factors.
The results showed that 57.6% of adolescents had
at some time undergone orthodontic treatment,
including both those who had already received

treatment and those currently under treatment.
These results show a high orthodontic treatment
rate among Brazilian adolescents compared to
studies that assess the true need for treatment.
According to the latest national survey9, the need
for treatment obtained through the DAI was about
35%, of which 15% represented highly desirable
and mandatory treatment. It is important to
highlight that the DAI presents many disadvan ­
tages, such as its subjective nature, high variability
in its classification, and the lack of assessment 
of all occlusal traits17. The higher history of
orthodontic treatment in this sample is a matter of
concern and should be contrasted with the true need
of treatment. 
The results of the present study show that
adolescents who claimed to be white were more
likely to receive this type of treatment. White
adolescents in Brazil have a higher level of

8 Gustavo H.S. Merlo, et al.
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Table 2: Univariate analysis model associating history of orthodontic treatment among adolescents 15 to 
19 years old, Passo Fundo, 2012.

Prevalence Ratio (95%CI) P-value

Gender Female 1.24 (1.09 – 1.41) 0.001

Age 1.01 (0.953 – 1.08) 0.683

Ethnicity White 1.55 (1.31 – 1.83) <0.001

Mother’s level of education Complete or incomplete higher education 1.66 (1.42 – 1.93) <0.001
Complete or incomplete high school 1.35 (1.16 – 1.58) <0.001

Type of school Private 1.46 (1.30 – 1.65) <0.001

General health problems Yes 1.01 (0.84 – 1.22) 0.913

Tooth loss Yes 1.10 (0.95 – 1.27) 0.203

Concern about oral health Yes 0.66 (0.59 – 0.75) <0.001

Bothered by appearance Yes 1.21 (1.06 – 1.37) 0.005

Concern about tooth alignment Yes 0.74 (0.65 – 0.85) <0.001

Concern about tooth color Yes 0.80 (0.71 – 0.91) <0.001

Table 3: Multivariate analysis model associating history of orthodontic treatment among adolescents 15 
to 19 years old, Passo Fundo, 2012.

Prevalence Ratio (95%CI) P-value

Gender Female 1.26 (1.11 – 1.43) <0.001

Ethnicity White 1.32 (1.11 – 1.56) 0.001

Mother’s level of education Complete or incomplete higher education 1.49 (1.28 – 1.74) <0.001
Complete or incomplete high school 1.26 (1.08 – 1.46) 0.003

Tooth loss Yes 1.21 (1.06 – 1.39) 0.006

Concern about oral health Yes 0.69 (0.61 – 0.78) <0.001
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education and income than adolescents who claim
to be non­white 13. Thus, they have more access to
dental care, more knowledge, and more attitude
regarding oral hygiene care and esthetic needs.
Female adolescents were also associated with
greater orthodontic experience, which may be
explained by the fact that they seek more dental
services, and are more concerned with oral health
and aspects related to esthetics18.
Adolescents with mothers with higher level of
education were associated with higher orthodontic
treatment experience. The association between
mother’s level of education and better oral health
conditions of their children has been previously
demonstrated in the literature19. This may include a
higher concern from mothers about matters related
to their children’s appearance. 
The multivariable analysis showed that tooth 
loss was significantly associated with history 
of orthodontic treatment, with tooth loss being 
21% higher in adolescents who had undergone
orthodontic treatment than in those who had not.
Another study showed that 23.5% of tooth loss in
children and adolescents was due to orthodontic
reasons20. Although extractions may be needed
during orthodontic treatment to gain space easily21,
it should be considered that they may not provide
significant esthetic improvement.
Adolescents who reported concern about their oral
health presented 31% less history of orthodontic
treatment. The literature shows that the primary
motivation for orthodontic treatment is improving
dental appearance, and improvement in oral function
is not necessarily involved in this process22.
However, esthetic factors were not significant in 
the multivariate analysis. Furthermore, it may be
hypothesized that adolescents who have already
undergone orthodontic treatment and probably have
regular access to oral health services could respond
that they are not concerned about their general
health. In contrast, adolescents who do not have
access to these services may for that very reason
express concern.
The literature reports that adults who express concern
about their oral health tend to have more symptomatic
visits to the dentist23. It may be speculated that 
the situation is similar in adolescents. Moreover,
adolescents from private schools also presented more
history of orthodontic treatment only in the univariate
analysis. Another study found that the type of school

is associated with oral health differences among
adolescents24. Not only do these differences concern
proper oral health behavior, but also show that
students from private schools have greater access to
sophisticated and expensive treatments.
Among adolescents who reported concern about
appearance, 62% had orthodontic treatment history,
while among those who were not concerned about
appearance, only 51.46% had orthodontic treatment
history (p=0.003). However, in the multivariable
analysis, none of the factors related to oral esthetics
differed significantly regarding history of orthodontic
treatment. Another study showed that dissatisfaction
with appearance is directly related to the desire 
for treatment, leading people to seek orthodontic
treatment25. It should be noted that overtreatment is
undesirable not only because of the expense involved,
but also due to its potential association with adverse
effects. Moreover, awareness needs to be raised
regarding the fact that orthodontic therapy is not
indicated strictly for esthetic problems.
Sample size was not calculated in this study.
Analytical epidemiological studies need a minimum
amount of 40­50 individuals for each variable tested.
We estimated that inviting 30% of the adolescents at
the schools would suffice for the different analyses
to be performed. A census would not be possible,
and other studies in this field have used smaller
sample size than this study26,27. The literature also
reports studies with similar sample sizes28,29.
Among strengths of this study, we can highlight the
number of participants, the reliability and use of
validated methods, and the use of a random sample
from all schools, achieving similar proportions to
the actual distribution of enrolled students. The
main limitation was the response rate, which was
probably limited by the change of school and the
need to provide informed consent from parents. 
Studies providing associations are important in
order to frame questions for further research. The
evidence found in the current study contributes to
understanding which factors predict whether or not
adolescents have experience of orthodontic therapy.
The findings of this study showed a high rate of
history of orthodontic treatment among Brazilian
adolescents. It was associated with sociodemo graphic
factors, tooth loss and absence of concern about oral
health. The history of orthodontic treatment in this
sample does not match the data for malocclusion in
Brazil, so overtreatment may be suspected. 
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