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Impact of malocclusion on oral
health-related quality of life
among schoolchildren

Abstract: The aim of the present study was to evaluate the prevalence and
impact of malocclusion on oral health-related quality of life (OHRQoL)
among schoolchildren aged 8 to 10 years and their parents in Diamantina,
a town in the southeast of Brazil. A cross-sectional study was conducted
with a sample of 390 randomly selected children who were subjected
to a clinical oral examination. The Dental Aesthetic Index was used to
diagnose malocclusion and the need for orthodontic treatment. The Child
Perceptions Questionnaire (CPQ (8-10)) was used to evaluate the impact of
malocclusion on OHRQoL. The children’s parents answered the Brazilian
Economic Criterion Questionnaire for the socioeconomic classification.
Data analysis involved the nonparametric Kruskal-Wallis test and
Spearman’s correlation coefficients. The variables were grouped into a
hierarchy of categories ranging from distal to proximal determinants.
Poisson regression analysis with robust variance was performed at
each level to correlate the total CPQ (8-10) score with the independent
variables. The prevalence of malocclusion was 78.7%. Crossbite remained
significantly associated with a negative impact on OHRQoL (PR = 1.28;
95%CI:1.17-1.39; p < 0.001). The prevalence of malocclusion was high in the
sample investigated and exerted a negative impact on OHRQoL.

Keywords: Quality of Life; Malocclusion; Students; Adolescent.

Introduction

Oral health-related quality of life (OHRQoL) is a multidimensional
concept that deals with the impact of poor oral health or disease on the
performance of activities of daily living, well-being and quality of life.!
The interest in evaluating OHRQoL has grown in recent years and has
increasingly been the subject of many studies.?

Malocclusion is a craniofacial growth and development disorder that can
lead to functional problems, with a consequent impact on dental esthetics and
on psychosocial aspects of children’s and adolescents’ lives.®* Epidemiological
studies indicate that the prevalence and severity of malocclusion are greater
in the permanent dentition, with rates ranging from 10.0% to 90.0%.** Thus,
most studies addressing the impact of malocclusion on quality of life have
evaluated adolescents.®” However, malocclusion can also occur during the
mixed dentition phase and affecta child’s self-image.® Children begin to show
their feelings about their dental appearance early on. At the age of 8 years,
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children have similar criteria to adults with regard to
self-perceived body image. Orthodontic interventionin
the mixed dentition allows the prevention or arrest of
incipient malocclusions, contributing to the harmonious
growth of the basal bones and normal development of
the occlusion, reducing the chances of serious disorders
in the permanent dentition. In addition, it is important to
understand that even at early ages, the negative impact
of malocclusion may contribute towards the search for
improvements in children’s and adolescents’ emotional
and social aspects.>”® Dissatisfaction with the alignment
and appearance of one’s teeth and missing teeth are factors
that exert an influence on the self-perceived need for
orthodontic treatment among Brazilian schoolchildren”’

Clinical variables and the evaluation of OHRQoL
provide information on the different aspects of
malocclusion and the indication of treatment should be
multidisciplinary, with the involvement of preventive
efforts and early treatment to avoid greater harm."
Such information is also useful for the planning of
oral health services by health authorities."

The evaluation of the need for orthodontic treatment
should also consider the child’s age. However, there is
alack of studies addressing the impact of malocclusion
on the mixed dentition phase. Thus, the aim of the
present study was to determine the prevalence of
malocclusion and its impact on OHRQoL among
schoolchildren aged 8 to 10 years in Diamantina, a
town in the southeast of Brazil.

Methodology

Subjects, setting, period of recruitment,
and eligibility criteria

The study population was composed of children
enrolled in publicand private schools and of their parents/
caregivers in Diamantina, a town located in the north of
the state of Minas Gerais, in 2013. For their inclusion in
the study, children and their parents/caregivers needed
to be literate and fluent in Portuguese. The exclusion
criteria were cognitive disorders, craniofacial anomalies,
and previous orthodontic treatment.

Sample size calculation

Diamantina has 10 public and three private
schools that offer elementary education. All schools
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were invited to participate in the study. In 2013, 1,492
schoolchildren were aged 8 to 10 years and enrolled
in those schools, according to the lists provided by
the Regional Education Superintendence and the
Local Department of Education.

The sample size was calculated using the proportion
estimate, a prevalence rate of 50.0%, a 5.0% maximum
acceptable error, and a 95.0% confidence interval in
the estimate of the prevalence. The initial sample was
determined to include 384 schoolchildren, to which
20.0% was added to compensate for possible dropouts.
The final sample should have 461 schoolchildren. The
randomization procedure involved simple random
sampling using the lottery method for the selection
of students in the classroom.

Calibration exercise and pilot study

The children were examined for malocclusion
and dental caries by one examiner (G.P.S)) who had
been previously subjected to training and calibration
exercises based on the Dental Aesthetic Index (DAI)
criteria for the determination of the presence and
severity of malocclusion and dental caries using the
decayed, missing, and filled teeth (DMFT and dmft)
indices recommended by the World Health Organization
(WHO). Training involved the examination of color
slides to practice the diagnostic criteria. The results of
the examinations were compared to the judgments of a
dentist with wide experience in the diagnosis of caries
and malocclusions. Interrater (between the examiner and
an experienced dentist) and intrarater agreement was
determined using kappa (K) coefficients, with K = 0.90
and 0.98 for the DA, respectively, and K= 092 and K =
0.98 for dental caries, respectively. Intrarater agreement
was determined based on two intraoral examinations
of 20 children with a 1-week interval between sessions.

A pilot study was conducted with 25 eight-to-ten-
year-old children enrolled in a public school to test the
methods and understanding of the questionnaires.
The children in the pilot study were not included in
the main sample. The results demonstrated that there
was no need to change the proposed methodology.

Clinical oral examination
The clinical examinations were performed in
compliance with national biosafety recommendations.



Guimardes SPA, Jorge KO, Fontes MJF, Ramos-Jorge ML, Araiijo CTP, Ferreira EF et al.

All children were examined at school seated under
good natural light with the aid of disposable tongue
depressors and a mouth mirror. The Dental Aesthetic
Index (DAI) criteria were used for the diagnosis of
malocclusion in mixed dentition. This index contains 10
components arranged into three groups (dentition, space,
and occlusion), which are recorded as either present or
absent or are measured using a millimeter WHO probe.
Thus, except for dentition status, some components of
the DAl are characterized by codes, whereas others are
measured in millimeters. A simple instrument made
with stainless steel orthodontic wire proposed by
Santos et al.”? attached to a silicone or rubber endodontic
plugger was used to measure DAI components. The
plugger attached to the orthodontic wire allowed the
juxtaposition of the wire and the reading point of the
component. Linear DAI components were measured
this way."”” The measurements were performed with
sterilized millimeter rulers. The linear measurements
and DAI components were recorded on a chart and
subsequently multiplied by their respective weights.
The results were calculated using the DAI equation to
obtain the total DAl score. The DAI provides four possible
outcomes: normal occlusion or minor malocclusion, the
treatment of which is unnecessary (DAI < 25); definite
malocclusion, the treatment of which is elective (DAI =
26 to 30); severe malocclusion, the treatment of which
is highly desirable (DAI = 31 to 35); and very severe/
handicapping malocclusion, the treatment of which is
fundamental (DAI 2 36). For statistical purposes, the
DAI score was dichotomized in the present study as
absent (DAI < 25) or present (DAI > 26) malocclusion.
The criteria for the diagnosis of dental caries were
based on WHO recommendations, using the decayed,
missing, and filled teeth indices (DMFT and dmft).* The
children were allocated to two groups: those without
untreated dental caries (D/d component = 0) and those
with one or more untreated caries (D component > 1).

Nonclinical oral examination

The impact on OHRQoL was evaluated through
an interview using the Brazilian version of the Child
Perceptions Questionnaire (CPQy ), which was
validated by Martins et al* This questionnaire contains
25 items distributed into four subscales: oral symptoms
(five items), functional limitation (five items), emotional

well-being (five items), and social well-being (10 items).
The items address the frequency of events in the 4
weeks prior to the interview. There are five response
options: never = (; once or twice = 1; sometimes = 2;
often = 3; and every day or almost every day = 4. The
total score is calculated by summing the item scores
and ranges from 0 to 100, with higher scores denoting
a greater impact on quality of life. There are also two
questions for patient identification (sex and age) and
two global indicators for the evaluation of overall
oral health by the children and the extent to which an
orofacial condition affects general well-being.
Children’s parents answered the Brazil Criterion
Questionnaire designed by the Brazilian Association
of Research Companies,”” which was sent through
the children participating in the study. The responses
were subsequently confirmed by the researcher
through telephone contacts. This questionnaire has
questions about socioeconomic status and constitutes
astandardized scoring system as an efficient estimator
of purchasing power, with the establishment of cutoff
points for segmentation into eight different socioeconomic
classes (A1, A2, B1, B2, C1, C2, D, and E). The questions
assess whether respondents have color TV set, DVD
players, radio, bathrooms, automobiles, housekeeping
service, washing machine, refrigerator, and freezer in the
household, and also assess the level of schooling of the
household head.” For statistical purposes, socioeconomic
status was dichotomized as more economically
privileged (classes Al, A2, B1, and B2) or economically
underprivileged (classes C1, C2, D, and E).

Variables

Impact on OHRQoL represented by the total CPQj.
10 Score was the dependent variable. Malocclusion, the
need for orthodontic treatment, socioeconomic status,
and type of school were the independent variables.
Dental caries was included in the analysis as a possible
confounding variable for the impact on OHRQoL.

Statistical analysis

Data analysis was performed with the Statistical
Package for Social Sciences (SPSS for Windows, version
20.0, SPSS Inc., Chicago, lllinois, USA). Descriptive
statistics were performed for the total CPQg, and
subscale scores as well as the total DAI score, type
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of malocclusion, and demographic/socioeconomic
characteristics. The Kolmogorov-Smirnov test was
used to check the normality of the data distribution.
The nonparametric Kruskal-Wallis test was used and
Spearman’s correlation coefficients were calculated. The
variables were grouped into a hierarchy of categories
ranging from distal to proximal determinants. The
categories were socioeconomic factors, sociodemographic
factors, and clinical oral status (in that order). Poisson
regression analysis with robust variance was performed
to correlate the total CPQ , with the independent
variables. Variables were incorporated into the model
based on their statistical significance (p < 0.20).
Explanatory variables with a p value < 0.05 after the
adjustment at the same and previous determinant levels
were kept in the final model.

Ethical considerations

This study was approved by the Human Research
Ethics Committee of the Federal University of Minas
Gerais (process no. 329.019) and was conducted
in compliance with the recommendations of the
Declaration of Helsinki. Authorization was obtained
from the selected schools to undertake the study. The
participants and their parents/guardians signed an
informed consent form.

Results

A total of 461 children aged 8 to t10 years were
randomly selected from a population of 1,462
schoolchildren in this age range in Diamantina. Twenty
were excluded for wearing an orthodontic/orthopedic
appliance and 51 were excluded for not having a signed
the informed consent form,. Thus, 390 children and their
parents/caregivers participated in the study.

The proportions of ages 8,9, and 10 years were 35.9%
(n=140),33.8% (n =132), and 30.3% (n ="118), respectively,
and 50.8% were boys (n =198). A total of 68.5% (n = 267)
were enrolled in state-run public schools. With regard
to socioeconomic status, 33.1% (n =129) of the families
were classified as economically underprivileged.
A total of 29.5% (n = 115) of the household heads had
completed the fourth grade of elementary school and
28.7% (n=112) had a complete high school education.
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A total of 38.2% (n=149) of the children were caries-free
and the prevalence of malocclusion was 78.7%.

Table 1 displays the distribution of the participants
according to the DAI components, the need for
orthodontic treatment, and dentition status.

Table 1. Distribution of sample according to type of
malocclusion, treatment need, and dentition status (n = 390);
Diamantina, Brazil, 2013.

Variables N %
Malocclusion

Absent 83 21.3

Present 307 78.7
Anterior crowding

None 151 38.7

One or two segments 239 61.3
Maxillary anterior crowding

< 2mm 313 80.3

> 2 mm 77 19.7
Mandibular anterior crowding

< 2mm 349 89.5

=2 mm 41 10.5
Overjet

< 4 mm 329 84.4

>4 mm 61 15.6
Spacing in anterior segment

None 215 55.1

One or two segments 175 44.9
Incisor diastema

<2mm 376 96.4

> 2 mm 14 3.6
Missing teeth (maxillary arch)

None 375 96.2

One or two segments 15 3.8

Missing teeth (mandibular arch)
None 369 94.6
One or two segments 21 54

Anterior open bite

< 2mm 378 96.9

=2 mm 12 3.1
Anterior crossbite

Absent 389 99.7

Present 1 0.3
Orthodontic treatment need

None 88 22.6

Elective 111 28.5

Highly desirable 98 25.1

Fundamental 93 23.8
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No significant association was found between
malocclusion and the impact on quality of life when
the median values of the DAI and each subscale of
the CPQg. (Table 2) were accounted for.

Significant associations were found between
the oral symptoms subscale and both the presence
of anterior diastema and total DAI score as well as
between mandibular anterior misalignment and

both the total CPQ, and functional limitation
subscale (Table 3). Regarding sociodemographic
variables, both type of school and socioeconomic
status were significantly associated with OHRQoL.
The occurrence of mandibular anterior crowding,
anterior crossbite, and dental caries significantly
increased the negative impact on OHRQoL
(Table 4).

Table 2. Median values for DAl and CPQyg., total and subscale (n = 390) scores; Diamantina, Brazil, 2013.
Dental Aesthetic Index

Grade 1 Grade 2 Grade 3 Grade 4
Variable p-value*

(< 25) (26-30) (31-35) (> 36)

88 (22.6%) 111 (28.5%) 98 (25.1%) 93 (23.8%)

Oral symptoms 5(0.19) 5(0.18) 6 (0.20) 6(0.19) 0.189
Functional limitation 2 (0.19) 3(0.16) 4 (0.20) 4 (0.20) 0.424
Emotional well-being 2 (0.20) 2 (0.21) 4 (0.20) 4 (0.20) 0.160
Social well-being 2 (0.36) 2 (0.28) 3 (0.40) 3(0.28) 0.346
Total CPQ (g4, 12.5(0.92) 12 (0.78) 19 (0.100) 17 (0.67) 0.212

Data expressed as standard deviation in parentheses; *p-value determined by the Kruskal-Wallis test.

Table 3. Impact on oral health-related quality of life (CPQ (8-10)) according to DAl variables (n = 390); Diamantina, Brazil, 2013.

Independent variables Total
CPQy.1¢) score
Incisor diastema (mm) r -0.082
p 0.105
Maxillary anterior misalignment (mm) r 0.006
p 0.911
Mandibular anterior misalignment (mm)  r 0.100*
b 0.047
Maxillary anterior overjet (mm) r 0.011
p 0.833
Anterior crossbite (mm) r 0.065
p 0.198
Anterior vertical open bite (mm) r 0.037
P 0.469
Total DAI r 0.090
P 0.075

r = Spearman’s correlation coefficient ; p = significant if < 0.05.

Oral symptoms

Dependent variable (CPQ 4.1,

Social well-being
score

Emotional
well-being score

Functional

score limitation score

-0.105 -0.081 -0.048 -0.082
0.038 0.111 0.343 0.106
0.018 0.001 -0.001 0.020
0.719 0.988 0.985 0.688
0.079 0.127* 0.069 0.064
0.120 0.012 0.173 0.210
0.047 -0.013 0.000 0.050
0.353 0.800 0.994 0.323
0.065 0.067 0.062 0.062
0.200 0.185 0.223 0.219
0.034 0.014 0.058 0.048
0.505 0.776 0.249 0.342
0.107* 0.073 0.078 0.058
0.034 0.148 0.124 0.252
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Table 4. Impact on OHRQoL (CPQ 4.,0) independent variables (n = 390); Diamantina, Brazil, 2013.

Independent variables
Type of school
Private
Municipal public
State public
Socioeconomic status
Economically underprivileged (C1/C2/D/E)
Economically more privileged (A1/A2/B1/B2)
Sex
Male
Female
Incisor diastema
> 2 mm
<2mm
Mandibular anterior crowding
Present
Absent
Anterior crossbite
Present
Absent
Total DAI
With treatment need
Without treatment need
Oral health
Presence of caries
Absence of caries

*Controlled for sex.

Anterior crossbite remained significantly associated
with a negative impact on OHRQoL in the final
hierarchical Poisson regression (Table 5).

Discussion

In the present study, malocclusion in the anterior
segment was significantly associated with a negative
impact on OHRQoL, which is in agreement with
the data reported in previous studies.®*'* However,
despite the fact that a child’s self-perception of his/her
appearance begins early on, Mtaya et al. state that
those children are less concerned with malocclusion
than dentists are. This hypothesis may explain the
results found in a cross-sectional study with 1,601
students aged 12 to 14 years conducted in Tanzania,

6 Braz. Oral Res. 2018;32:€95

Prevalence ratio (95%Cl) p-value*
0.51 (0.35-0.75) < 0.001
1.16 (0.96-1.41) 0.134

1
< 0.001
1.44 (1.20-1.73)
1
0.241
0.90 (0.75-1.07)
1
0.97 (0.59-1.61) 0.912
1
1.36 (1.04-1.77) 0.025
1
2.14 (1.05-2.34)
1 < 0.001
1.00 (0.99-1.01) 0.747
1
1.77 (1.47-2.14) < 0.001

1

in which the majority of adolescents with normative
orthodontic treatment needs reported no psychosocial
impact related to their oral problems. Thus, the use
of specific questionnaires for younger age groups is
necessary; as such groups are homogeneous in terms
of cognitive functions and skills.

The use of the CPQg ;) allowed determining that
schoolchildren aged 8 to 10 years are sensitive to the
negative influence of malocclusion on dentofacial
appearance (or the esthetic effect of malocclusion).
Thus, schoolchildren with malocclusion, especially
in the anterior region, may require orthodontic
treatment to improve oral health, function, and
esthetics, resulting in quality of life improvement.
This is supported by the results of previous studies
conducted with schoolchildren of similar age.®"”



Table 5. Hierarchical Poisson regression analysis of the impact
on oral health related quality of life (CPQq ) and independent
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variables (n=390); Diamantina, Brazil, 2013

Prevalence ratio

Independent variables (95%Cl) p-value*

Type of school
Private 0.62 (0.42-0.92) 0.018
Municipal public 1.08 (0.88-1.33)  0.432
State public 1

Socioeconomic status
Economically underprivileged 1.38 (1.14-1.68)  0.001
Economically more privileged 1

Anterior crossbite
Present 1.44 (1.27-1.65) < 0.001
Absent 1

Oral health
Presence of dental caries 1.77 (1.47-2.13)  <0.001
Absence of dental caries 1

Final model*

Type of school
Private 0.73 (0.54-0.98)  0.034
Municipal public 1.09 (0.89-1.33)  0.411
State public 1

Socioeconomic status
Economically underprivileged 1.25 (1.03-1.51) 0.022
Economically more privileged 1

Anterior crossbite
Present 1.28 (1.17-1.39) < 0.001
Absent 1

Oral health
Presence of dental caries 1.67 (1.38-2.01) < 0.001

Absence of dental caries

*Controlled for sex.

1

Mixed dentition has peculiar characteristics when
compared to permanent dentition. In some cases,
the presence of habits or deviations in growth or in
the development of occlusion may compromise the
esthetics and function of individuals even at an early
age. Thus, as the DAI was developed for permanent
teeth, its use in mixed dentition could be oversensitive
during this phase, possibly biasing the results due to
transient developmental features. Also, the CPQ as
a generic measure of OHRQoL could fail to address
aspects specifically related to malocclusion.®

No association was found between sex and a
negative impact on OHRQoL, which is in agreement
with the data reported in previous studies.®*'® The
result of the present study may also hypothetically be
explained by the fact that children in the investigated
age group perceived the psychosocial effect of
malocclusion in a homogeneous fashion.’

The presence of malocclusion was associated with
anegative impact on OHRQoL independently of the
presence of dental caries or the socioeconomic status
of the participants. Although some authors consider
dental caries and premature primary tooth loss as
predisposing factors for occlusal abnormalities in
the mixed and permanent dentitions,’** the high
prevalence of malocclusion in the present study may
not be related to dental caries, but rather to functional
habits that are unfavorable to the primary dentition
related to the development of malocclusion inherent
to the mixed dentition phase.

An association was found between malocclusion
and economically underprivileged socioeconomic
status, which may be explained by the difficulty
in gaining access to orthodontic treatment and its
high cost, as public healthcare services in Brazil do
not offer orthodontic treatment, especially when
such treatment is considered elective.® In a study
conducted in Brazil, Marques et al.° found that 69.0%
of individuals were unable to enjoy the benefits of
orthodontic treatment due to the financial costs
involved. This fact underscores the importance of
investigations into both OHRQoL and malocclusion.
When the evaluation of orthodontic treatment need
is performed early on, better results are achieved in
terms of self-esteem, esthetics, and function.” Children
who are still in the growth phase respond favorably
to treatment in a shorter span of time, which requires
fewer and more broad-scoped public resources.

The limitations of the present study are typical of
the cross-sectional design, principally with regard to
causal inference and information bias. It is also not
possible to extrapolate the findings to the students who
were absent on the day of the survey or those who do
not attend schools in Diamantina. The results showed
alow prevalence of anterior crossbite and this finding
may be a characteristic of the specific population
of the studied geographic region. Concerning the
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negative impact of malocclusion on the quality of life,
it should be analyzed with caution, and it cannot be
applied to the entire population in this age group.

The age group evaluated here may also be
considered a limitation of the study, as the DAI
was developed for the permanent teeth. When
used in mixed dentition only small changes are
accounted for by the index. Thus, there may be a
tendency toward underestimating the results in the
mixed dentition phase. Using the DAl as an isolated
instrument to assess malocclusion and need for
orthodontic treatment is controversial, since it can
be complemented by other indices.® Therefore, the
exclusive use of DAI in this study was a limitation
as well.

The results of the present study may affect clinical
decisions concerning early orthodontic treatment. It is
important to evaluate malocclusion among children
in the mixed or initial permanent dentition phase, as
an early diagnosis can guide preventive/interceptive
orthodontic treatment, thereby taking advantage
of the child’s growth potential. Concerning the
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