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Abstract: Malocclusions are changes in the development of craniofacial structures of
high prevalence. Associated risk factors are diverse and nutritional and non-nutritional
suction habits are the most reported. The aim of this study was to estimate the
prevalence of malocclusions in the mixed dentition and to study possible association
with practices of breastfeeding and suction habits among Brazilian schoolchildren. A
cross-sectional study involving a sample of 664 6-year-old children and their families
was carried out. Data collection was done through interviews with mothers in the
homes and oral examinations of children in schools. Multivariate analyses were
performed using the Poisson regression with a robust estimator. The prevalence of
overjet over 4 mm was 211% and of posterior crosshite was 12.2%; 91.9% of the children
were breastfed, 79.0% used a nursing bottle and 49.4% used a pacifier. Significant and
independent associations were observed between father's unemployment, private
school, interruption of breastfeeding before the fourth month and pacifier use with
certain malocclusions. High rates of malocclusion were found in the studied sample.
Socioeconomic conditions, breastfeeding practices and suction habits were shown to be
statistically associated with their occurrence.
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of the most prevalent dental health problems.
The prevalence of any type of malocclusion in

Malocclusions are development changes which
occur in craniofacial structures involving bones,
tongue and muscles (WHO 2013). They may
cause facial deformities, functional or aesthetic
alterations compromising people’s life quality
(Peres et al. 2009).

The prevalence of malocclusions is high
and, consequently, they may be considered
a public health concern, since they demand
treatment and may cause social impact (Peres
et al. 2002). In Brazil, according to data from the
latest epidemiologic study conducted in 2010 at
national level, malocclusions represented one

primary dentition in 5-year-old children was
66.7% and 37.6% in the permanent dentition
in 12-year-olds (Brasil 2011). A study using
this national data showed higher probability
of occurrence of malocclusion in 5-year-old
children resident in the Midwest, Northeast,
Southeast and South Brazilian regions when
compared to residents in the North. It was also
higher among female children. No associations
were identified concerning race and location
of the municipality of residence (Bauman et al.
2018).
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There are a number of risk factors
associated with development of malocclusions
in childhood, suction habits being the most
reported. Suction habits may be classified as
nutritional, as breastfeeding practices and the
use of nursing bottles, or non-nutritional, as
thumb-sucking or pacifier sucking (Bueno et al.
2013, Moimaz et al. 2014, Sousa et al. 2014, Chen
et al. 2015, Peres et al. 2015).

Malocclusions are more common in
preschool age children who have a record of
nursing bottle using and other non-nutritional
suction habits (Correa-Faria et al. 2013, Bueno
et al. 2013, Moimaz et al. 2014, Peres et al. 2015).
This kind of oral habits may interfere in the
development and growth of the cranial bone
and not only in the dental position (Grippaudo
et al. 2016). The use of pacifiers was found to
be very important for the development of
malocclusions, mainly anterior open bite and
posterior crossbite (Sousa et al. 2014). The risk
does not depend, however, only on the habits,
but also on the genetic growth pattern, since
not every individual with the same habits
will present occlusal problems in the future
(Grippaudo et al. 2016).

Besides suction habits, respiratory
tract alterations may also contribute to the
development of malocclusions. Mouth breathing
due to nasal obstruction may lead to changes in
the posture and positioning of tongue and lips,
which may generate vertical increase of the face
(Sousa et al. 2005). Furthermore, it is related to
different malocclusions, as increased overjet,
anterior and posterior crossbite and anterior
open bite (Grippaudo et al. 2016).

Currently, the knowledge about the
importance of breastfeeding, both for the child
and the mother, is very advanced. The decision
of not breastfeeding brings consequences to
health development (Amaral et al. 2017). Breast
suction during breastfeeding involves several
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muscles and this recruiting is related to oral
and facial development, culminating in the
correct development of these structures (Chen
et al. 2015). Moreover, exclusive breastfeeding
is related to a lower chance of development
of non-nutritional suction habits, as the use
of pacifiers (Lopes-Freire et al. 2015, Peres et
al. 2015). However, in many cases this is not
just a matter of choice by the mother. Amaral
et al. (2015) indicate factors that hinder or
prevent breastfeeding, among them, the lack of
knowledge of mothers about breastfeeding, the
belief in insufficient milk production, difficulty
of breast grabbing by the child, complications
with the newborn and breast complications.

Although there is already a relative
knowledge on the association between
malocclusion and pacifier use, there is still a
need for further studies on nutritional and non-
nutritional habits and its occurrence, especially
the role of breastfeeding in its prevention. Also,
as it is very important to have epidemiological
data for health planning, the objective of
this study was to estimate the prevalence of
malocclusions and to study possible association
with practices of breastfeeding and suction
habits.

MATERIALS AND METHODS

A cross-sectional study nested in a cohort study
named Coorte Brasil Sul (Traebert et al. 2018)
was carried out. The population was composed
by 6-year-old children and their families, living
in Palhoca/SC, southern Brazil and regularly
enrolled in public and private schools of the city
in 2015. The majority of the kids were enrolled in
the first year of elementary school.

The minimum number of the sample was
determined through the following parameters:
total population of 1,756 schoolchildren;
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confidence level of 95%; unknown prevalence
of outcomes studied (P = 50%); relative error of
3%. The total number of the sample was of 664
children and their families.

Data collection was carried out through
interviews and oral exams of the kids in 2015.
Families were invited to participate in the study
by a letter containing the purpose of the study
sent through the schools. Local radio stations,
newspapers and other available media were
used to disseminate information and call for
participation (Traebert et al. 2018).

The interviews were made with the mother
or, in her absence, the main caregiver of the
child, at home, by Community Health Agents and
by Coorte Brasil Sul's research team. Community
Health Agents were professionals from the
municipality City Hall of Palhoca, responsible
for household and community health promotion
actions with the population in the context of the
Family Health Strategy of the Brazilian Unified
Health System (Sistema Unico de Sadde). The
researchers of the Coorte Brasil Sul study were
undergraduate and postgraduate students from
the Universidade do Sul de Santa Catarina. The
research team underwent a training process
with 30 hours/activities. The training focused
on data collection strategies in epidemiological
studies emphasizing the interview processes in
order to minimize possible measurement biases
(Traebert et al. 2018). Variables included in the
interviews were number of mothers’ and fathers’
finished years of schooling (after categorized in
less than 8 years and over 8 years, indicating
at least incomplete or complete elementary
school); mothers’ and fathers’ occupation
(employed or unemployed); marital status (with
or without steady partner); if child had attended
day care in the first two years of life (yes or no);
if exclusive breastfeeding had been interrupted
before the 4" or the 6™ month (yes or no); if child
had used nursing bottle or pacifier at any time
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(yes or no); child digital suction at any time (yes
or no); child mouth breathing at any time (yes
or no). The questionnaire used in the interview
was developed by a committee composed of 3
PhD professors and 5 doctoral students from
the Postgraduate Program in Health Sciences of
Universidade do Sul de Santa Catarina (Traebert
et al. 2018).

Oral examinations of the children were
conducted in the 56 schools of the city by eight
dentists, who performed oral examination of kids
and eight dental nurses, who performed the role
of note takers and organizers. For the clinical
exams to take place, the team was enabled and
calibrated so as to minimize potential diagnosis
biases (Peres et al. 2001). For all studied clinical
situations Kappa values were higher than 0.7,
which means that the team achieved a good
level of inter and intra-examiner diagnostic
reproducibility (Landis & Koch 1977). All bio-
security standards were rigorously met.

For the assessment of malocclusions,
adapted Summers index (Summers 1971) for
mixed dentition was used. The adaptation
consisted of the exclusion of the diastema
measures, posterior open bite, midline deviation,
upper and lower tooth displacement and loss
of permanent incisors. They are justified by the
fact that these measures are not definitive in
the six-year-old children, since the incisors are
in eruption stage. The maintenance of these
measures might lead to the occurrence of
diagnostic bias. The conditions related to the
anterior open bite and the anterior crossbite
were noted as presence or absence, as measures
in millimeters were registered in the conditions
of overjet and overbite, respectively. A clinical
and epidemiological record was especially
developed for the study.

A pilot study was conducted involving 10%
of the total sample (n= 65) aiming to test the
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proposed methodology. It was observed that no
substantial changes were needed.

Data collected were initially organized
in Excel spreadsheets and later exported to
SPSS® 18.0 where they were analyzed. The
outcome was different types of malocclusions:
class Il or Il molar/canine relationship; overjet
> 4 mm; overbite > 4 mm; posterior crossbite;
anterior open bite and anterior crossbite. The
independent variables were child’'s gender;
mother’s and father’'s schooling; mother’'s and
father’'s ocuppation; steady partner; type of
school; interruption of exclusive breastfeeding
before the 4™ and the 6" month; use of nursing
bottle or pacifier at any time; digital suction and
mouth breathing report. Bivariate analyses were
performed by chi-square test with p< 0.05. The
multivariate analysis included all the variables
with p< 0.20 in the bivariate analysis through
Poisson regression with robust estimator. The
final models were elaborated using the stepwise
backward method, sothatallsignificantvariables
had their effect adjusted. In the final models,
variables with a significance level less than or
equal to 0.05 were maintained. Prevalence ratios
(PR) and their respective confidence intervals
(CI) at 95% were calculated.

The research project of this study was
submitted to and approved by the Ethics in
Research Committee from the Universidade do
Sul de Santa Catarina under the protocol n°
38240114.0.0000.5369.

RESULTS

Of the 664 invited families, 655 agreed to
participate, which generated a 98.6% response
rate. The mother was the main survey respondent
(68.5%). From the total of included children, 50.5%
were female. It was observed that the median of
mother and the father schooling was 10 years.

HABITS AND MALOCCLUSIONS

The percentage of parents who concluded
elementary school and other socio-demographic
information are presented in Table I.

From the total of kids, 91.9% was breastfed
regardless the period. The breastfeeding time
average was 12.5 months. Breastfeeding up to 12
months old was observed in 50% of the kids and
up to 24 months old, in 23.9%

Table Il shows aspects related to suction
habits of kids. It was observed that 79.0%
used a nursing bottle and 49.4%, a pacifier. Yet,
Table Il shows the prevalence of the studied
malocclusions. Overjet > 4 mm was found in
211% and anterior open bite, in 141% of kids.

Table IV shows the results of the association
studies between malocclusions in the mixed
dentition and independent variables. Adjusted
final models obtained through Poisson
regression are showed in Table V. The presence
of Angle class Il or Ill molar/canine relationship
showed to be independently associated with
the use of pacifier [PR= 1.27 (Cl 95% 1.02; 1.58) p=
0.030] and reporting of mouth breathing [PR =
1.30 (CI 95% 1.06; 1.61); p= 0.012]. Overjet > 4 mm
showed to be associated with mouth breathing
report [PR = 141 (Cl 95% 1.09; 1.82); p= 0.012].
The variables independently associated with
posterior crosshite were type of school: children
studying in private schools presented 59%
higher prevalence comparing to those studying
in public schools [PR = 1.59 (Cl 95% 1.01; 2.53); p=
0.040]; interruption of exclusive breastfeeding
before the 4" month [PR = 2.23 (Cl 95% 1.44; 3.45)
p= 0.011]; and use of pacifier [PR = 213 (Cl 95%
1.30; 3.51); p= 0.016]. Variables independently
associated with anterior open bite were use of
pacifier [PR = 2,65 (Cl 95% 1.56; 4.50); p= 0.012]
and digital suction [PR = 1,81 (Cl 95% 1.03; 318):
p= 0.045].
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Table I. Socio-demographic variables. 6-year-old schoolchildren. Palhoga/SC, Brazil.

SOCIO-DEMOGRAPHIC VARIABLES n % Cl 95%
CHILD GENDER (n= 655)
Male 326 49.5 45.7, 53.3
Female 329 50.5 46.7; 54.3
MOTHER'S SCHOOLING (n= 610)
< 8 complete years studied 181 29.7 261,333
> 8 complete years studied 429 70.3 66.7; 73.9
FATHER'S SCHOOLING (n= 531)
< 8 complete years studied 203 38.2 341; 42.3
> 8 complete years studied 328 61.8 57.7; 65.9
FATHER'S OCCUPATION (n=599)
Employed 563 94.0 921;95.9
Unemployed 36 6.0 41,79
MOTHER'S OCCUPATION (n= 642)
Employed 396 61.7 58.0; 65.4
Unemployed 246 383 34.6; 42.0
MARITAL STATUS (n= 646)
With steady partner 530 82.0 79.; 849
Without steady partner 116 18.0 15.1;20.9
DAY CARE IN THE FIRST TWO YEARS (n=566)
Yes 324 57.2 53.2; 61.2
No 242 42.8 38.8; 46.8
TYPE OF SCHOOL (n= 655)
Private 101 15.4 12.7; 181
Public 554 84.6 81.9; 87.3

Cl1 95% = Confidence interval at 95%.

Table II. Prevalence of nutritional and non-nutritional habits in 6-year-old schoolchildren. Palhoca/SC, Brazil.

VARIABLES n % Cl 95%
INTERRUPTION OF EXCLUSIVE BREASTFEEDING BEFORE THE 4™ MONTH (n=586)
Yes 154 26.3 22.8;29.8
No 432 737 70.2;77.2
INTERRUPTION OF EXCLUSIVE BREASTFEEDING BEFORE THE 6" MONTH (n=586)
Yes 296 50.5 46.5; 54.5
No 290 49.5 45.5; 53.5
USE OF NURSING BOTTLE (n=648)
Yes 512 79.0 75.9; 821
No 136 21.0 17.9; 241
PACIFIER SUCTION (n=654)
Yes 323 49.4 45.6; 53.2
No 331 50.6 46.8; 54.4
DIGITAL SUCTION (n=652)
Yes 58 8.9 6.8; 11.0
No 594 911 90.0; 93.2
MOUTH BREATHING REPORT (n=652)
Yes 358 549 51.7; 58.7
No 294 451 41.3; 48.9

C1 95% = Confidence interval at 95%.
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Table IIl. Prevalence of malocclusions in the mixed dentition among 6-years-old schoolchildren. Palhoga/SC,

Brazil.

MALOCCLUSIONS
RELATIONSHIP AMONG MOLARS (n=607)
Class Il
Class Il
Class |
RELATIONSHIP AMONG CANINES (n=634)
Class Il
Class Il
Class |
OVERJET IN mm (n=650)
>4
-6to -0,5
0
1to3
OVERBITE IN mm (n=649)
>4
-8,5t0 -0,5
0
1to3
POSTERIOR CROSSBITE (n=649)
Presence
Absence
ANTERIOR OPEN BITE (n=652)
Presence
Absence
ANTERIOR CROSSBITE (n=652)
Presence
Absence
C1 95% = Confidence interval at 95%.

DISCUSSION

The good response rate and the use of validated
measures confer good internal and external
validity of the study.

Malocclusions in the mixed dentition
showed high prevalence, as 30.6% of overbite
> 4 mm, 26.9% of overjet > 4 mm and 23.3% of
altered relationship among canines, among
others. In Brazil and in the its southern region
the prevalence is even higher: 35.6% and 481%
of increased overbite, 31.7% and 39.3% of

n % Cl 95%
29 4.8 31;6.5
141 23.2 21.5; 24.3
437 72.0 70.3; 73.7
40 6.3 4.5; 81
108 17.0 15.2;18.8
486 76.7 74.9;78.5
135 211 18.0; 24.2
22 3.6 0.5; 6.7
18 2.8 01;5.9
475 731 70.2; 76.4
116 179 15.0; 20.8
65 10.3 7.4;13.2
18 2.8 01;5.7
450 69.4 66.5; 72.3
79 12.2 9.7, 14.7
570 87.8 85.3;90.3
92 141 11.5; 16.7
560 859 83.3; 88.5
55 8.4 6.3; 10.5
597 91.6 89.5; 93.7

increased overjet and 231% and 29.7% of altered
relationship among canines, respectively (Brasil
2011). Therefore, the study of the association
between nutritive and non-nutritive suction
habits with occurrence of malocclusions
remains relevant especially in populations with
high prevalence, as it is in the present study.
The interruption of exclusive maternal
breastfeeding before the fourth month was
found to be associated with the occurrence
of posterior crosshite. A recent meta-analysis
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(Boronat-Catala at al. 2017) concluded that
infants who were not breastfed presented 1.7
times more occurrence of posterior crosshite
compared to the ones who were breastfed
between one to six months. Sousa et al. (2014)
found similar results, in which breastfeeding
for fewer than 12 months showed to be
associated to a higher prevalence of posterior
crosshite. Nevertheless, interruption of
exclusive breastfeeding before the fourth or
the sixth month did not prove to be associated
to the other malocclusions in the present
study. Bueno et al. (2013) concluded, however,
that children who were breastfed for less than
six months had 2.78 times higher chance of
presenting altered overbite compared to those
who were breastfed for seven months or more.
Germa et al. (2016) found relationship between
breastfeeding time only with the occurrence
of anterior open bite. Such differences may
possibly be attributed to the different ages
of the samples. Nonetheless, breastfeeding
is appointed as one of the behavioral factor
which provides the correct development of
craniofacial structures. If it happens for a short
time, the oral musculature does not develop
to its full potential and this may lead to the
incorrect posture of the lips and tongue (Chen
et al. 2015). Breast suction involves several
muscles and this recruiting is related to oral
and facial development, culminating in correct
development of these structures (Chen et al.
2015). Furthermore, exclusive breastfeeding is
related to a lower chance of development of
non-nutritional suction habits, as the use of
pacifiers (Peres et al. 2015).

We reinforce that the World Health
Organization and the Brazilian Health Ministry
recommend exclusive breastfeeding until
the sixth month and then, introduction
of complementary feeding along with
breastfeeding until age two or older (Sousa et al.

HABITS AND MALOCCLUSIONS

2004). Breastfeeding for longer periods may act
as a protector factor against the development
of malocclusions, mainly posterior crossbite,
which is a type of malocclusion that develops
in early age and hardly recedes by itself (Sousa
et al. 2014).

The malocclusions which presented
association with the use of a pacifier were
the presence of class Il or Ill molar/canine
relationship, posterior crosshite and anterior
open bite, which corroborates with findings
from the literature (Moimaz et al. 2014, Sousa
et al. 2014, Chen et al. 2015). Chen et al. (2015)
found association with increased overjet and
lack of space in the jaw. Sousa et al. (2014)
stated that the use of a pacifier is a risk factor
both for posterior crosshite and increased
overjet, especially when the habit persists for
more than three years. Moimaz et al. (2014)
reported that children who used a pacifier or
had digital suction habits presented higher
prevalence of increased overjet and open
bite. Such alterations are due to interference
of the pacifier or the thumb in physiological
movements of perioral muscles and tongue
(Sousa et al. 2004). Likewise, Peres et al. (2007)
concludedthatthe prolonged use ofthe pacifier
and digital suction showed to be associated to
the occurrence of open bite at age six.

In turn, the use of the nursing bottle was
not associated to the studied malocclusions in
the current sample. Notwithstanding, a recent
systematic review (Correa-Faria et al. 2013)
showed that the use of the nursing bottle
was associated with higher prevalence of
malocclusions. Chen et al. (2015) showed that
the prolonged use of the nursing bottle may
contribute for the inadequate development
of the jaw besides interfering in the muscular
functioning and in the tongue, both decisive for
the development of malocclusions.
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Table V. Results of the multivariate analysis for Class Il or 1ll molar/canine relationship, overjet = 4 mm, posterior
crossbite and anterior open bite. 6-year-old schoolchildren. Palhoga/SC, Brazil.

VARIABLES PR C195% P PR, C195% p-value
value

CLASS 1l OR Il MOLAR/CANINE RELATIONSHIP

MOTHER’S OCCUPATION 0.050 0.166
Unemployed 1.00 1.00
Employed 0.83 0.69; 1.00 0.86 0.7;1.06
FATHER'S OCCUPATION 0199 0.081
Employed 1.00 1.00
Unemployed 0.74 0.45; 1.21 0.59 0.32; 1.07
SREASTFEEDING BEFORE THE 4" MONTH 0200 0501
No 1.00 1.00
Yes 114 0.93; 1.41 1.01 0.80; 1.28
USE OF NURSING BOTTLE 0151 0.591
No 1.00 1.00
Yes 118 0.93; 1.50 1.07 0.81; 1.41
USE OF PACIFIER 0.028 0.030
No 1.00 1.00
Yes 123 1.03; 1.48 127 1.02; 1.58
MOUTH BREATHING REPORT 0.010 0.012
No 1.00 1.00
Yes 133 110; 1.61 130 1.05; 1.61
OVERJET = 4 mm
STEADY PARTNER 0150
Yes 1.00 1.00
No 123 0.93; 1.64 1.23 0.93; 1.63
MOUTH BREATHING REPORT 0.015 0.012
No 1.00 1.00
Yes 143 111; 1.85 141 1.09; 1.82
POSTERIOR CROSSBITE
TYPE OF SCHOOL 0.021 0.040
Private 173 1.09; 2.78 1.59 1.01; 2.53
Public 1.00 1.00
No 1.00 1.00
Yes 2.68 1.76; 410 2.23 1.44; 3.45
USE OF PACIFIER 0.012 0.016
No 1.00 1.00
Yes 2.39 1.52;3.76 213 1.30; 3.51
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Table V (continuation)

HABITS AND MALOCCLUSIONS

VARIABLES PR, Cl 95% vapll-.le PR, Cl 95% p-value
ANTERIOR OPEN BITE
GENDER 0.081 0.098
Male 1.00 1.00
Female 0.68 0.44; 1.05 0.67 0.42; 1.06
MOTHER’S SCHOOLING 0.112 0152
> 8 years 1.00 1.00
< 8 years 0.67 0.41; 111 0.69 0.41; 114
USE OF PACIFIER 0.016 0.012
No 1.00 1.00
Yes 175 118; 2.60 2.65 1.56; 4.50
DIGITAL SUCTION REPORT 0.013 0.045
No 1.00 1.00
Yes 214 1.34; 3.42 1.81 1.03; 318
MOUTH BREATHING REPORT 0.066 0191
No 1.00 1.00
Yes 145 0.97; 216 135 0.84; 2.23

PR = Crude prevalence ratio. PR = Adjusted prevalence ratio. Cl 95% = Confidence interval at 95%. The variable “father’s
schooling” presented collinearity with the variable “type of school” (p<0.011) in the model for posterior crossbite. It was opted

to remove the variable “father’s schooling”.

The report of mouth breathing showed
to be an important factor associated to the
development of malocclusion, since it has
been associated with class Il or Il molar/
canine relationship, with overjet > 4 mm and
with posterior crossbite, corroborating with
the literature (Bueno et al. 2013, Moimaz et al.
2014, Grippaudo et al. 2016). Moimaz et al. (2014)
found relationship between mouth breathing
and the development of posterior crossbite,
while Grippaudo et al. (2016) considered mouth
breathing as a risk factor for malocclusions in
general. Bueno et al. (2013) assessed the nasal
air flow and demonstrated association mouth
breathing and the development of posterior
crossbhite, as well as increased deficiency of
jaw size. The mechanism of the relationship
between mouth breathing and the occurrence
of malocclusions may be explained by the

obstruction of airways and consequent alteration
in tongue and lips posture (Sousa et al. 2005).

A limitation of this study refers to its design.
Although using data from a cohort study, the
analysis performed here had a cross-sectional
design, which allowed studying the associations
between the different phenomena, but not
establishing cause-effect relationship. Another
aspect to be considered is that, because
children were in transition from primary to
permanent dentition, typical of the studied age,
the possibility of measurement bias may be
considered. This imposes caution in the analysis
and interpretation of the results.

ltwas possibleto concludethatthe prevalence
of malocclusions in the mixed dentition was
high in the studied population. The interruption
of exclusive breastfeeding before the fourth
month showed to be independently associated
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with posterior crosshite. The use of pacifier was
associated with the occurrence of class Il or Il
molar/canine relationship, posterior crossbite
and anterior open bite. Digital suction showed to
be associated to anterior open bite and mouth
breathing, class Il or Ill molar/canine relationship,
increased overjet and anterior open bite.
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