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Influence of non-nutritive
sucking habits on anterior
open bite

Ana de Lourdes Sa de Lira™ (2}, Alice Rodrigues Santos’

Aim: To evaluate the clinical behavior of sucking habits
in children between 2 to 6 years old in a private (A1) and a
public school (A2) in the state of Piaui. Methods: It was
cross-sectional and quantitative study in 340 participants,
169 in AT and 171 in A2. The researchers asked the children
evaluated to keep their teeth occluded while analyzing
whether there was no contact between the anterior teeth and
no lip sealing, characterizing the anterior openbite for G1 or
if there was contact between the incisors, with lip sealing,
characterizing the control group (G2). Results: There was no
statistically significant difference between groups regarding
bottle feeding at main meals (32 = 3.03; p = 0.08). However,
regarding the use of a pacifier, there was a statistically
significant association (2 = 17.99; p <0.01) between pacifier
use and the presence of anterior openbite. Such association
was also observed between digital sucking habit and
malocclusion (x2 = 8.99; p = 0.01). Only the parents of the
children with anterior openbite noticed the disharmony in the
occlusion. It can be deduced that there was an awareness of
parents /guardians about the disharmony generated by non-
nutritive sucking habits. Conclusion: Nonnutritive sucking
habits influenced the appearance of the anterior open bite
in children with deciduous dentition. Nonnutritive sucking
habits, such as digital sucking and pacifiers, are significantly
associated with the presence of anterior open bite.
Breastfeeding is important in preventing this malocclusion.
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Introduction

Open bite can be defined as a deficiency in normal vertical contact between antago-
nist teeth and may manifest in a limited region or, more rarely, throughout the dental
arch. If the lack of contact of the teeth is located in the incisors and / or canines
region, and when the occlusion is in centric relation, it is renamed anterior open bite™s.

This malocclusion has a multifactorial origin and is almost always associated with
an orofacial myofunctional disharmony, either due to hereditary or environmental
factors. Among the environmental factors we can mention the presence of harmful
sucking habits™.

Basically there are two types of suction, the first for nutritional purposes, which refers
to breastfeeding itself, providing essential nutrients for the child’s growth, and the
second for non-nutritive purposes, such as the sucking of fingers and pacifiers, which
provides a sensation pleasant safety and welfare®.

Suction is a natural reflection of the human being and has been present since intra-
uterine life. This maneuver involves various structures such as the tongue, cheeks and
lips, and stimulates the normal growth of the jaws and stomatognathic structures. In
early life, this habit is related to the child’s diet and nutrition, as well as psychological
and emotional development aspects®®.

However, this habit can become deleterious if sustained for a prolonged period, which
may alter the normal growth pattern and damage the occlusion. Damage will be deter-
mined by the frequency, duration, intensity and the object used, as well as the age of
the individual at the time of its installation®”’.

Regarding the endless nutritional habit, the most found in children are those of digital
suction and sprinkles, being prevalent in the first years of the child’s life tending to
decrease with age. Both forms of suction promote similar changes in peribucal mus-
culature and occlusion, however it is suggested that due to the difficulty in interrupting
digital suction, this habit may result in greater deleterious effects. However, if the del-
eterious oral habit persists until three years of age, there is a chance of self-correction
of possible occlusal disharmonies present®.

Children with non-nutritive sucking habits have a high prevalence of anterior openbite,
showing a significant association between the presence of deleterious sucking habits
and the occurrence of malocclusion®®. In 2004 the prevalence of this malocclusion in
preschoolers in Brazil was 24%'°. On the other hand, in 2012 the prevalence in a city in
the northeast was 20.3%"".

Itis expected to find out in this study low prevalence of anterior openbite due to the guid-
ance received by their prenatal mothers and medical and dental consultations on the
importance of breastfeeding and preventive measures on nonnutritive sucking habits.

Based on this context, it belived that the non-nutritive sucking habit, such as finger
and pacifier sucking, may predispose the installation of the anterior open bite, taking
into account that the longer the duration and frequency of the habit, as well as the
intensity of the force applied, the greater the severity of the malocclusion. Hence, it is
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important to increase our understanding of the association of non-nutritive sucking
habit with alterations in occlusion and oral myofunction in preschool children who are
being introduced to oral health care. This would provide pediatric dentists with clinical
evidence to guide the children’s parents and guardians.

We wanted to conduct this research to investigate whether there is an association
between non-nutritive sucking habits and anterior open bite. This research aimed to
evaluate the clinical behavior of sucking habits in children between 2 to 6 years old in
a private (A1) and a public school (A2) in the state of Piaui.

Materials and Methods

This study was approved by the Research Ethics Committee of the State University
of Piaui - CEP / UESPI, under number 2.537.169. It was cross-sectional observational
study, from August to December 2018, whose sample size calculation was based on
the target population: children between 2 and 6 years old, specifically in the preschool
phase of Parnaiba in 2018, totaling 4.087 students.

The required sample size was 350 participants, according to the inclusion criteria, as the
population representative of the municipality of Parnaiba-PI. This minimum number of
participants was considered sufficient considering the proposed analyzes, the 5% sam-
pling error, and the 95% confidence level, indicating that the probability of the research
error does not exceed 5%'2. However due to the parents’ lack of interest in answering the
guestionnaire and signing the consent form, only 340 children were allowed to partici-
pate, 169 in private school (A1) and 171 in municipal public school (A2).

Inclusion criteria were children in primary dentition, with or without non-nutritive suck-
ing habit (pacifier or digital). Those who presented anterior open bite were named
G1 and those without this malocclusion were classified as G2, between 2 and 6 years
old, whose parents or guardians and the children accepted the research. As exclusion
criteria, children under 2 years, because the deciduous dentition would not be fully
formed, and those over 6 years old, because they were already in mixed dentition and
children whose parents or guardians did not authorize the research. The anterior open
bite is characterized by the lack of normal vertical contact between the antagonistic
teeth, located in the region of incisors and / or canines®.

To the parents or guardians of the children were sent a questionnaire prepared by the
researchers about non-nutritive oral habits, such as pacifier use and / or digital sucking,
as well as breastfeeding history. The questionnaire was based on studies made for the
elaboration of this research, containing questions related to the type of breastfeeding
(natural and / or artificial), non-nutritive oral habits (pacifier and / or digital sucking),
frequency and duration of habits and perception of breastfeeding and parents or guard-
ians perception of the presence of anterior openbite in the child (Figure 1).

The questionnaire used in this research was previously tested and applied by Ling et al.”
to carry out an integrative review of the literature on the clinical behavior of sucking
habits in children between 2 to 6 years.

Two researchers were calibrated with the pilot study by examining ten children who
sought care at the Clinic School of Dentistry (CEQ) of the State University of Piaui
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Respond according to the characteristics you observe in the child.

1. Regarding breastfeeding:

A () Exclusive breastfeeding up to six months

B () Breastfeeding combined with bottle feeding
C () Exclusive use of bottle

2. Do you currently use a bottle to supplement your diet?
A( )Yes B( )No

3. Had/are you in the habit of using a pacifier?
A( )Yes B( )No

4. Had/have a digital sucking habit (finger sucking)?
A( )Yes B( )No

5. If yes to questions 3 and/or 4, what is the frequency and duration of these habits?
A( )Allday long

B ( ) Atlong intervals during the day

C () At short intervals during the day

D () All night long

E () Atlong intervals during the night

F () Atshort intervals at night

6. Do you notice any disharmony in your child's smile?
A( )Yes B( )No

Figure 1. Questionnaire applied to the survey

(UESPI) Campus of Parnaiba, to identify the presence of anterior open bite and this
analysis according to the methodology described by Peres et al.™.

The pilot study involving 10 children not participating in the sample, randomly chosen
5 for each gender attended at the CEQ, aimed to test the proposed methodology. Two
examinations separated by an interval of 10 days were performed for each child. Intra-ex-
aminer reliability for all variables was evaluated using the kappa statistic. The Kappa coef-
ficient for intra- and inter-examiner agreement being 0.87 and 0.85, respectively.

For clinical evaluation, each evaluated child was asked to keep the teeth occluded while
the evaluators separated the lips with the index finger and thumb, observing if there was
no contact between the anterior teeth and absence of lip sealing, characterizing the ante-
rior opebite for G1. If there was contact between the incisors, with lip sealing, the child
would participate in the control group G2. The biosafety norms recommended, such as
the use of gloves and mask, were taken into consideration, and the examination was per-
formed under natural light, with the child comfortably positioned in front of the examiners.

Statistical Methodology

The results were stored in the Excel Windows 2010 Microsoft® database and arranged
in graphs and tables for better interpretation and discussion. Averages, dispersion and
chi-square test were applied to compare the results between A1 and A2 and between
G1 and G2 and to identify occlusion that was significantly associated with non-nutri-
tive sucking habits, with 95% statistical significance.

Results

From the tabulation of the participants’ data, it was observed that the average
age was 3.87 years (SD = 1.46). It was possible to verify the association between
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presence/absence of MAA and sample feeding habits. For this, a chi-square associ-
ation test was performed, with a statistical significance level of 5%, with its results
presented in cross-tables, described below.

From the results it was observed that most children in G1 used the combination of bot-
tle feeding and breastfeeding for up to six months (n=30), and those in G2 had exclusive
breastfeeding (n=217). This result was statistically significant (32 = 22.95; p <0.01).

As seen in Table 1, there was no statistically significant difference between the
groups regarding bottle feeding at main meals (x2 = 3.03; p = 0.08). However, regard-
ing pacifier use, there was a statistically significant association (2 = 17.99; p <0.01)
between pacifier use and the presence of anterior openbite. Such association was
also observed between digital sucking habit and malocclusion (32 = 8.99; p = 0.017).

Regarding the perception of some disharmony in their child’s smile, the most parents
who did not have the malocclusion (G2) did not notice it, while the parents of those
who presented it (G1) reported noticing the disharmonic smile (2 = 17.65; p <0.01).
The comparison between G1 and G2 regarding these variables was shown in Figure 2.

Table 1. Comparison between G1 and G2 regarding the studied variables

Variables Answers G1 G2 12 p Valor
Yes 34 122
Bottle at meals 3.03 0.08
No 17 167
Yes 37 57
Pacifier use 17.99 0.01
No 14 231
Yes 17 20
Digital suction 8.99 0.01
No 34 269
Smile disharmony perception Yes 31 38 17.65 0.01
300 A
269
250 A
200 A
150 A
100 ~
50 -
0 4

Yes No Yes No Yes No Yes No
Feeding bottle Pacifier use Digital suction ~ Smile disharmony
perception
Wc1 WG2

Figure 2. Graphical representation of the comparison between G1 and G2 in relation to the studied variables.
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As represented in Figure 3, for those participants who answered positively to ques-
tions about pacifier and digital sucking habits, they were asked to state the frequency.
The results presented indicated that the majority (33.3%) presented this habit during
the day, with short intervals.

According to Table 2 in both A1 and A2, the number of children who had exclusive
breastfeeding up to six months without openbite was significant.

Based on Table 3 in both schools (AT and A2) there was an association between
non-nutritive sucking habits and anterior openbite (G1). Only the parents were able to
perceive the disharmonious smile of G1 (x2 = 7.12; p <0.00). However, there was no sig-
nificant difference between A1 and A2 when only G1 and G2 were evaluated separately.

There was no significant difference between genders in both schools when G1 and
G2 were evaluated. However, when genders were evaluated separately for G1 and G2,
it was found that for both genders the number of children without anterior openbite
was significantly higher for those who were exclusively breastfed until 6 months of
age (Table 4).

Table 5 shows that bottle feeding at the main meals did not significantly influence the
anterior openbite in both genders and that the parents did not statistically perceive the
disharmony of the smile in female children.

35 7 33.30%
30 A

25 A
21.40%

20 +
16.70%

15 1
11.90%

10
7.10%
> I 240%  240%  240%  2.40%
0 1 T 5 T T T T . T . T . T ._\

3 4 6 Options ~ Options  Options  Options

The Long Short All night Short 2and 4 2and 5 2and 6 3and 6
whole breaks breaks long breaks
day inthe day in the day at night

Figure 3. Graphical representation of frequency and duration of sucking habits

Table 2. Type of food up to six months old between G1 and G2 of A1 and A2.

Groups
Food up to six months old A1l A2
—_— pvalor ——— 2 p valor
G1 G2 G1 G2
Breastfeed only 0 107 7 110
Combined feeding 17 38 12.35 0.00 13 20 11.18 0.00
Bottle only 4 4 10 10
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Table 3. Analysis of sucking habits and perception of disharmony between G1 and G2 of A1 and A2.

Variabl A Al 2 | A2 2 |
ariables nswers valor valor
62 X P 62 X P
Yes 10 45 23 77
Bottle at meals 0.93 0.33 1.62 0.20
No 10 103 7 64
Yes 14 24 23 33
Pacifier use 7.67 0.00 9.71 0.00
No 7 124 107
Yes 10 10 10
Digital suction 9.07 0.00 4.90 0.05
No 10 138 23 131
ile di Yes 10 14 21 23
Smile disharmony 712 0.00 975  0.00
perception No 10 134 10 117
Table 4. Comparison of feeding up to six months between G1 and G2 in male and female.
Groups
Food up to six months old Male Female
%2 p valor %2 p valor
G1 G2 G2
Breastfeed only 0 119 7 99
Combined feeding 17 37 3.01 0.00 13 20 7.32 0.02
Bottle only 7 0 7 14

Table 5. Evaluation of smile sucking and disharmony habits between G1 and G2 regarding gender.

Male Female
Variables Answers 12 p valor x2 p valor

G2 G1 G2
Yes 17 51 17 71

Bottle at meals 3.89 0.06 0.20 0.65
No 7 105 10 61
Yes 20 27 17 30

Pacifier use 14.59 0.00 4.93 0.02
No 3 129 10 102
Yes 3 7 13 14

Digital suction 412 0.02 7.42 0.00
No 20 150 13 119
ile di Yes 24 10 7 27

Smile disharmony 3468  0.00 408 005
perception No 0 146 20 105

Discussion

There was immediate benefit to the children who participated in the research, when
their parents / guardians became aware of the existence of anterior openbite and the
harm caused by non-nutritive sucking habits. It has been reported that children under
3 years of age may have their anterior open bite corrected if deleterious sucking habits

are removed™.

It was found by Moimaz et al.’™*(2013), in similar studies of sucking habits 44.4% of
the evaluated children had a pacifier sucking habit and did not receive breast milk
exclusively until six months of age. These findings reinforce the data found in this
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research, in which there was a predominance of breastfeeding combined with bot-
tle-feeding or bottle-feeding up to six months of age in children with anterior openbite.

Of the 224 children who received exclusive breastfeeding by the age of six months,
only 7 developed the malocclusion because they used a pacifier. Similar results were
obtained in the study by Pereira et al.’® (2018). It was found that 96.6% of preschool
children who had some habit of deleterious sucking, exclusively fed on the bottle.
They also found a decrease in the number of children who developed finger and / or
pacifier sucking when breastfed for more than 6 months, confirming that this practice
is a protective factor for the development of conditions that may negatively affect
child occlusion.

The present study showed the direct relationship between non-nutritive sucking hab-
its and the development of the malocclusion. This was confirmed because all chil-
dren with MAA used pacifiers or digital suction. Bottle feeding at the main meals did
not influence the onset of malocclusion, since there was no significant difference
between G1 and G2. This was due to the fact that of the 51 children in G1, 17 did not
use the bottle, but had the deleterious habit of digital sucking (Table 1 and Figure 2).
These findings corroborate those found in studies by Eslamipour et al.® (2018), con-
ducted in children aged 3 to 5 years, whose prevalence of open bite was 20%. The risk
of anterior openbite was 3 times higher in children who did digital sucking and almost
5 times higher than do used pacifiers, when compared to those who did not have
such habits. In a study by Macho et al.’® (2012), it was found that 34.1% of the sample
with deleterious oral habits had malocclusions. Thus, 51.8% of children with pacifier
sucking habits and 19.6% of children with digital sucking habit had this malocclusion.

According to studies by Bona et al.'” (2016), the non-nutritive sucking habit does not
always cause occlusion anomalies. In their research, despite the high incidence of
malocclusions in the sucking habit group, it was observed that a small percentage
of children who presented occlusion changes did not have sucking habits, contrary
to the findings of our study. However, the same author stated that the severity of
malocclusion depends on the frequency, intensity and duration of the habit, cor-
roborating our research, in which children who presented with openbite and a habit
of digital sucking and / or pacifiers maintained these habits in high frequency and
intensity. (Figure 3).

In studies by Garbin et al.™® (2014) which was performed on preschool children, it has
been showed 42.7%0f the children used pacifiers for more than 6 hours daily. These
evidences were similar to those found in our study, in which 33% of participants using
pacifiers and / or digital sucking had these habits during the day, with short intervals,
followed by 21.4% with long intervals during the day (Figure 3).

Only the parents of the children with anterior openbite noticed the disharmony in the
occlusion. It can be deduced that there was an awareness of parents / guardians
about the disharmony generated by non-nutritive sucking habits (Table 1). These data
corroborate another literature study by Garbin et al.’® (2014), in which 97.1% of par-
ents / guardians believed that non-nutritive sucking habits could cause harm to chil-
dren’s teeth. 42.25% of them reported that they knew the possible damage, but only
33.3% pointed out that they had already tried to remove the habit.
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When G1 and G2 from schools A1 and A2 were compared, it was found that in both
schools was significant the number of children from G2 who were exclusively breast-
fed until 6 months of age, emphasizing the importance of breastfeeding in preventing
malocclusions. This was reinforced by the fact that in A2 only 7 of the 51 children with
anterior openbite were fed to the breast, but used pacifiers (Table 2).

Continuing this comparison, there was a significant difference between G1 and G2 in
both schools regarding deleterious oral habits, suggesting their importance in the
installation of the malocclusion (Table 3), as observed by other authors®17192 by
stating that the frequency, duration and intensity of non-nutritive sucking habits are
determining factors for the installation of it.

When genders were assessed separately, the number of G2 children in both gen-
ders who were exclusively breastfed until 6 months of age and did not develop the
malocclusion was significant statistically (Table 4). Similar results were observed
by other authors'®?22%, emphasizing that the benefits of breastfeeding include the
promotion of stomatognathic system development. Cavalcanti et al.?* (2007), in
their research found that the frequency of sucking habits was higher among chil-
dren with artificial feeding than in children with natural feeding, reinforcing the
importance of breastfeeding.

According to Table 5, there was a significant difference between G1 and G2 regard-
ing the use of pacifiers and digital sucking, demonstrating that they favored the
development of MAA in both genders indistinctly, corroborating the findings of other
authors?25% by emphasizing that such habits may compromise the stomatognathic
system similarly in both genders.

There is a higher prevalence and risk of developing malocclusions, such as class |l
canine relationship, a posterior crossbite and anterior open bite, among children with
primary dentition who have a history of suboptimal breast-feeding®'.

The results of the present study found that the non-nutritive sucking habit, such as
finger and pacifier sucking, may predispose the installation of the anterior open bite.
It should be emphasized the importance of recognizing early occlusal and myofunc-
tional changes caused by non-nutritive sucking habit in young children.

As a limitation of the study, the need to carry out a larger sample in several schools is
emphasized in order to test the reproducibility of the findings.

Future studies on the relationship between nonnutritive sucking habits and anterior
open bite are important.

Conclusion

Nonnutritive sucking habits influenced the appearance of the anterior open bite in
children with deciduous dentition.

Nonnutritive sucking habits, such as digital sucking and pacifiers, are significantly
associated with the presence of anterior open bite.

Breastfeeding is important in preventing this malocclusion.
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