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Evaluation of a preventive educational
program for malocclusions: 7-year study

Abstract: This study aimed at evaluating the Protocol for the
Prevention of Malocclusions (PPM), established in the preventive
educational program developed by the Public Infant Oral Health
Program of the State University of Londrina (PIOHP-UEL). Guardians
of three-year-olds or older, maintaining nutritive (bottle) and/or
non-nutritive (pacifier and finger) sucking habits, attended meetings
designed to alert and guide them to eliminating these habits from
their children. PPM patient records (2006-2013) were assessed and the
data were described and evaluated by the Chi-square test, with a 5%
significance level. Results: 506 of the 802 guardians/children referred
to the PPM joined. As for the children, the most frequently assessed
habits were: bottle (56.1%), bottle and pacifier (18.4%), finger (11.9%),
bottle and finger (7.1%), pacifier (5.7%), pacifier and finger (0.6%), and
bottle/pacifier/finger (0.2%). After parent participation in the meetings,
335 (66.2%) children abandoned their habits. There was a statistical
difference between type of oral habit and time to abandonment
(p = 0.0001). However, those with only one habit abandoned it more
easily (72.6%) than those with two or more associated habits (48.1%)
(p = 0.042). Presence or absence of breastfeeding and parents’ level of
education had no significant effect on habit abandonment. Conclusion:
PPM was an important tool for spreading knowledge to guardians,
greatly contributing to the abandonment of deleterious oral habits.
Bottle sucking warrants special attention - mentioned by 81.8% of
parents - either alone or associated with other habits. Thus, educational
actions to implement the children’s approach to oral health are
fundamental to making behavioral changes and promoting education
of healthy habits, thereby keeping malocclusions from developing.
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Introduction

The State University of Londrina develops a preventive educational
program through its Public Infant Oral Health Program (PIOHP-UEL).
This program targets children aged O to 6 years, and is both a national
and international benchmark. This pioneering endeavor was begun in
1985, and has been kept up to the present day. It prioritizes oral health
maintenance based on individual and collective care, focusing on a
preventive educational approach. The service offers educational activities
for parents, and conducts preventive actions for their children. According to
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Pinto etal, 71.1% of the children from the PIOHP-UEL
are free of caries, thus confirming the effectiveness of
the oral health promotion program, which combines
regular visits of the child for preventive treatment,
together with the development of different parenting
skills through educational activities.

Although the incidence of dental caries in the
population served by the program has decreased
significantly due to the actions taken, the prevalence
of malocclusions in preschool children has become a
matter of great interest to the PIOHP-UEL professional.
According to a survey by the SB Brasil Project 20107,
69% of Brazilian children had at least one malocclusion
at 5 years of age. Peres et al 3, carried out an oral health
cohort study with 5,359 Brazilian children 6 years
of age, and found that 61.1% had malocclusions.
With this in mind, the Protocol for the Prevention of
Malocclusions (PPM) was implemented as of October
2005 in the PIOHP-UEL as an educational activity.
It brings together parents of three-year-old children
and older, who participated in the PIOHP-UEL,
but who maintained their nutritive (bottle) and/or
non-nutritive (pacifier and finger) sucking habits. The
meetings were designed to make guardians/children
aware of the importance of removing these habits,
to help find answers to questions on the association
between habit and malocclusion, to create a support
network where they could exchange experiences and
leave the meeting stronger to deal with this difficult
phase, and to contribute to introducing healthy
practices and maintaining good oral health.

The program aims at assisting guardians in the
difficult task of removing sucking habits from their
children, thus preventing against malocclusion in
the deciduous dentition, and minimizing the use and
related costs of orthodontic appliances*. This study
is important because it demonstrates the need to
broaden actions dealing with malocclusions, and to
implement prevention/interception programs in the
initial period of orofacial development. Although a
number of studies®® describe deleterious oral habits
as important etiological factors in the development
of malocclusions in deciduous and mixed dentures,
according to Nihi et al’, dentists must advise parents
and guardians of the risks of prolonged indulgence in
sucking habits and of the importance for children to
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receive preventive multidisciplinary care to minimize
future risks.

The objective of this study was to evaluate the
results of seven years of PPM implementation, in order
to better understand the deleterious oral habits of
this young population, and its association with other
factors related to the development of malocclusions.

Methodology

The Human Ethics Committee of UNOPAR approved
this study protocol (CAAE 18629213.8.0000.0108).

The sample for this cross-sectional study was
obtained from the records of 7,343 children treated
in the PIOHP-UEL, from 2006 to 2013. According
to these records, 802 showed oral habits (nutritive
and/or non-nutritive sucking habits) at 3 years old and
older; for this reason, their guardians were invited to
participate in the PPM. However, only 506 guardians
joined the PPM to compose the study sample (Figure).

The Protocol for the Prevention of Malocclusions
(PPM) was structured into four quarterly meetings
(initial, 3-, 6- and 9 months) held with guardians and
professionals to develop strategies to remove nutritive
and non-nutritive oral habits from the children. The
children of guardians who did not attend the PPM
meetings were excluded from the PIOHP-UEL.

The methodology used to conduct the PPM meetings
was the focus group approach (group dynamics)'®",
according to which 10 parents arranged themselves in
a circle to talk informally for a period of 60 minutes.
Participants were encouraged to report their doubts,
experiences, difficulties and successes, in regard
to removing nutritive and non-nutritive sucking
habits. A pediatric dentist from the PIOHP-UEL led
the meetings, and intervened at times to introduce
information on the association between sucking
habits and developing malocclusions. Guardians were
also informed about the importance of early removal
of deleterious oral habits, in order to minimize the
development of malocclusions?, and thus reduce the
need for specialized orthodontic treatment.

After each PPM meeting, regular appointments
were scheduled in which children were assessed
regarding caries prevention and oral habits. In these
regular appointments, guardians were asked if their
children abandoned the habit; otherwise, they received
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7.343
children treated in
PIOHP — UEL
from 2006 to 2013

802
total number of

506 (100%)

guardians/children
scheduled for the PPM

guardians/children who
joined the PPM

guardians/children who
did not join the PPM

296 335 (66.2%)
children who

abandoned the habit

171 (33.8%)
children who did not
abandon the habit

Figure. Organization chart.

individual counseling to reinforce the need for habit
abandonment, insofar as individual counseling is
an effective way of promoting behavioral changes
in parents and improving oral health conditions
in children’. Children’s guardians, who did not
report abandonment of the oral habit in a regular
appointment, were invited to continue attending
the PPM meetings. Once the children reported
abandonment of the oral habit, they maintained only
regular PIOHP-UEL appointments.

The results received statistical treatment according
to the Statistical Package for Social Sciences (SPSS)
Program, version 15.0, by descriptive analyses of the
data, and applying the Chi square and the Fisher
Freeman-Halton tests, with a level of significance of
5% and an interval of confidence of 95%.

Results

In this study, 335 (66.2%) children of the total
sample (n = 506) abandoned the oral habit (Figure);
54.1% were female and 45.9% were male, and their
mean age was 3.7 (£0.7) years. The most commonly
identified habit was bottle-feeding (56.1%), followed
by bottle and pacifier (18.4%), finger (11.9%), bottle and
finger (7.1%), pacifier (5.7%), pacifier and finger (0.6%),
and bottle/pacifier/finger (0.2%) (Table 1).

Table 1. Characterization of the study sample - n(%).

Gender
Type of habit Total
Female Male

Bottle 141 (27.9) 143 (28.2) 284 (56.1)
Bottle/pacifier 49 (9.7) 44 (8.7) 93 (18.4)
Finger 42 (8.3) 18 (3.6) 60 (11.9)
Bottle/finger 203.9) 16(32)  36(7.1)
Pacifier 19 3.7) 10 (2.0) 29 (5.7)
Pacifier/finger 3(0.6) 0 (0.0) 3(0.9)
Bottle/pacifier/finger 0(0.0) 1(0.2) 1(0.2)
Total 274 (54.1) 232 (45.9) 506 (100.0)

The type of oral habit significantly influenced
the decision to abandon it (p = 0.0001, Table 2).
Furthermore, when the patient decided to abandon
it, the finger habit alone (6 months) or this associated
to the bottle habit (9 months) required more time to
be abandoned.

Only 27.4% of children who had only one oral
habit did not abandon it, compared with 51.9% of
those with two or more associated habits. Of the
children with only one type of habit, 46.6% succeeded
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in abandoning it in the first three months of the
guardian’s participation in the PPM. As for the children
who had two or more habits, only 21.8% abandoned
them in the first three months (p = 0.042, Table 3).
In the current study, no significant association
was found between the abandonment of the sucking

habit and breastfeeding history (p = 0.283, Table 4).
Of the total 506 children participating in the PPM,
421 showed a history of breastfeeding. Of these,
283 (67.2%) were able to abandon the habit, and 52
(61.2%) of the children with no breastfeeding history
also succeeded.

Table 2. Distribution of the type of oral habits in relation to the time to abandonment.

Abandonment of oral habits - n (%)

Yes
Type of habit* Time to abandonment No Total
3 months 6 months 9 months
235 (82.7)
Bottle 49 (17.3) 284 (100)
157(55.3) 53 (18.7) 25 (8.8)
49 (52.7)
Bottle/pacifier
24(25.8) 15(16.1) 10 (10.8) 44 (47.3) 93 (100)
12 (20.0)
Finger
3(5.0) 6 (10.0) 3(5.0) 48 (80.0) 60 (100)
235 (38.9)
Bottle/finger
5(13.9) 3(8.3) 6(16.7) 22 (61.1) 36 (100)
24 (82.8)
Pacifier
14(48.3) 9(31.0) 1(3.4) 5(17.2) 29 (100)
0 (0.0)
Pacifier/finger
0(0.0) 0 (0.0) 0 (0.0) 3 (100) 3 (100)
1(100)
Bottle/pacifier/finger
0(0.0) 0 (0.0) 1(100) 0 (0.0 1(100)
*Statistically different. Fisher Freeman-Halton Test: 28.49. p = 0.0001.
Table 3. Distribution of the number of oral habits in relation to the abandonment of oral habits.
Abandonment of oral habits [n (%)]
Yes
Amount of oral habits* Time to abandonment No Total
3 months 6 months 9 months
271 (72.6)
1 oral habit 102 (27.4) 373 (100.0)
174 (46.6) 68 (18.3) 29 (7.8)
64 (48.1)
2 or more oral habits 69 (51.9) 133 (100.0)
29 (21.8) 18 (13.5) 17 (12.8)
Total 203 (40.1) 86 (17.0) 46 (9.1) 171 (33.9) 506 (100.0)

* Statistically different, Chi Square: 36.225, p = 0.042.
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Additionally, no significant association was found
between abandonment of the sucking habit and
parental education (p = 0.051, Table 5). The highest rates
of habit abandonment were found in children whose
parents had an incomplete elementary education
(75%), followed by a complete college education
(73.8%), a complete elementary education (63.4%)
and a complete secondary education (60.3%). It was
also found that the highest habit abandonment rate
(39.9%) was found in the first three months after the
PPM began. After six months and nine months, the
rate was 17.1% and 9.1%, respectively (Table 5).

Table 4. Distribution of the adoption of breastfeeding in
relation to the abandonment of oral habits.

Abandonment of oral habits [n (%)]

Breastfeeeding Yes No TOTAL
Yes 283 (67.2) 138(32.8) 421 (100)
No 52(612) 33(38.8) 85(100)
Total 335(66.2) 171(33.8) 506 (100)

Chi Square: 1.155, p = 0.283.

Discussion

Parental involvement in preventive educational
programs is essential, since parents are co-responsible
for the promotion and maintenance of the oral health
conditions of their children, and have the role of
pursuing a better quality of life”®. The knowledge
acquired by parents and their children, invariably,
has repercussions on the oral health practices of other
family members'.

Even after the children received frequent guidance
to abandon bottle, pacifier and finger habits, this
study found that 802 (10.9%) of the 7,343 assessed
children treated in the PIOHP-UEL (2006-2013)
retained nutritive and non-nutritive habits at 3 years
of age (Figure). Garbin et al.”® reported that even
knowing that pacifier sucking may damage oral
health, most parents offer a pacifier to calm the child.
The difficulty in abandoning sucking habits has been
highlighted in the literature of other studies, which
shows even more significant data in populations
not assisted by specific programs, like the studies
by Santos et al.® and Moimaz et al.’®. These authors
verified that these habits were maintained in 40.2%
and 53.3% of the children, respectively, thus drawing

Table 5. Distribution of the level of parental education in relation to abandonment time of oral habits.

Abandonment of oral habits [n (%)]

Level of parental education Time to abandonment No TOTAL
3 months 6 months 9 months
12 (75.0)
Incomplete elementary education 4 (25.0) 16 (100.0)
7 (43.8) 4(25.0) 1(6.3)
45 (63.4)
Complete elementary education 26 (36.6) 71 (100.0)
31 (43.7) 11 (15.5) 3(4.2)
141 (60.3)
Complete secondary education 93 (39.7) 234 (100.0)
85 (36.3) 33(14.2) 23 (9.8)
137 (73.8)
Complete college education 48 (26.2) 185 (100.0)
80 (42.6) 38 (20.8) 19 (10.4)
Total 203 (39,9) 86 (17.1) 46 (9.1) 171 (33.9) 506 (100.0)

Chi: 13.280, p = 0.051
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attention to the problem of having no guidance
program in place.

Itis important to emphasize that the bottle sucking
habit was the most prevalent oral habit, since it was
mentioned by 81.8% of the guardians, either alone
(56.1%) or associated with other habits (bottle/pacifier:
18.4%, bottle/finger: 7.1%, bottle/pacifier/finger: 0.2)
(Table 1). This high prevalence of the bottle sucking
habit was also verified by Moimaz et al.” (96.2%) and
Massuia et al.* (87.2%). Therefore, although the vast
majority of parents report that the bottle habit can cause
damage to their children’s teeth, Garbin et al.”® revealed
that they encountered a high degree of difficulty to
remove it, because removal involves modification of
eating habits and replacing the supply of milk. This
same difficulty was pointed out by the guardians of
children involved in this study, indicating that this
reluctant behavior deserves special attention from
dentists, who should instruct parents not to use bottles
if possible, or at least remove this habit earlier®'®.

Moreover, the difficulty in abandoning sucking
habits after 3 years of age may signal a psychological
disorder related to the inability to deal with situations
of emotional stress and anxiety, and a return to
childish behavior. For this reason, it is expected that,
at 3 years of age, the child is able to give up sucking
habits'®, thus reducing the risk of malocclusion®.

The current study demonstrated that the type of oral
habit could significantly influence the habit-abandoning
decision (Table 2). The bottle habit was the most
prevalent and the easiest to be removed, given that 55.3%
of the children with this habit were able to abandon
it 3 months after the first PPM meeting. A similar
result was verified for the pacifier habit, considering
that 48.3% of the children also abandoned this habit
3 months after the first PPM meeting, though this habit
was less prevalent in the studied population. On the
other hand, more time was necessary to abandon
the finger sucking habit. These data are significant,
since Bishara et al.*” showed that if pacifier and finger
sucking habits exceed 48 months of age, the induction
potential of malocclusion increases considerably.
Moreover, finger or pacifier sucking habits led to a
higher prevalence of overjet".

In addition, this study found that children who
had only one habit abandoned it more easily (72.6%)
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(Table 3). These results concur with the studies by
Massuia and Carvalho*, who found a significant
association between the presence of malocclusions
and sucking habits (bottle, pacifier and finger), and
pointed out that the association of habits (bottle and
finger) represents a greater difficulty for abandonment.
Therefore, a deleterious habit is easier to eliminate
when it is not associated with two or more habits.

In the present study, it was also found that 421
(83.2%) of the 506 children surveyed were breastfed;
this data shows that the recommendation by the World
Health Organization? is being observed. According
to Santos et al.”® and Barreto?, breastfeeding should
be encouraged, since it represents a mechanism
of development and strengthening of facial
muscles/bones, thereby contributing to the child’s
emotional maturity and to the prevention of sucking
habits. However, no significant association was found
in this study between abandoning the sucking habit
and breastfeeding (Table 4). The data analyzed in this
study are supported by the study by Hermont et al.Z,
which showed a lack of scientific evidence to confirm
the association between the duration of breastfeeding
and incidence of sucking habits and malocclusion.
These authors also emphasize the importance of
further cohort studies focusing exclusively on
breastfeeding to elucidate this association.

Another relevant aspect refers to sucking
habits as etiological factors for the development of
malocclusions**'>¥. Dimberg et al * showed a significant
association between sucking habits and anterior open
bite and posterior crossbite. Corréa-Faria et al ® identified
bottle feeding and deleterious oral habits as determinants
for malocclusion in preschool children. Peres et al’,
found that 34% of the children studied showed greater
horizontal overjet, 37% showed anterior open bite, and
10% showed posterior crossbite in the deciduous dentition.
These studies reinforce the importance of encouraging
early abandonment of sucking habits as a preventive
measure for the development of malocclusions.

In addition, Santos et al.® state that socioeconomic
and educational factors could influence the oral health
of children, and indicate an association between
the parents’ level of education and the occurrence
of sucking habits (p = 0.006). However, Peres et al.”
found no association between maternal level of
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education and malocclusion. The association between
the parents’ level of education and the abandonment
of the sucking habit was not significant in this study,
considering that 39.9% of the children with the habit,
who participated in the PPM, abandoned the habit in
the first three months, regardless of their guardian’s
education level (Table 5). This is probably because all
the parents in the PPM program received the same
instructions, regardless of their socioeconomic level.

Because of the retrospective nature of this study;,
some important aspects such as dental occlusal,
myofunctional performance and specific characteristics
of oral habits (intensity, duration and frequency) were
not included in the records and could not be assessed.
Thus, prospective studies on oral habits should
be encouraged, but the advantages of prospective
trials must always be weighed on behalf of patient
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