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Abstract

Secondary data from a randomized sample of
Brazilian preschool children were analyzed to
evaluate the prevalence of occlusal deviations
in the deciduous dentition that can adversely
affect the permanent dentition, using revised
criteria. Overjet and overbite used cut-off points
described in the literature to exclude mild mal-
occlusion cases. Overjet > 3mm and overbite >
3mm were present in 16% and 7% of the chil-
dren, respectively. On the sagittal plane, only
bilateral deviations were considered: molar re-
lationship in distal step (9.7%) and mesial step
(6%) and canine relationship class 2 (11%) and
class 3 (2.9%). Regarding other occlusal devia-
tions, severity criteria were not reported in the
literature. Crude prevalence rates of openbite
(27.9%), posterior crossbite (11.3%), and crowd-
ing in the maxillary arch (7%) and mandibular
arch (11.3%) were recorded. The assessment of
malocclusion in the deciduous dentition should
focus on the severity of occlusal deviations for
the identification of cases and non-cases that
are relevant to public health. Need for further
consensus and improvement in the interpreta-
tion of epidemiological data on malocclusion
related to this developmental stage is empha-
sized.
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Introduction

Occlusal traits in the deciduous dentition 1,2.3:4,5,6
and the characteristics that adversely affect the
permanent dentition and result in malocclusion
57,8,9,10,11,12,13 have been investigated. Foster &
Hamilton 2 reported the wide variety of occlu-
sal conditions in the deciduous dentition, whi-
ch appears to indicate that these are not fixed
but flexible attributes 14 whose aspects should be
considered in epidemiological investigations.

Despite high malocclusion prevalence des-
cribed in recent studies conducted in both de-
veloped and developing countries 7,89, nearly
all have monotonously repeated the existence
of a wide variation in prevalence values (~5% to
~85%), depending on the interpretation of what
constitutes malocclusion.

Part of this variation during the early stages of
occlusal development cannot be attributed solely
to interaction between genetic background and
environmental factors acting during growth and
development of the dental occlusion 15,16,17,18,19,
but is due to differences in the criteria for inter-
preting relevant occlusal deviations 11,20,

Although such criteria are necessarily arbi-
trary to some extent, they can provide a mea-
ningful basis for recording methods, which can
in turn be applied to comparative epidemiolo-
gical studies in different populations and to the
investigation of interrelationships between the
various traits 20.

Cad. Saude Publica, Rio de Janeiro, 24(4):897-904, abr, 2008

ARTICLE 897



898 Almeida ER et al.

Considered separately or as a whole, these
aspects have pointed to the importance of a bro-
ad consensus on interpretation of malocclusion
severity in the deciduous dentition and the iden-
tification of cases and non-cases.

From a public health perspective, efforts
could provide information for the implementa-
tion of general and specific measures for preven-
tion of malocclusion 21 and reduction of socially
unacceptable malocclusions 7.

This study aimed to evaluate occlusal devia-
tions in the deciduous dentition that can adver-
sely affect the permanent dentition, using revised
criteria for the assessment and interpretation of
prevalence values. Secondary data from a rando-
mized sample of a cross-sectional study on Brazi-
lian preschool children were analyzed 22.

Methods
Study design

Part of the wide variation in malocclusion pre-
valence in the deciduous dentition results
from differences in the interpretation of what
constitutes a malocclusion 23. The plasticity of
the growth and developmental process of the
orofacial complex during this phase of the life
cycle is remarkable 24. There is a need for a more
comprehensive and rigorous assessment of the
clinical dimension, based on sound concepts
of occlusal development, taking into account
the issue of relevance for public health policy-
makers 25.

Based on this theoretical framework, a litera-
ture review of occlusal traits that can adversely
affect the permanent dentition (and thus of the
criteria employed for interpretation of data on
occlusal deviations in the deciduous dentition)
was carried out. This systematized information
was used to analyze secondary data from a cross-
sectional study on Brazilian preschool children
conducted in Maud 22, a municipality located in
Greater Metropolitan Sao Paulo, where a public
oral health program had been implemented for
pregnant women and preschoolers (http:www.
maua.sp.gov.br; accessed on 11/0ct/2006).

Data source

Children from three to five years old were ran-
domly selected from a list of 3,409 children enrol-
led in public (municipal) and private preschools
in 2001. The projected sample size was based on
a prevalence of malocclusion in the deciduous
dentition of approximately 50%, with 5% sample
error, 95% confidence level, and a 20% non-res-
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ponse rate. Four hundred and sixty-eight chil-
dren were called for the dental examinations,
156 for each year of age 26. A total of 385 children
(82.3%) were examined.

In order to evaluate the occlusal traits in the
deciduous dentition, only children with com-
plete deciduous dentition and no permanent
teeth erupted were considered eligible for the
sub-sample 27. Likewise, to eliminate potential
biases, children with exfoliated deciduous tee-
th and with partially or totally erupted perma-
nent teeth — which correspond to a later stage
of occlusal development — were excluded from
the study. The final sub-sample consisted of 344
preschoolers.

Five calibrated dentists conducted the exami-
nations in the preschoolers under natural light,
using CPI probes (ball point) 28, wooden spatu-
las, and buccal mirrors. Occlusion was observed
in maximum intercuspal relationship, and data
were recorded on charts especially developed for
the study 22.

Sagittal relationship of dental arches was de-
termined from the relationships of the second
deciduous molars and canines as classified ac-
cording to Baume 1 and Foster & Hamilton 2, res-
pectively. The molar relationship was classified in
straight terminal plane, when the terminal plane
of the second deciduous molars was flush, distal,
or mesial, according to the distal or mesial step
terminally. The canine relationship was denoted
Class 1 if the tip of the maxillary canine occlu-
ded in the embrasure of the mandibular canine
and first molar, Class 2 if the tip of the maxillary
canine was anterior to Class 1, and Class 3 if it
was posterior to Class 1. The molar and canine
relationships were recorded separately on both
sides. Prevalence rates were defined considering
bilateral deviations.

Posterior crossbites were also classified ac-
cording to Foster & Hamilton 2. Unilateral and
bilateral posterior crossbites were recorded in
the presence of one or more buccally or lingually
displaced/occluding teeth in the posterior seg-
ment (deciduous molars) on one or both sides,
respectively.

Maxillary and mandibular overjet, overbite,
and openbite were assessed using a CPI probe 28
in millimeter measurements.

Overjet was defined as horizontal overlap of
the incisors and was positive if the upper incisor
was ahead of the lower incisor and negative if the
lower incisor was in front of the upper incisor
(mandibular overjet), and was assessed using the
probe from the labial surface of the most anterior
lower central incisor to the labial surface of the
most anterior upper central incisor, parallel to
the occlusal plane.



Overbite was considered as the vertical over-
lap of the incisors when the posterior teeth we-
re in contact, classified as positive if the incisors
overlapped vertically and negative — defined as
openbite - if they were vertically separated. If an
openbite was present, a single measurement was
performed between the edge of the lower central
incisor and that of the upper central incisor.

Crowding and spacing were assessed qualita-
tively (presence/absence) by registering overlap-
ping teeth or interdental spaces, as proposed by
Baume 1. Type I and II arches were characterized
as the presence or absence of generalized inter-
dental spaces, respectively.

Examiners were subjected to calibration. Du-
ring data collection, 9.1% of the sample was ree-
xamined and the intra-examiner error was also
measured, as recommended by WHO 28. Kappa
coefficient 29 was adopted to assess the exami-
ners’ reproducibility for each occlusal trait. Du-
ring calibration, all outcomes showed kappa >
0.61 except the molar relationship (0.60) and ka-
ppabetween 0.61 and 1.00 during data collection.
Therefore, the resulting data were considered re-
liable for the proposed analysis in this study.

Table 1

OCCLUSAL DEVIATIONS IN DECIDUOUS DENTITION

Analysis

Analyzed data and tabular presentation were ob-
tained using SPSS 11.0 software (SPSS Inc., Chi-
cago, USA).

Results

Data from the study conducted in Maud showed
a sub-sample of 344 preschool children, 51.7%
boys and 48.3% girls (mean age = 3.94; median =
4.00).

Frequencies and proportions of molar and
canine relationships were analyzed. Values on
the diagonals correspond to the number of cases
with identical conditions on the right and left si-
des. Comparing these values by referenced teeth
and between sides, the results showed a strong
similarity in sagittal intermaxillary relationships
(Table 1). Considering values from both sides,
the relationships of the second deciduous mo-
lars were straight terminal plane 84.3%, distal
step 9.7%, and mesial step 6%. The frequencies
of Class 1, 2, and 3 canine relationships were 86%,

Distribution of molar and canine relationships in a sample of preschoolers. Maud, Séo Paulo State, Brazil.

Right side Left side
Class 1 Class 2 Class 3
Canine Molar Canine Molar Canine Molar
n % n n % n % n % n %
Females
Class 1
Canine 132 97.8 129 95.5 1 0.7 2 1.5 2 1.5 4 3.0
Molar 132 95.7 136 98.6 4 2.9 2 1.4 2 1.4 - -
Class 2
Canine 7 30.4 8 34.8 16 69.6 14 60.9 - - 1 4.3
Molar 4 23.5 2 11.8 13 76.5 14 82.4 - - 1 5.9
Class 3
Canine 4 50.0 4 50.0 1 12.5 1 12.5 3 37.5 3 37.5
Molar 7 63.6 3 27.3 1 9.1 1 9.1 3 27.3 7 63.6
Males
Class 1
Canine 133 94.3 127 90.0 5 3.5 7 5.0 3 2.1 7 5.0
Molar 126 92.0 132 96.3 6.6 3 2.2 2 1.5 2 1.5
Class 2
Canine 10 35.7 14 50.0 18 64.3 14 50.0 - - - -
Molar 11 44.0 8 32.0 14 56.0 17 68.0 - - - -
Class 3
Canine 3 33.3 2 22.2 - - - - 66.7 7 77.8
Molar 9 56.3 3 18.7 - - 1 6.3 7 43.7 12 75.0
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11%, and 2.9%, respectively. Confidence intervals
(95%) for the prevalence values of molar and ca-
nine relationships did not indicate statistically
significant differences between molar and cani-
ne relationships.

Prevalence rates of unilateral and bilateral
posterior crossbite were 10.5% and 0.8%, respec-
tively. Type I arches were found in approximately
80% of the sample in both upper and lower den-
tal arches. Crowding was observed in 7.0% (ma-
xillary arch) and 11.3% (mandibular arch).

Overjet > 3mm was registered in 16% (Figure
1), openbite in 27.9%, and overbite > 3mm in 7%
of the preschool children (Figure 2).

Discussion

Epidemiological studies on malocclusion are im-
portant for the identification of changes in oc-
clusion during growth and for understanding the
distribution of oral health conditions in individu-
als and between different population groups 30.
Cross-sectional studies help formulate hypo-
theses to deal with the main factors associated
with malocclusion, but they have some limita-
tions. Interpretation and direct comparison be-
tween the results should be done with caution.
Certain difficulties when attempting to des-
cribe and interpret data on malocclusion in the
deciduous dentition have been reported: chil-

Figure 1

dren with permanent teeth included in the sam-
ple; differences in measurement and tabulation
of specific disorders; identification of cases and
non-cases from an epidemiological perspecti-
ve; definition of severe and mild cases from the
perspective of public health rather than clinical
orthodontics; and lack of an index to provide a
meaningful score of occlusal conditions in the
deciduous dentition as a whole.

A bilateral relationship of the second deci-
duous molars in straight terminal plane was re-
corded in 84.3% of the sub-sample 22. The molar
relationship in the deciduous dentition is consi-
dered one of the main factors influencing deve-
lopment of the permanent dentition, since it is
capable of directing the path of eruption of the
first permanent molars, oriented by distal surfa-
ces on the second deciduous molars 1. There is a
consensus among specialists that a distal step of
the second deciduous molars may develop into
Angle Class 2 molar relationship in the perma-
nent dentition 11,12,31,32,33, Similarly, a mesial step
of the second deciduous molars seldom turns in-
to a distal bite. In both cases, the relationship of
the second deciduous molars appears to provide
a fairly reliable prediction of future permanent
molar relationship 11.

Prevalence of bilateral Class 1 canine re-
lationship was 86%. Despite the notion that
canine is a more reliable indicator than molar
relationship for determining intermaxillary re-

Percent distribution of overjet in a sample of preschoolers. Maua, Sao Paulo State, Brazil.
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Figure 2

OCCLUSAL DEVIATIONS IN DECIDUOUS DENTITION

Percent distribution of overbite in a sample of preschoolers. Maud, Sao Paulo State, Brazil.
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lationship 3534, the results showed that bilateral
molar and canine relationships were not signi-
ficantly different. This result should be confir-
med using further epidemiological studies, and
the magnitude of sagittal relationship deviations
should be more precisely measured.

Overjet and overbite adopted cut-off points
described in the literature that allowed excluding
cases of mild malocclusion. Overjet > 3mm and
overbite > 3mm were recorded in 16% and 7%
of the children, respectively. Attention should be
given to the interpretation of these rates, consi-
dering that recent epidemiological studies ha-
ve recognized prevalence rates of these occlusal
conditions up to 3mm as the standard of accep-
tability 5,913,

Deep overbite generally interferes in ope-
ning, protrusion, and lateral movements and is
potentially hazardous to the temporomandibu-
lar joint when transferred to the permanent den-
tition 35. A negative overbite (openbite) appears
to be the only malocclusion expected to decrea-
se in the transition to the permanent dentition 5.
This speaks in favor of investigation of the
openbite magnitude and factors that could be
associated with its occurrence in the deciduous
dentition, in order to identify possible implica-
tions for the permanent dentition. Preventive
strategies during childhood are indicated 9.

Likewise, attention should be given to the
posterior crossbite in the deciduous dentition.

Posterior crossbite is one of the most prevalent
malocclusions in the deciduous and early mixed
dentition 11. It is believed that a posterior cros-
sbite is transferred from the deciduous to the
permanent dentition 11,35, with long-term effects
on the growth and development of the teeth and
jaws, and even craniofacial asymmetry 10,11,36,37,
Impaired nasal breathing caused by enlarged
tonsils and adenoids 11,19 are also related to pos-
terior crossbites, and can be diagnosed early.

An increasing trend in crowding when trans-
ferred from the deciduous to the permanent den-
tition and its consequences have been documen-
ted 10,38, However, some authors have failed to
distinguish between absence of interdental spa-
ces and crowding when describing their results
2,3,530,39, making it difficult to compare results.
Efforts in the assessment of crowding severity are
also recommended.

The problem is complex and highlights the
need to develop a standardized measurement for
assessing the deciduous dentition, capable of: (1)
defining a deviation from ideal occlusion that is
severe enough to require orthodontic treatment,
(2) quantifying the social and psychological im-
pact of malocclusion during childhood, and (3)
identifying the opinions of the family and child
regarding the appearance and masticatory effi-
ciency of the child’s dentition.

These factors, analyzed together, would con-
tribute to the development of an occlusal index.

Cad. Saude Publica, Rio de Janeiro, 24(4):897-904, abr, 2008
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They might also allow the definition of cases and
non-cases, an essential concept in epidemiolo-
gical studies.

Conclusions

From a public health perspective, assessment of
malocclusion in the deciduous dentition should

Resumo

Dados secunddrios de uma amostra aleatoria de pré-
escolares brasileiros foram analisados com o objetivo
de avaliar a prevaléncia de desvios oclusais na denti-
¢do decidua, que podem adversamente afetar a den-
ticdo permanente, com base em critérios revisados.
Overjet e overbite apresentaram pontos de corte des-
critos na literatura para a remogdo dos casos de md
oclusdo leve. Overjet > 3mm e overbite > 3mm afeta-
ram 16% e 7% das criangas, respectivamente. No plano
sagital foram consideradas apenas as taxas de desvios
bilaterais: relagdo molar em degrau distal (9,7%) e
mesial (6,0%); relagdo dos caninos Classe 2 (11,0%) e
Classe 3 (2,9%). Para os demais desvios ndo foram re-
latados na literatura critérios de severidade. Valores
brutos de mordida aberta anterior (27,9%); mordida
cruzada posterior (11,3%); apinhamento dentdrio ma-
xilar (7,0%) e mandibular (11,3%) foram registrados.
A avaliagdo da md oclusdo na dentigdo decidua deve
considerar a severidade dos desvios para a identifica-
¢do de casos e ndo-casos de relevincia em satide publi-
ca. Enfatiza-se a necessidade de maior consenso e me-
lhora na interpretagdo de dados epidemiologicos sobre
a md oclusdo nesse estdgio de desenvolvimento.

Oclusdo Dentdria; Dentigcdo Primdria; Satide Bucal

Cad. Saude Publica, Rio de Janeiro, 24(4):897-904, abr, 2008

focus on its magnitude and severity, crucial for
efficiently targeting actions during childhood
and preventing problems with occlusion later in
life. Acknowledging that malocclusion cannot be
considered a disease with a series of well-defined
symptoms, standard methods for its evaluation
should be adopted. Need for further improve-
ment and consensus on the interpretation of
epidemiological data is emphasized.
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