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ABSTRACT

The objective was to analyze variations in dental arch width in relation to oral habits. Maxillary and mandibular intercanine and intermolar distance were determined in 
relation to certain oral habits in 1297 children (ages 3 to 6 years). After an oral examination, the parents of each child completed a questionnaire about oral habits, 
including the use of a dummy or a bottle (or both), finger sucking, mouth breathing, breast- or bottle-feeding, and duration of these habits. Data were subjected to 
statistical analysis by the chi-square test for qualitative variables and analysis of variance for quantitative variables with homogeneous variances. Statistical significance 
was P < .05. In general, the maxillary arch was larger than the mandibular arch with regard to both the intercanine and the intermolar distances and more significantly so 
in boys. In relation to age, a significant increase was found only for the mandibular intercanine distance (P = .001). When arch width was analyzed in relation to various 
oral habits, the maxillary intercanine distance was less in children who used a dummy, especially one of a round design (P = .003). The maxillary intercanine distance 
was also less in children who breathed through their mouth (P = .002). In most cases, dummy use and mouth breathing were associated with a reduction in the 
intercanine distance in the maxillary arch. A dummy habit leads to a reduction in maxillary arch width, and mouth breathing causes a reduction in the size of both arches. 
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It is widely believed that the deciduous dental arches are the starting point and basis for proper development of the permanent dental arches. In this sense, various oral habits have 
been suggested to contribute to faulty development of occlusions in the deciduous dentition, and this impaired occlusion can be carried forward to the permanent teeth. Warren et al1 
underlined that the duration of these habits in children should be shortened and suggested that parents be informed about the bad influence of these habits on the development of the 
dental arches. Kohler and Holst2 also indicated that finger-sucking habits and dummies can lead to the development of impaired occlusions. 

Fukata et al3 described the bad effects of nonnutritive sucking on the deciduous dentition, and in 1987 Labbok and Hendershot4 noted that breast-feeding protects against impaired 
occlusions. The world health authorities, gathering these and other data, advise breast-feeding as a usual habit to prevent alterations of the occlusion in the deciduous dentition. 

Similarly, the size of the deciduous dental arches is potentially a crucial factor in determining correct tooth alignment. The space in the jaws created by growth and development 
allows the permanent molars to erupt correctly. The same space increase will not happen to the incisors, canines, and premolars. Their final position is largely determined by the space 
available as already defined by deciduous dentition.

Therefore, as part of a much wider epidemiological study of occlusion in the deciduous dentition, dental arch width and its possible variations were analyzed in relation to oral habits. 
This is the first report about habits and occlusion done in prekindergarten pupils in Seville that includes such a large sample of patients. This work focuses attention on the incidence of 
nonnutritive sucking habits in our population and the effects of the duration of these habits.

MATERIALS AND METHODS Return to TOC

From 195 schools in Seville that cater to preschool children, three were selected at random from each of the six Municipal Health Districts, one each for high, medium, and low 
socioeconomic levels.

In total, the sample consisted of 1297 children (719 girls and 578 boys), with a mean age of 4.7 ± 0.7 years. 

All the children in the study met the inclusion criteria, which included ages 3 to 6 years inclusive, a student at one of the chosen schools, an examination by two investigators, all the 
normal number, size, and shape of teeth present, no major tooth destruction or reconstruction, parental completion of a questionnaire about the child's habits (Appendix 1 ), and no 
oral or systemic condition that might influence the results.

Three work teams were created for the purposes of conducting the study, each composed of a dentist and an assistant. To ensure consistency of criteria, the proposed process was 
carried out on patients attending the School of Dentistry before the study began.

Because of the large sample, the dental arches were measured directly in the mouth and did not use study models. Fine-pointed calipers, accurate to within 0.01 mm, were used to 
intraorally measure the arch widths. The intercanine distance was taken as the distance between the deciduous canine cusp tips or the estimated location if wear facets were present. 
The intermolar distance was taken as the distance between the mesiobuccal cusp tips of both second deciduous molars. Overjet and overbite were studied, but they are not part of this 
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study.

All data were analyzed using the chi-square test for qualitative variables and analysis of variance for quantitative variables with homogeneous variances. For nonhomogeneous 
variances, the nonparametric Kruskal-Wallis test was used. Statistical significance was taken to be P < .05. 
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The results obtained showed that the 1297 children examined had a mean maxillary intercanine distance of 27.48 ± 2.42 mm and a mean maxillary intermolar distance of 40.40 ± 
2.96 mm. In the mandibular arch, the mean intercanine and intermolar distances were 22.70 ± 2.02 mm and 35.78 ± 2.61 mm, respectively. For both the maxillary and mandibular 
arches, the intercanine and intermolar distances were greater in boys than in girls, and these relationships were statistically highly significant (Table 1 ). 

In most cases, the maxillary arch width hardly changed with age, whereas the mandibular arch gradually increased. The statistical significance of this relationship was greater for the 
mandibular arch, for both the intercanine (P = .001) and intermolar (P = .003) distances (Table 2 ).

Of the 1297 children examined, 82% (1063 children) had used or still used a dummy (Table 3a,b ), and these children showed a reduction in the width of the maxillary arch. 
Although the reduction was small and possibly influenced by the big range, it was statistically significant both in the intercanine distance (P = .003) and in the intermolar distance (P 
= .038) (Table 3c ).

The type of dummy used by 53% (693 children) was a round one, and 29% (370 children) used an orthodontic or flat dummy. When arch width was considered in relation to the type 
of dummy used, the intercanine and intermolar widths of the maxillary arch were smaller in children who used a round dummy than in those who used a flat or orthodontic dummy. 
However, this fact was statistically significant only for the intercanine distance (P = .003) (Table 4 ).

With regard to the duration of the habit, a significant difference was present for the maxillary intercanine distance only (P = .03). 

Of the children examined 12% (152 children) habitually sucked their fingers. No significant differences in dental arch widths were seen between children with and without this habit. 

Arch width was reduced in children who breathed through their mouths. However, oral breathing was established by only one question in the interview (Appendix 1 ) and by the 
placing of a mirror under the nose. This relationship was statistically significant only for the maxillary intercanine distance (P = .002) (Table 5 ). 

No significant relationship was found between arch widths and whether or not, or for how long, children had been breast-fed (Table 6 ). It was observed that children who had used 
a bottle had a significant reduction in maxillary intermolar distance (Table 7 ), and as the duration of the habit increased, there was a nonuniform increase in mandibular intercanine 
width (P = .001).
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The maxillary and mandibular intercanine diameters are close to those noted by De Nova et al.5,6 They reported mean maxillary and mandibular intercanine diameters of 27.45 ± 1.95 
mm and 22.16 ± 1.78 mm, respectively, for their sample compared with the results of this study, 27.48 ± 2.42 mm and 22.70 ± 2.02 mm. The maxillary and mandibular intermolar 
diameters (40.05 ± 2.30 mm and 34.49 ± 2.16 mm) are also similar, although the results of this study are somewhat higher (40.40 ± 2.96 mm and 35.78 ± 2.61 mm). 

When the sample was divided by sex, de Nova's results are still similar to those found in this study although slightly lower. For boys, de Nova reported maxillary and mandibular 
intercanine diameters of 27.71 ± 1.86 mm and 22.17 ± 1.67 mm, respectively, whereas the results of this study were 28.01 ± 2.38 mm and 23.00 ± 2.12 mm. Similarly, the maxillary 
and mandibular intermolar diameter results obtained by de Nova were somewhat lower than those reported in this study: 40.52 ± 2.23 mm and 34.61 ± 2.11 mm, compared with 41.05 ± 
2.92 mm and 36.24 ± 2.58 mm. In the girls group, our intercanine diameter results are similar to those reported by de Nova (27.05 ± 2.37 mm and 22.47 ± 1.89 mm compared with 
27.15 ± 1.96 mm and 22.16 ± 1.90 mm as found by de Nova), whereas our intermolar diameters are somewhat greater (39.88 ± 2.89 mm and 35.42 ± 2.57 mm) than those reported by 
de Nova (39.54 ± 2.30 mm and 34.36 ± 2.21 mm). 

Maxillary intermolar and intercanine distances are greater than the corresponding mandibular values. Boys have highly statistically significant larger dental arches than girls. 

The results of this study are closer to those obtained by Knott7 and almost the same as those reported by Foster et al,8 with a maxillary canine distance of 27.85 mm in girls and 
27.97 mm in boys, compared with 27.05 mm in girls and 28.01 mm in boys in this study. Maxillary intermolar diameters differ, however. These differences in the various measurements 
may be due to the different methodology used.

This study is consistent with work by authors such as Woods,9 Foster et al,8 Knott,7 and Beltri et al,10 in which males have wider arches than females, in contrast to the findings of 
Lavelle et al.11 

This study thus confirms other authors' earlier findings, ie, various oral habits encourage the development of impaired occlusion of the deciduous dentition and this is more marked 
when the habit persists for longer than 3 years.

Similar to Zardetto et al,12 we believe that dummy use may lead to a reduction in the maxillary intercanine distance, the severity of which may be related to the duration of the habit. 
According to Larsson13,14 and Ogaard et al,15 prolonged dummy use leads to a reduction in the maxillary intercanine distances and an increase in the mandibular intercanine distances 
because of the low position of the tongue during sucking. This is, of course, a highly significant factor in the development of posterior crossbites. 

The reduction in maxillary intercanine width in children with a dummy in this study agrees with Bowden16 and Larsson,13,14 whereas the measurements in the mandibular arch were 
practically unchanged. Warren et al1,17 associated dummy use and finger sucking with an increased prevalence of anterior open bite and a reduction in overbite. In particular, dummy 
use is associated with open bite, posterior crossbite, increased mandibular arch width, and increased palatal depth. Finger sucking is associated with open bite, increased overjet, and 
reduced maxillary arch width.

The results of this study confirm the findings of Warren et al18 with regard to habit duration. This means that even children with a short-term habit (12 months) have detectable 
differences in the above parameters. It is from 24 months onward that there is an increased risk of developing posterior crossbite (with an increase in the mandibular intercanine width) 
and overjet becomes more pronounced. Therefore, similar to Larsson,14 we advise breaking the habit between the second and third year of life. If necessary, orofacial myofunctional 
therapy should be used to counteract the adverse effect of such habits.
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● In most cases, the dummy habits lead to a reduction in maxillary arch width, particularly in the region of the canines.



● In children who used a round dummy, maxillary intercanine and intermolar widths were smaller than in children who used a dummy of flat or orthodontic design. 

● The finger-sucking habit, with increasing habit duration, was associated with an increase in mandibular intermolar distances. 

● Breathing through the mouth appeared to be associated with a reduction in the size of both arches. This was more significant in the maxillary intercanine distance. 

● Therefore, to prevent malocclusions in the deciduous dentition, the public should be informed of the harm caused by certain oral habits, the benefits of breast-feeding, and the 
need to correct bad habits between the second and third year of life.
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