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Dental Arch Dimensions in the Mixed Dentition: A Study

of Italian Children Born in the 1950s and the 1990s

Efisio Defraia?; Giulia Baroni®; Andrea Marinellic

Abstract: The objective of this study was to compare the dental arch dimensions in the mixed
dentition in two modern samples living in the same geographic area and separated by almost 35
years. A group of 83 subjects (39 boys and 44 girls) born between 1953 and 1959 (mean age:
eight years and three months *+15 months for the boys and seven years and 11 months +12
months for the girls) were compared with a group of 84 subjects (38 boys and 46 girls) born
between 1990 and 1998 (mean age: eight years and eight months +12 months for the boys and
eight years and four months =11 months for the girls). Measurements were taken on dental casts
for posterior and anterior arch segments, intermolar and intercanine width, and mesiodistal size
of incisors. The available anterior space in both arches and the posterior and anterior transverse
dimensions were calculated. Groups were compared using a nonparametric test (Mann-Whitney
U-test) for independent samples (P < .05). Results show that both boys and girls of 1990s showed
significantly smaller maxillary intermolar width when compared with 1950s. Posterior transverse
interarch discrepancy was significantly minor in girls of 1990s. The present population has a
greater probability of developing a malocclusion as a consequence of the secular trend toward

the reduction of the width of the upper arch. (Angle Orthod 2006;76:446—451.)
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INTRODUCTION

Modern population are affected by characteristic dis-
eases such as malocclusions, caries, diabetes, hyper-
tension, and heart disease that are uncommon in un-
derdeveloped societies.* The changes in environment,
habits, and the greater diffusion of respiratory pathol-
ogies were considered to be responsible for a pro-
gressive increase in the prevalence of malocclusions.?
Occlusal patterns follow secular trends that were de-
scribed in the literature in several populations; this ten-
dency was found not only between ancient and mod-
ern subjects but also in the comparison among cohorts
of the same century separated by almost 30 years.>2
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Transverse dental arch dimensions, in particular, ap-
pear to be progressively reduced. A secular trend to-
ward a reduction of the anterior space and an in-
creased prevalence of crowding was also described
by Lavelle® and Brin et al,’® whereas Lindsten et al°
did not find similar results. The dimensions of posterior
segment in the mixed dentition show instead a trend
through an increase in contemporary people when
compared with ancient populations (showing interprox-
imal attrition) and subjects of the half of the last cen-
tury (showing an higher prevalence of interproximal
caries).* The aim of this study is to compare the dental
arch dimensions in the mixed dentition in two modern
samples living in the same geographic area and sep-
arated by almost 35 years: a group of subjects born
in 1950s and another group born in 1990s.

MATERIALS AND METHODS
Subjects

The 1950s group (50sG) of 83 subjects (39 boys
and 44 girls) was derived from the files of patients,
who were first observed at the Department of Ortho-
dontics of the University of Florence, ltaly, in the
1960s. All subjects were born between 1953 and
1959. The mean age of the 50sG was eight years and
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three months =15 months for boys and seven years
and 11 months *12 months for girls. The boys pre-
sented 19 subjects with Class |, 17 subjects with Class
[l division 1, and three subjects with Class Il maloc-
clusions. The girls presented 21 subjects with Class I,
18 subjects with Class Il division 1, two subjects with
Class Il division 2, and three subjects with Class Il
malocclusions.

The 1990s group (90sG) of 84 subjects (38 boys
and 46 girls) was derived from patients observed at
the same Department in the years between 1996 and
2003. These subjects were born between 1990 and
1998. The mean age of the 90sG was eight years and
eight months =12 months for boys and eight years
and four months =11 months for girls. The males pre-
sented 20 subjects with Class |, 16 subjects with Class
II, and two subjects with Class Ill malocclusions. The
females presented 21 subjects with Class I, 20 sub-
jects with Class Il division 1, two subjects with Class
Il division 2, and three subjects with Class Il maloc-
clusions.

The following inclusionary criteria were adopted for
both groups: (1) availability of detailed clinical files; (2)
absence of any previous orthodontic treatment; (3) ab-
sence of bruxism; (4) absence of unilateral posterior
crossbite; (5) availability of dental casts of good qual-
ity; (6) absence of missing teeth, dental traumas, den-
tal anomalies, deep caries, restorations; and (7) avail-
ability of panoramic radiographs.

All subjects were Caucasians belonging to the same
geographic area (Tuscany). They all presented in early
mixed dentition (presence of first permanent molars
and upper and lower central and lateral incisors erupt-
ed or in phase of eruption). To reduce the range of
variables affecting arch measurements, the two
groups were matched for sex distribution and preva-
lence of sagittal malocclusions. Unilateral posterior
crossbhites (as assessed from the dental records and
confirmed by the dental casts) were excluded because
of the expected asymmetries between the sides with
and without a crossbite. Panoramic radiographs were
examined to control the absence of dental anomalies,
deep caries, and restorations.

METHODS

Measurements were made on dental casts by one
of us (Dr. Baroni) using a sliding caliper.

The following measurements were taken (1) poste-
rior segment (right and left): the distance between the
mesial surface of the first permanent molar and the
mesial surface of the deciduous canine; (2) anterior
segment (right and left): the distance between the me-
sial surface of the deciduous canine and the mesial
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surface of the permanent central incisor; and (3) me-
siodistal size of each permanent incisors.

These measurements were taken for upper and low-
er arch and for left and right sides. (1) Interincisal mid-
line diastema (upper and lower); (2) available space
was calculated as the sum of anterior segments and
interincisal midline diastema minus the sum of the me-
siodistal sizes of the teeth; (3) maxillary intermolar
width: distance between the central fossae of right and
left first maxillary molars; (4) mandibular intermolar
width: distance between the tips of the distobuccal
cusps of right and left first mandibular molars; (5) pos-
terior transverse interarch discrepancy (PTID): differ-
ence between maxillary and mandibular intermolar
widths; (6) maxillary intercanine width: distance be-
tween the mesial margin of right and left maxillary de-
ciduous canine; (7) mandibular intercanine width: dis-
tance between the tips of the cusps of right and left
deciduous canine. If the cusp tips were abraded, the
assumed center of the abraded area was used; and
(8) anterior transverse interarch discrepancy: differ-
ence between maxillary and mandibular intercanine
widths.

Method error

Fifteen randomly selected models were remeasured
to calculate method errors for all the variables, as de-
scribed by Dahlberg.** Any systematic error was de-
termined by calculating the coefficients of reliability for
all the variables, as suggested by Houston.*? Method
errors ranged from 0.00 to 0.66 mm. Corresponding
coefficients of reliability ranged from 0.81 to 1.00.

Statistical analysis

The data from cast measurements of the two groups
were compared separately for boys and girls, using a
nonparametric test (Mann-Whitney U-test) for inde-
pendent samples (P < .05). All statistical computa-
tions were performed with a Social Science Statistical
Package Software (SPSS, Version 12.0, SPSS Inc,
Chicago, IlI).

RESULTS

Descriptive statistics and statistical comparison for
the examined groups are reported in Tables 1 and 2.
Both boys and girls of 90sG showed significantly
smaller maxillary intermolar width when compared with
50sG. PTID was significantly minor in girls of 90sG. A
reduction of the anterior segments of the upper arch
in girls of 90sG on the left side was found, but the
difference is clinically not relevant. No differences
were found for all other examined values.
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TABLE 1. Descriptive Statistics and Statistical Comparison for Females
Females
1950s 1990s
Mini- Maxi- Mini- Maxi- Signifi-
N mum mum Mean SD N mum mum Mean SD z cance

Posterior superior right segment 44 21.0 24.5 2254 0.74 46 20.0 25.0 22.66 1.06 —0.920 NS¢
Anterior superior right segment 44 115 17.0 1428 1.26 45 9.5 175 1486 1.68 —2.114 *
Upper interincisal diastema 44 0.0 4.0 1.27 1.07 45 0.0 4.5 1.07 114 —-1.053 NS
Anterior superior left segment 44 11.0 17.0 14.34 1.59 45 10.0 175 1494 139 -—1.684 NS
Posterior superior left segment 44 21.0 27.5 2265 1.10 46 20.0 25.0 2258 1.04 -0.119 NS
Maxillary intercanine width 44 215 30.0 2599 2.05 46 20.0 30.0 2595 239 -0.174 NS
Maxillary intermolar width 44 41.0 48.5 4451 2.03 46 38.5 48.5 43.42 246 —2.309 *
Mesiodistal size 12 24 5.5 9.0 7.06 0.76 37 55 8.0 6.86 0.67 —0.762 NS
Mesiodistal size 11 44 6.5 10.0 8.73 0.61 45 6.0 10.0 8,57 0.74 —1.342 NS
Mesiodistal size 21 44 6.5 10.0 8.73 0.61 45 6.0 10.0 857 0.74 —-1.342 NS
Mesiodistal size 22 26 5.5 9.0 7.06 0.71 37 5.5 8.0 6.86 0.67 —0.722 NS
Superior available space 24 -6.5 4.5 -0.83 324 38 -6.0 6.0 0.60 2.86 —1.631 NS
Posterior inferior left segment 44 21.5 26.0 23.10 1.08 46 21.0 26.5 23.11 113 -0.294 NS
Anterior inferior left segment 44 7.0 13.0 10.89 1.10 46 8.5 135 10.90 1.13 —-0.250 NS
Lower interincisal diastema 44 0.0 2.0 0.14 0.41 46 0.0 15 0.17 035 -—1.142 NS
Anterior inferior right segment 44 7.5 13.0 1092 0.97 46 8.0 135 11.17 0.97 —1.290 NS
Posterior inferior right segment 44 21.5 25.5 23.15 1.15 46 21.0 25.5 23.09 107 -0.212 NS
Mandibular intercanine width 44 22.0 32.0 2531 2.03 46 21.5 30.5 25.38 224 -0.437 NS
Mandibular intermolar width 44 41.0 50.0 4577 2.24 46 39.5 54.5 45.62 2.63 —0.828 NS
Mesiodistal size 32 38 55 7.0 6.05 0.40 41 5.0 7.0 6.08 050 -0.521 NS
Mesiodistal size 31 44 4.5 6.5 5.62 0.40 46 5.0 7.0 5.67 056 —0.094 NS
Mesiodistal size 41 44 4.5 6.5 5.64 0.39 46 5.0 7.0 5.67 056 —0.017 NS
Mesiodistal size 42 37 5.5 7.0 6.04 0.41 41 5.0 7.0 6.08 050 -0.619 NS
Inferior available space 37 -6.0 4.0 —-1.34 239 43 0.0 17.0 463 452 —0.890 NS
ATID? 44 -3.5 5.0 0.68 1.89 46 -4.5 4.0 0.56 2.17 —0.049 NS
PTID® 44 -4.0 1.0 -1.26 1.16 46 -8.0 -05 —-2.2 1.61 —2.747 Fkk

2 ATID indicates anterior transverse interarch discrepancy.
® PTID indicates posterior transverse interarch discrepancy.
¢ NS indicates not significant.

* P = .05; ** P = .001.

DISCUSSION

Dental conditions of many different “primitive” pop-
ulations have been studied since the beginning of the
last century. Price®® studied Gaelic communities in the
Outer Hebrides, Eskimos and Indians of North Amer-
ica, Melanesian and Polynesian South Sea Islanders,
African tribes, Australian Aborigines, New Zealand
Maori, and the Indians of South America and observed
a very low incidence of dental diseases and malocclu-
sions. In Eskimos, he observed perfect occlusions until
the contact with industrialized societies,** and later the
incidence of malocclusion increased to 50%.%°

Price®? related dental problems with the introduction
of a diet based on processed foods. Begg® in 1954
studied living and dead Australian aboriginals and not-
ed a very low prevalence of malocclusions. He sug-
gested that the loss of interproximal hard tissues be-
cause of attrition could be able to provide enough
space for permanent teeth to achieve an adequate
alignment. Corruccini and Whitley,*” extending Price’s
hypotheses, supported the “disuse theory,” in contrast
to Begg and gave a great importance to decreased
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function of the masticatory system, which should be
responsible of inadequate development of the jaws.
The findings of this study indicate that untreated
subjects in the mixed dentition observed in the last
10 years show a significantly smaller width of the up-
per arch when compared with subjects observed 40
years ago in accordance with the findings of Lindsten
et al.*#¢ This can be interpreted as a sign of lack of
function in modern subjects as a consequence of pro-
cessed food, on the basis of the positive association
between masticatory function and development of the
jaws. This association has been experimentally dem-
onstrated on animal samples by numerous studies.
Beecher and Corruccini*® found association between
moderate differences in the hardness of the diet and
narrowing of the maxillary arch in the rats. They sug-
gested that mediolateral maxillary growth depends on
the stimulation of the muscles provided by rough ele-
ments in the diet. The same authors found the equiv-
alent results with a population of rhesus macaques.®
Bouvier and Hylander?® microscopically examined the
same sample and found fewer secondary Haversian
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TABLE 2. Descriptive Statistics and Statistical Comparison for Males
Males
1950s 1990s
Mini- Maxi- Mini- Maxi- Signifi-
N mum mum Mean SD N mum mum Mean SD z cance

Posterior superior right segment 39 21.0 25.0 23.269 1.025 38 215 25.0 22.974 0.877 -—1.512 NS¢
Anterior superior right segment 37 11.0 18.5 14959 1.643 37 10.5 175 15.081 1.588 —0.538 NS
Upper interincisal diastema 37 0.0 5.0 1.405 1.246 36 0.0 4.0 1.153 1.088 -—0.855 NS
Anterior superior left segment 38 11.0 18.5 15.118 1.840 37 12.0 175 15.041 1.411 -0.261 NS
Posterior superior left segment 39 16.5 25.0 22.885 1.471 38 21.0 25.0 22.868 0.984 -—0.717 NS
Maxillary intercanine width 39 22.5 34.5 27.090 2.476 38 22.0 31.0 26.605 1.846 —0.553 NS
Maxillary intermolar width 39 40.5 51.0 45.667 1.981 38 38.0 50.5 44.382 2.372 —2.623 wkk
Mesiodistal size 12 23 6.0 8.0 6.957 0.673 29 55 9.0 7.103 0.699 -—0.807 NS
Mesiodistal size 11 32 8.0 10.0 8.984 0.466 35 7.0 9.5 8.714 0.546 —1.951 NS
Mesiodistal size 21 32 8.0 10.0 8.984 0.466 35 7.0 9.5 8.714 0.546 —1.951 NS
Mesiodistal size 22 23 6.0 8.0 7.000 0.640 29 55 9.0 7.086 0.695 —0.506 NS
Superior available space 22 -6.5 8.0 0.295 3.966 29 -5.0 7.5 0.517 3.247 -0.124 NS
Posterior inferior left segment 39 22.0 26.0 23.769 1.135 38 22.0 25.0 23.684 0.926 —0.098 NS
Anterior inferior left segment 39 9.0 14.0 11.333 1.034 38 10.0 16.0 11.447 1.155 -0.171 NS
Lower interincisal diastema 39 0.0 1.0 0.128 0.249 38 0.0 15 0.250 0.431 -0.929 NS
Anterior inferior right segment 39 8.5 13.0 11.179 1.073 38 9.0 16.0 11.355 1.289 —0.316 NS
Posterior inferior right segment 39 22.0 26.0 23.859 1.088 38 22.0 26.0 23.763 0.998 —0.422 NS
Mandibular intercanine width 39 23.0 31.0 26.282 1.860 38 22.0 30.0 25.789 1.926 —0.959 NS
Mandibular intermolar width 38 44.0 53.5 46.921 2.075 38 42.0 50.0 46.197 2.107 -1.153 NS
Mesiodistal size 32 35 55 7.0 6.386 0.422 34 55 7.0 6.294 0.479 -0.900 NS
Mesiodistal size 31 39 5.0 6.5 5.897 0.416 37 5.0 6.5 5.743 0.435 -1.606 NS
Mesiodistal size 41 39 5.0 6.5 5.897 0.416 37 5.0 6.5 5.743 0.435 -—1.606 NS
Mesiodistal size 42 36 55 7.0 6.375 0.420 34 55 7.0 6.294 0.479 -0.807 NS
Inferior available space 35 -5.0 4.0 —1.943 2.268 34 -55 5.0 —0.897 2.296 —1.995 NS
ATID? 34 0.0 21.0 6.765 5.065 34 0.0 135 4309 4.445 -0.292 NS
PTID® 39 —4.5 55 0.808 2.235 38 -25 35 0.816 1.426 —1.162 NS

2 ATID indicates anterior transverse interarch discrepancy.
® PTID indicates posterior transverse interarch discrepancy.
¢ NS indicates not significant.

* P = 001.

systems in the mandibular corpus. Ciochon et al**
found a 25% greater size of the deep masseter and
superficial masseter and temporalis weight in minipigs
fed hard food in comparison with minipigs supplied
with soft food.

Another important cause of narrowing of the upper
arch in modern populations is the amplified prevalence
of mouth breathing?? as a consequence of an increase
in respiratory diseases such as allergy and asthma.?>?7
Lindsten et al?® suggested that many contemporary chil-
dren chew gum frequently, and so a change in dietary
consistency cannot be ruled out as a causative factor of
narrowing of the maxilla. Consequently, mouth breath-
ing has to be considered a major cause of the narrow-
ing of maxillary arch in the modern populations.

A tendency toward a reduction of the posterior trans-
verse intermolar dimension was found in children born
in the 1990s with respect to their coetaneous born in
1950s: PTID is an underlying sign of various maloc-
clusions. Tollaro et al*® have shown that a negative
PTID exists in dental arches with Class Il malocclusion
(3.4 mm on average) and seemingly normal buccal

relationships. Baccetti et al** demonstrated that a neg-
ative PTID is recorded consistently in Class Il subjects
with deciduous dentitions and that the negative PTID
is maintained or worsened during the transition into the
mixed dentition. Varrela3* confirmed that children with
distal occlusions have narrower intermolar distances
with respect to normal subjects since the age of three
years, and this dissimilarity amplifies with age. In a
previous study® performed on the same cohort, differ-
ences between the 50sG and the 90sG were found for
all deciduous teeth, which appeared to be significantly
more abraded in the 50sG.

The simultaneous presence of underdeveloped jaws
and unworn teeth may be a cause of dental interfer-
ences and forced guidance of the mandible in an in-
correct position in the sagittal or transverse plane, with
a consequential malocclusion.®?32 The stimulation of
the muscular structures due to hard and fibrous foods
allows a major development of the dental arches, re-
sulting in a greater functional stimulation of the mas-
ticatory muscles and increased occlusal wear.

There was no difference between the two groups for
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the dimensions of the posterior segments, which con-
trasts with the results of Lindsten et al.>* Lindsten’s
group found larger spaces in the posterior segment in
children born in the 1980s when compared with sub-
jects born in the 1950s. They hypothesized that there
was a change in the lateral arch space conditions dur-
ing the last decades because of the decline in caries
prevalence occurring in the same period. The different
findings of our study may be due to a different selec-
tion of the samples because the absence of caries was
an inclusionary criterion for subjects involved in this
study. The other causes of loss of proximal tooth ma-
terial of posterior teeth, such as interproximal wear,
are lacking in modern populations and are not able to
cause a reduction of the length of the posterior seg-
ments of the arch in the mixed dentition.

CONCLUSIONS

+ ltalian children born in the 1990s show a significantly
reduced transverse intermolar maxillary width and a
tendency to a reduction of the posterior transverse
intermolar discrepancy, in comparison with a sample
of children born in 1950s.

» Contemporary children have a greater probability for
developing a malocclusion compared with the chil-
dren living 35 years before.
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