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Dental Arch Widths of Southern Chinese

John Y.K. Ling?; Ricky W.K. Wong®

ABSTRACT

Objective: To investigate the dental arch width of the Southern Chinese across buccal cusps,
central fossae, or lingual cusps and compare these values with study findings in different popu-

lations and using different definitions.

Materials and Methods: The dental arch dimensions of study casts of an unselected sample
from a 12-year-old Hong Kong Oral Health Survey of 12-year-old children (n = 358; 210 boys

and 148 girls) were measured.

Results: When compared with Caucasians, the Southern Chinese were characterized by a wider
dental arch width. However, variations were great. All maxillary and mandibular male arch widths
were significantly larger than female arch widths, except at the incisor regions.

Conclusion: This study yielded a database about dental arch widths by which different studies
on these widths can be compared. (Angle Orthod. 2009;79:54—63.)

KEY WORDS: Dental arch width; Southern Chinese

INTRODUCTION

In the clinical dental field, arch size and shape are
of particular interest to orthodontists and prosthodon-
tists. In the anthropologic field, studies on dental arch-
es have been conducted directly or indirectly. Direct
methods involved measurements.’

Various landmarks have been described and dis-
cussed by different investigators, but universal agree-
ment on how dental arch width should be determined
has not been reached. Most studies used the dimen-
sion of the arch across the permanent canines, pre-
molars, and first molars, at the cusp tips, central fos-
sae, or contact points, or the greatest distance be-
tween buccal surfaces.’ !

Dental arch widths between contralateral teeth have
been measured in many ways: between the most la-
bial points' or the most palatal or lingual points,''-2° or
as a calculated mean between the most labial and pal-
atal measurements.2' Thus, the different landmarks
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used in these studies have made comparisons be-
tween various studies difficult, let alone comparisons
between populations. In view of this, it is necessary to
investigate the dental arch width while establishing def-
initions that can become a standard for comparisons
among different studies.

The aim of the present study was to investigate the
dental arch width of the Southern Chinese across the
buccal cusps, central fossae, or lingual cusps, and to
compare these values with those attained in various
studies from different populations.

“Southern Chinese” are defined as those Chinese
whose ancestors originated from provinces south of
the Yangtze River, and who speak dialects different
from those of Northerners. The hypothesis was that no
differences are present in dental arch widths between
males and female members of a Southern Chinese
population.

MATERIALS AND METHODS

Dental study casts (n = 358; 210 boys and 148
girls) were obtained as part of a multidisciplinary sur-
vey in a cross-sectional, randomly selected sample of
1247 12-year-old Chinese children from the Oral
Health Project in Hong Kong.?22® Teeth found to be
carious, missing, restored at the measurement land-
mark, hypoplastic, worn or malformed, or orthodonti-
cally moved were excluded from the present investi-
gation. Damaged casts, which made measurement
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Table 1. Landmarks and Reference Points for Measurements of Dental Arch Dimension: Maxillary Arch

Reference? Location of Landmarks
u7CC Central fossa of tooth 17 and tooth 27
U7ML Mesial palatal cusp of tooth 17 and tooth 27
U7MG Most prominent palatal point at the gingival margin opposite the mesial palatal cusp of tooth 17 and tooth 27
u7DL Distal palatal cusp of tooth 17 and tooth 27
u7DC Estimated distal contact point between tooth 17 and tooth 18 and tooth 27 and tooth 28
U7DB Distal buccal cusp of tooth 17 and tooth 27
u7CB Buccal groove at the buccal and occlusal surface interface of tooth 17 and tooth 27
U7MB Mesial buccal cusp of tooth 17 and tooth 27
U7mC Contact points between tooth 16 and tooth 17 and tooth 26 and tooth 27
ueCC Mesial fossa of tooth 16 and tooth 26
UsML Mesial palatal cusp of tooth 16 and tooth 26
UsMG Most prominent palatal point at the gingival margin opposite the mesial palatal cusp of tooth 16 and tooth 26
ueDL Distal palatal cusp of tooth 16 and tooth 26
ueDB Distal buccal cusp of tooth 16 and tooth 26
uecCB Buccal groove at the buccal and occlusal surface interface of tooth 16 and tooth 26
uemMB Mesial buccal cusp of tooth 16 and tooth 26
uemMC Contact points between tooth 15 and tooth 16 and tooth 25 and tooth 26
U5CC Central fossa of tooth 15 and tooth 25
U5CL Palatal cusp of tooth 15 and tooth 25
U5CG Most prominent palatal point at the gingival margin opposite the palatal cusp of tooth 15 and tooth 25
U5CB Buccal cusp of tooth 15 and tooth 25
UsMmC Contact points between tooth 14 and tooth 15 and tooth 24 and tooth 25
u4MC Central fossa of tooth 14 and tooth 24
u4CL Palatal cusp of tooth 14 and tooth 24
U4CG Most prominent palatal point at the gingival margin opposite the palatal cusp of tooth 14 and tooth 24
u4CB Buccal cusp of tooth 14 and tooth 24
u4mMC Contact points between tooth 13 and tooth 12 and tooth 23 and tooth 22
u3CL Lingual gingival margin of tooth 13 and tooth 23
U3CB Cusp tip of tooth 13 and tooth 23
u3sMmC Contact points between tooth 12 and tooth 13 and tooth 22 and tooth 23
ua2mC Contact points between tooth 11 and tooth 12 and tooth 21 and tooth 22

a U indicates upper; 1, central incisor; 2, lateral incisor; 3, canine; 4, first premolar; 5, second premolar; 6, first molar; 7, second molar; D,

distal; C, central; M, mesial; B, buccal; L, lingual; and G, gingival.

data questionable, also were omitted. Only study casts
with permanent dentitions were included in the study.
The various malocclusions demonstrated in the study
casts followed the prevalence of malocclusion of the
population, with around one-fifth showing a Class I
malocclusion.

Sliding dial calipers (Mitutoyo Manufacturing Co.
Ltd, Kawasaki, Japan), accurate to within +0.02 mm,
were used to carry out all manual measurements. The
beaks of the calipers were machine-sharpened to a
fine taper. Dental arch widths were recorded manually
to the nearest 0.01 mm, after initial calibration had
been provided by another orthodontist. All measure-
ments were made and recorded by the author. The
reference points and landmarks are shown in Tables
1 and 2 and Figures 1 to 3.

The method error, which represents the uncertainty
of the individual observation of a variable, was deter-
mined by means of duplicate measurements of all var-
iables. The study casts of participants from the first
school were used in the pilot study. Eighteen randomly
selected study casts taken from the study were mea-
sured and analyzed on two different occasions at an
interval of at least 3 months. The error for the method
was calculated for all parameters through the double
determination method.?* The method error for manual
measurements of arch dimensions was within 0.1 mm.

The magnitude of this error was similar to those of
previous studies.?>?¢ Paired ftests were also per-
formed to compare intraobserver measurements. The
two-tailed P value was greater than .05 and was con-
sidered not significant. It was considered unnecessary
to take an extra alginate impression for dental study
cast to account for the variance due to dimensional
changes in the impression material and the dental
stone. This variance was considered to be very small
compared with that caused by the error of measure-
ment.2s

RESULTS

The results of dental arch widths with different def-
initions are presented in Tables 3 to 7. All male max-
illary and mandibular arch widths were significantly
larger than female arch widths (ftests; P < .05), ex-
cept in the incisor regions (Table 3).

DISCUSSION

This young group of Southern Chinese was chosen
for measurement to minimize the alteration of dental
arch dimensions because of attrition, restoration, or
caries. Efforts were made to ensure randomization
and adequate sample size to ensure validity and ad-
equate clinical significance of the prediction equations.
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Table 2. Landmarks and Reference Points for Measurements of Dental Arch Dimension: Mandibular Arch

Reference® Location of Landmarks
L7CC Central fossa of tooth 37 and tooth 47
L7DL Distal palatal cusp of tooth 37 and tooth 47
L7DG Most prominent point at the gingival margin opposite the distal lingual cusp of tooth 37 and tooth 47
L7ML Mesial lingual cusp of tooth 37 and tooth 47
L7MG Most prominent point at the gingival margin opposite the mesial lingual cusp of tooth 37 and tooth 47
L7MC Contact points between tooth 36 and tooth 37 and tooth 46 and tooth 47
L7MB Mesial buccal cusp of tooth 37 and tooth 47
L7CB Buccal groove at the buccal and occlusal surface interface of tooth 37 and tooth 47
L7DB Distal buccal cusp of tooth 37 and tooth 47
L7DC Estimated distal contact point between tooth 37 and tooth 38 and tooth 47 and tooth 48
L6CC Central fossa of tooth 36 and tooth 46
L6DL Distal lingual cusp of tooth 36 and tooth 46
LeML Mesial lingual cusp of tooth 36 and tooth 46
LeMG Most prominent lingual point at the gingival margin opposite the mesial lingual cusp of tooth 36 and tooth 46
L6MC Contact points between tooth 35 and tooth 36 and tooth 45 and tooth 46
L6MB Mesial buccal cusp of tooth 36 and tooth 46
L6CB Buccal groove at the buccal and occlusal surface interface of tooth 36 and tooth 46
LeDB Distal buccal cusp of tooth 36 and tooth 46
L5CC Central fossa of tooth 35 and tooth 45
L5CL Lingual cusp of tooth 35 and tooth 45
L5CG Most prominent lingual point at the gingival margin opposite the lingual cusp of tooth 35 and tooth 45
L5MC Contact points between tooth 34 and tooth 35 and tooth 44 and tooth 45
L5CB Buccal cusp of tooth 35 and tooth 45
L4CC Distal fossa of tooth 34 and tooth 44
L4CL Lingual cusp of tooth 34 and tooth 44
L4CG Most prominent lingual point at the gingival margin opposite the lingual cusp of tooth 34 and tooth 44
L4CB Buccal cusp of tooth 34 and tooth 44
L4MC Contact points between tooth 33 and tooth 34 and tooth 43 and tooth 44
L3CG Most prominent lingual point at the gingival margin of tooth 33 and tooth 43
L3CB Cusp tip of tooth 33 and tooth 43
L3MC Contact point between tooth 33 and tooth 32 and tooth 43 and tooth 44
L2MC Contact point between tooth 32 and tooth 31 and tooth 42 and tooth 41

a L indicates lower; 1, central incisor; 2, lateral incisor; 3, canine; 4, first premolar; 5, second premolar; 6, first molar; 7, second molar; D,
distal; C, central; M, mesial; B, buccal; L, lingual; and G, gingival.

Table 3. Interincisor and Intercanine Widths, mm
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Landmarks? Sex N2 Mean + SE= SD2 Min-Max2 Cva dfa P Value (M-F)2
Tooth 11-12

u2mc M 223 17.82 £ 0.267 3.98 13.60-72.43 0.22

ua2mcC F 134 17.17 = 0.097 1.12 13.20-21.06 0.06 276 *
Tooth 12-22

usmcC M 220 29.55 = 0.184 2.73 14.26-37.07 0.09

usmC F 135 29.02 = 0.164 1.90 22.82-33.08 0.06 347 *
Tooth 13-23

uamcC M 205 38.13 = 0.191 2.73 24.83-52.90 0.07

u4mC F 134 36.94 = 0.198 2.29 30.26-46.52 0.06 337 e
U3CL M 153 27.33 = 0.146 1.80 23.00-35.58 0.06

u3CL F 121 26.10 = 0.167 1.84 21.69-31.72 0.07 272 e
u3cB M 166 36.92 *= 0.230 2.99 16.64-48.98 0.08

u3cB F 124 35.09 = 0.316 3.52 23.64-39.84 0.10 288 e
Tooth 3141

L2MC M 210 11.21 = 0.119 1.73 6.66—12.56 0.15

L2MC F 132 11.04 £ 0.101 1.16 8.17-19.72 0.11 339 NS
Tooth 32—42

L3MC M 206 21.97 £ 0.125 1.80 11.84-24.98 0.08

L3MC F 132 21.90 = 0.139 1.60 11.30-24.86 0.07 336 NS
Tooth 33-43

L3CG M 177 21.15 = 0.151 2.01 9.06-28.90 0.10

L3CG F 125 20.18 = 0.149 1.66 13.62-25.65 0.08 300 e
L3CB M 197 28.42 = 0.171 2.40 20.00-42.98 0.08

L3CB F 135 27.32 = 0.209 2.43 18.14-36.94 0.09 330 e

21 indicates central incisor; 2, lateral incisor; 3, canine; 4, first premolar; 5, second premolar; 6, first molar; 7, second molar; B, buccal; C,

central; CV, coefficient of variation; D, distal; df, degrees of freedom; G, gingival; L, lingual; L, lower; M, mesial; Max, maximum; M-F, male-

female; Min, minimum; N, number; NS, not significant; SD, standard deviation; SE, standard error; *, P < 0.05; and ***, P < 0.001.
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Figure 1. Diagrammatic illustration of dental arch width measure-
ment landmarks. See Tables 1 and 2 for definitions of reference
points and landmarks.

Figure 2. Diagrammatic illustration of dental arch width measure-
ment landmarks. See Tables 1 and 2 for definitions of reference
points and landmarks.

Table 4. Inter-First Premolar Widths (mm)

Landmarks? Sex N2 Mean *= SE= SDa Min-Max2 Cva dfa P Value (M-F)2
Tooth 14-24

uUsmC M 204 43.52 £ 0.170 2.43 37.36—49.72 0.06

uUsmMC F 130 41.93 = 0.215 2.45 34.64-48.66 0.06 332 o
u4mMC M 205 38.37 + 0.169 2.42 30.99-48.66 0.06

u4MC F 129 37.23 £ 0.204 2.32 31.52-45.18 0.06 332 o
u4CL M 203 32.74 + 0.165 2.36 25.72-40.36 0.08

u4CL F 129 31.79 + 0.214 2.43 24.20-39.34 0.08 330 o
U4CG M 202 29.65 £ 0.145 2.06 22.61-34.96 0.07

U4CG F 129 28.62 + 0.199 2.25 21.07-35.64 0.08 329 o
u4CB M 202 44.43 + 0.163 2.30 38.10-51.26 0.05

u4CB F 132 42.83 *= 0.365 419 34.36-55.92 0.10 183 o
Tooth 34-44

L4CC M 196 32.83 = 0.147 2.06 27.38-38.85 0.06

L4CC F 131 31.57 + 0.174 1.99 25.23-37.04 0.06 325 i
L4CL M 194 29.48 + 0.150 2.09 24.55-39.94 0.07

L4CL F 130 28.11 = 0.189 2.15 16.87-33.73 0.08 322 ox
L4CG M 195 27.63 *= 0.156 2.19 23.52-39.30 0.08

L4CG F 124 26.37 = 0.155 1.73 21.39-31.21 0.07 302 i
L4CB M 196 36.59 + 0.198 2.77 29.21-49.65 0.08

L4CB F 129 35.11 = 0.221 2.52 27.20-46.88 0.07 324 i
L4MC M 200 30.91 £ 0.132 1.87 26.02-37.56 0.06

L4MC F 133 29.84 = 0.178 2.05 22.38-39.94 0.07 331 i

21 indicates central incisor; 2, lateral incisor; 3, canine; 4, first premolar; 5, second premolar; 6, first molar; 7, second molar; B, buccal; C,
central; CV, coefficient of variation; D, distal; df, degrees of freedom; G, gingival; L, lingual; L, lower; M, mesial; Max, maximum; M-F, male-
female; Min, minimum; N, number; NS, not significant; SD, standard deviation; SE, standard error; and ***, P < 0.001.
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Table 5. Inter—Second Premolar Widths (mm)

LING, WONG

Landmarks? Sex N2 Mean + SE= SD2 Min-Max2 Cva dfa P Value (M-F)2
Tooth 15-25

usmC M 216 47.85 = 0.182 2.67 40.84-59.10 0.06

usMmC F 132 4597 + 0.223 2.56 39.74-54.24 0.06 346 e
UsCC M 184 43.85 = 0.183 2.49 36.98-51.56 0.06

usCC F 120 42.75 + 0.219 2.40 37.40-51.63 0.06 302 e
UsCL M 186 38.49 = 0.199 2.72 31.54-49.24 0.07

UsCL F 114 37.43 = 0.226 2.42 32.36-46.54 0.06 298 e
U5CG M 183 34.96 = 0.177 2.40 25.36-41.08 0.07

U5CG F 116 34.08 = 0.206 2.22 29.34-41.18 0.07 297 i
usCB M 183 50.18 = 0.191 2.58 41.55-57.28 0.05

usCB F 116 49.04 = 0.275 2.96 40.90-59.54 0.06 297 i
Tooth 35-45

L6MC M 210 41.63 = 0.187 2.71 30.51-49.68 0.07

LeMC F 129 40.07 = 0.209 2.38 28.79-48.97 0.06 337 e
L5CC M 173 38.18 = 0.289 3.80 32.81-46.02 0.10

L5CC F 112 37.17 = 0.208 2.20 31.58-42.76 0.06 280 e
L5CL M 177 33.74 = 0.174 2.31 27.46-39.09 0.07

L5CL F 112 32.60 = 0.220 2.33 27.10-39.19 0.07 287 e
L5CG M 112 32.25 = 0.157 2.09 26.52-38.40 0.06

L5CG F 110 30.97 = 0.199 2.09 24.96-36.14 0.07 285 e
L5MC M 195 36.74 = 0.243 3.39 30.03-42.80 0.09

L5MC F 130 35.61 = 0.217 2.47 29.82-48.92 0.07 320 e
L5CB M 111 41.94 = 0.191 2.54 34.54-48.84 0.06

L5CB F 115 40.46 = 0.230 2.46 34.65-49.00 0.06 290 e

21 indicates central incisor; 2, lateral incisor; 3, canine; 4, first premolar; 5, second premolar; 6, first molar; 7, second molar; B, buccal; C,
central; CV, coefficient of variation; D, distal; df, degrees of freedom; G, gingival; L, lingual; L, lower; M, mesial; Max, maximum; M-F, male-
female; Min, minimum; N, number; NS, not significant; SD, standard deviation; SE, standard error; and ***, P < 0.001.

The diet of the Southern Chinese population is sim-
ilar to that of persons in Southeast Asia, with the staple
component of refined rice. This is different from the
Northern Chinese population, for whom the major car-
bohydrate intake is wheat. Further study is needed to
investigate the association between diet and dental
arch width within different populations.

Comparisons of data on dental arch dimensions
from different studies are hampered by the fact that it
is not easy to tabulate all data on different landmarks.
Moreover, different authors chose different sample
groups for measurement. It has also been shown that
individual dental arch dimensions change with
age."691927-3¢ This study uses definitions for dental
widths that allow different studies to be compared.

Comparisons of dental arch width at the canines be-
tween Southern Chinese and various other popula-
tions (Tables 8 and 9) show that the Southern Chinese
occupy the highest position when ranked in order
against the quoted literature. It is interesting to note
that Chinese dental arches appear to be very wide
compared with those of white populations, with an in-
tercanine width difference of about 3 mm in the maxilla
and 2 mm in the mandible.

Table 10 shows that the interpremolar width of the

«—

Figure 3. Diagrammatic illustration of dental arch width measure-
ment landmarks. See Tables 1 and 2 for definitions of reference
points and landmarks.
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Landmarks®  Sex2 N2 Mean + SE= SD2 Min-Max2 Cva dfa P Value (M-F)2
Tooth 16-26

u7mMC M 209 52.50 = 0.195 2.81 45.00-63.89 0.05

u7mC F 133 50.50 = 0.241 2.78 37.33-59.40 0.06 340 e
uecc M 207 49.20 = 0.188 2.70 42.47-61.00 0.05

uecc F 127 47.20 = 0.320 3.61 17.56-55.39 0.08 212 i
ueML M 207 42.30 = 0.181 2.60 36.05-55.54 0.06

UsML F 128 40.75 £ 0.241 2.72 31.01-49.92 0.07 333 e
ueMG M 211 36.19 = 0.190 2.76 29.15-47.08 0.08

ueMG F 131 35.13 = 0.245 2.80 27.56-46.90 0.08 272 i
ueDL M 208 44.22 + 0.193 2.79 35.05-57.90 0.06

ueDL F 125 42.34 = 0.209 2.33 37.20-49.64 0.06 297 i
ueDB M 209 56.17 = 0.191 2.76 49.70-68.44 0.05

uebB F 130 54.15 = 0.220 2.56 46.56-63.99 0.05 337 e
uecB M 210 56.06 = 0.197 2.85 47.38-68.18 0.05

uecB F 129 53.98 * 0.221 2.52 46.44-61.90 0.05 337 e
uemB M 208 54.54 = 0.200 2.93 43.52-65.70 0.05

ueMB F 130 52.63 *= 0.227 2.59 43.57-59.58 0.05 336 i
Tooth 36—46

L7MC M 208 47.24 = 0.187 2.69 40.68-58.06 0.06

L7MC F 129 45.46 = 0.183 2.08 39.48-50.04 0.05 320 e
L7CC M 190 43.37 = 0.173 2.39 36.72-53.70 0.06

L7CC F 118 41.83 = 0.213 2.31 33.75-49.98 0.06 306 e
LeDL M 211 36.19 = 0.190 2.76 16.96-47.08 0.08

L6eDL F 123 36.68 = 0.202 2.24 28.50-45.58 0.06 320 e
LeML M 200 36.09 = 0.183 2.59 29.20-48.78 0.07

L6ML F 123 34.82 = 0.192 213 28.46-43.11 0.06 321 e
LeMG M 202 34.40 = 0.191 2.72 20.51-47.23 0.08

L6MG F 123 33.28 = 0.183 2.03 25.86-41.52 0.06 310 e
LeMB M 201 46.19 = 0.280 3.98 14.79-58.34 0.09

L6MB F 124 44.85 + 0.203 2.25 37.42-52.75 0.05 321 e
L6CB M 196 48.11 = 0.247 3.36 28.21-64.96 0.07

L6CB F 123 46.73 = 0.191 212 41.07-54.64 0.05 317 e
L6DB M 201 49.25 = 0.298 4.23 38.54-60.22 0.09

L6DB F 122 47.82 = 0.188 2.08 42.33-55.60 0.04 310 e

21 indicates central incisor; 2, lateral incisor; 3, canine; 4, first premolar; 5, second premolar; 6, first molar; 7, second molar; B, buccal; C,
central; CV, coefficient of variation; D, distal; df, degrees of freedom; G, gingival; L, lingual; L, lower; M, mesial; Max, maximum; M-F, male-

female; Min, minimum; N, number; NS, not significant; SD, standard deviation; SE, standard error; and ***, P < 0.001.

Southern Chinese was wider than that of the Chinese
who were living in Liverpool.382° Both the Chinese from
the present study and those from Liverpool were sig-
nificantly wider than a white population by about 2 to
3 mm at the interpremolar width.3® When compared
with Taiwan Chinese at the interpremolar width at the
buccal cusp tips, the Southern Chinese were margin-
ally larger (Table 11).4

The maxillary intermolar widths at the distobuccal
cusps of the first molars of the Southern Chinese were
wider than those of Caucasians®® in both sexes. The
Australian Aboriginals were widest in the mandibular
intermolar width at the distobuccal cusps of the first
molars (Table 12). Taiwan Chinese** were wider than
Southern Chinese at the mandibular intermolar width
at the distobuccal cusps of the mandibular first molars
by about 1.3 mm in both sexes (Table 12). Table 13
demonstrated that Taiwan Chinese intermolar widths
were wider than those of Southern Chinese by 1.1 mm
and 1.8 mm for males and females, respectively.*

Both the Southern Chinese and the Taiwan Chinese
had much wider intersecond molar widths at the dis-
tobuccal cusp in both sexes when compared with the

Swedes (Table 14).42 The Taiwan Chinese intersec-
ond molar widths were wider than were those of the
Southern Chinese.

It is important to note that the comparisons of dental
arch width measurements among different populations
discussed earlier in this article show very large stan-
dard deviations of around 2 to 3 mm. Statistical testing
of the data between studies is needed to determine
whether differences are significant.

In addition to population study data on dental arch
width, this study provides a database by which various
related studies involving arch widths can be com-
pared. For example, Poosti and Jalali*® related tooth
size and arch dimension using the definitions of lingual
and buccal intercanine widths. This can be related to
our data by applying the results from the lingual areas
and buccal cusps as landmarks. Studies from Isik et
al** and Huth et al** compared the arch widths be-
tween Class Il division | and division 2 malocclusions.
They used the buccal cusps as landmarks for inter-
canine and intermolar widths. These can be compared
with our data, in which the buccal cusps are used as
landmarks.
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Table 7. Inter—Second Molar Widths (mm)

LING, WONG

Landmarks? Sex N2 Mean + SE= SD2 Min-Max2 Cva dfa P Value (M-F)2
Tooth 17-27

u7CccC M 64 53.84 = 0.339 2.71 47.16-60.86 0.05

u7ccC F 60 51.72 = 0.302 2.35 46.80-56.71 0.05 122 i
u7ML M 71 47.66 = 0.420 3.54 38.98-61.60 0.07

U7ML F 62 45.78 = 0.310 2.44 40.10-50.75 0.05 125 e
Uu7MG M 56 4217 = 0.424 3.17 36.79-50.63 0.08

U7MG F 54 40.33 £ 0.288 212 34.93-45.29 0.05 108 e
u7DL M 34 49.03 = 0.510 2.98 41.03-54.50 0.06

u7DL F 33 48.21 = 0.527 3.03 42.36-54.63 0.06 65 NS
u7DC M 37 54.94 * 0.540 3.28 47.62-61.18 0.06

u7DC F 51 52.91 = 0.416 2.97 46.82-59.71 0.06 86 *
u7DB M 52 59.68 * 0.432 3.11 51.48-67.34 0.05

u7DB F 57 57.64 = 0.384 2.90 50.62-63.67 0.05 107 i
u7CB M 57 60.54 = 0.380 2.87 52.60-66.32 0.05

u7CB F 57 58.04 * 0.382 2.88 48.08-63.00 0.05 112 e
u7mMB M 67 60.17 = 0.350 2.87 52.40-66.77 0.05

u7mMB F 60 57.59 * 0.324 2.51 51.88-63.30 0.04 125 e
Tooth 37-47

L7CC M 106 48.91 = 0.260 2.67 41.66-57.96 0.05

L7CC F 87 46.94 = 0.277 2.58 40.86-54.45 0.05 191 e
L7DL M 75 44.54 = 0.350 3.01 37.69-51.57 0.07

L7DL F 61 42.57 = 0.340 3.01 37.69-51.57 0.07 134 e
L7DG M 46 42.29 = 0.380 2.56 36.37-46.98 0.06

L7DG F 46 40.51 = 0.430 2.94 26.98-44.90 0.07 90 **
L7ML M 105 4210 = 0.274 2.81 35.02-50.18 0.07

L7ML F 88 40.62 = 0.255 2.39 35.04-46.50 0.06 191 e
L7MG M 94 40.23 = 0.262 2.54 35.04-48.50 0.06

L7MG F 74 38.88 = 0.234 2.01 34.33-45.12 0.05 166 e
L7MB M 112 51.48 = 0.296 3.14 43.32-62.07 0.06

L7MB F 95 49.56 = 0.300 2.92 42.20-56.57 0.06 205 e
L7CB M 105 53.71 = 0.293 3.00 45.92-63.02 0.06

L7CB F 89 51.56 = 0.297 2.80 45.19-58.52 0.05 192 e
L7DB M 94 54.39 = 0.310 3.01 46.03-63.64 0.06

L7DB F 86 52.03 = 0.330 2.95 45.68-59.11 0.06 172 e
L7DC M 57 51.81 = 0.483 3.65 38.34-58.68 0.07

L7DC F 48 49.54 = 0.375 2.59 43.77-53.80 0.05 103 e

21 indicates central incisor; 2, lateral incisor; 3, canine; 4, first premolar; 5, second premolar; 6, first molar; 7, second molar; B, buccal; C,
central; CV, coefficient of variation; D, distal; df, degrees of freedom; G, gingival; L, lingual; L, lower; M, mesial; Max, maximum; M-F, male-
female; Min, minimum; N, number; NS, not significant; SD, standard deviation; SE, standard error; **, P < 0.01; and ***, P < 0.001.

Table 8. Comparison of Intercanine Widths (Cusp to Cusp) in Various Populations

Males Females

Tooth 13-23 N2 Mean + SE= SDa Na Mean *= SE= SDa
Southern Chinese Ling (present study) 166 36.92 = 0.23 2.9 124 35.09 + 0.32 3.5
Taiwan Chinese® 50 35.12 £ 0.37 2.6 42 34.88 = 0.25 1.6
Caucasians (American)3! 15 33.62 = 0.52 2.1 13 32.54 + 0.50 2.1
Caucasians® 60 34.05 2.1 83 32.77 2.2
Caucasians (British)3® 50 31.54 2.6 49 30.55 2.2
Arabs (Saudi)®” 71 35.43 1.6 68 33.69 1.0
Tooth 33-43
Southern Chinese Ling (present study) 197 28.42 + 0.17 2.4 135 27.32 £ 0.21 2.4
Caucasians (American)3! 16 25.75 = 0.41 1.63 15 24.59 = 0.39 15
Caucasians® 61 26.10 1.8 88 2.65 1.9

a N indicates number; SD, standard deviation; and SE, standard error.

It is of interest to relate dental arch width to the prev-
alence of respiratory disease. Epidemiologic surveys
have shown that the prevalence of asthma in Asian
populations is relatively low. Within the Chinese pop-
ulation, schoolchildren from Hong Kong were found to
have the highest incidence of asthma.

Wong et al*¢ studied the prevalence of respiratory
and atopic disorders and the role of atopy in the de-
velopment of asthma in Chinese schoolchildren from
Hong Kong, Beijing, and Guangzhou. Using a stan-
dardized written questionnaire (n = 10,902), along
with a skin prick test (n = 3479) and a skin exami-
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Table 9. Comparison of Intercanine Widths (Deepest Point Internally) in Various Populations
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Males Females
Tooth 13-23 Na Mean + SE= SD2 Na Mean + SE= SD2
Southern Chinese Ling (present study) 153 27.33 = 0.15 1.8 121 26.10 = 0.17 1.8
Chinese in Liverpool®® 49 26.08 1.7 56 25.36 1.9
Caucasians (British)® 71 24.71 2.2 78 23.52 1.7
Caucasians (Finns)" b 26.6 1.8 b 251 1.9
Australian Aboriginals’ 4 26.0 = 1.5 3.0 4 28.0 = 15 3.0
2 N indicates number; SD, standard deviation; and SE, standard error.
°n = 251, but sex is not specified.
Table 10. Comparison of Interpremolar Widths (Fissure) in Various Populations
Males Females
Tooth 14-24 N2 Mean + SE= SDa Na Mean *+ SE= SD2
Southern Chinese
Ling (present study) 205 38.37 = 0.17 2.4 129 37.26 + 0.20 2.3
Chinese in Liverpool® 48 37.63 2.2 50 36.41 1.9
Caucasians (British)® 71 35.44 3.4 78 33.55 0.24
2 N indicates number; SD, standard deviation; and SE, standard error.
Table 11. Comparison of Interpremolar Widths (Buccal Cusp Tips) Between 12-Year-Old Southern Chinese and Taiwan Chinese
Males Females
Tooth 14-24 Na Mean = SE= SDa N Mean = SE= SDa
Southern Chinese Ling (present study) 202 44.43 = 0.16 2.3 132 42.83 = 0.37 4.2
Taiwan Chinese Hong® 58 43.45 55 42.69
2 N indicates number; SD, standard deviation; and SE, standard error.
Table 12. Comparison of Inter—First Molar Widths (Distal Buccal Cusp) in Various Populations
Males Females
Tooth 16-26 N2 Mean + SE= SD2 N2 Mean + SE= SD=
Southern Chinese Ling (present study) 209 56.17 = 0.19 2.8 130 54.15 = 0.22 2.6
Egyptians* 50 54.60 2.9 50 53.75 2.7
Swedes Seipel’ 215 46.44 = 0.19 2.8 203 44,90 = 0.19 2.7
Caucasians (British)* 64 52.35 3.2 49 50.61 2.9
Caucasians® 56 45.59 2.5 77 44.28 2.1
Tooth 36—46
Southern Chinese Ling (present study) 201 49.25 = 0.30 4.2 122 47.82 + 0.19 2.1
Taiwan Chinese® 45 50.60 = 0.41 2.8 38 49.13 = 0.43 2.6
Australian Aboriginals*' 39 51.49 3.2 20 48.34 2.2
Swedes' 185 47.02 = 0.19 2.4 118 41.83 + 0.21 2.3
Caucasians® 58 42.84 = 2.6 2.6 84 41.60 2.4
2 N indicates number; SD, standard deviation; and SE, standard error.
Table 13. Comparison of Inter—First Molar Widths (Mesial Fossa) Between 12-Year-Old Southern Chinese and Taiwan Chinese
Males Females
Tooth 16-26 N2 Mean + SE2 SD2 N2 Mean = SE= SD2
Southern Chinese Ling (Present Study) 207 49.20 = 0.19 2.7 127 47.20 = 0.32 3.6
Taiwan Chinese® 47 50.30 *= 0.39 2.7 44 48.01 = 0.39 2.6

a N indicates number; SD, standard deviation; and SE, standard error.

$S900E 93l} BIA G1-G0-GZ0Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



62

LING, WONG

Table 14. Comparison of Inter—Second Molar Widths (Central Fossae of M2—M2 and Distobuccal Cusps of M2-M2) in Various Populations

Males Females

Tooth 17-27 Na Mean = SE2 SD2 Na Mean = SE2 SD2
Central Fossae
Southern Chinese Ling (present study) 64 53.84 = 0.34 2.7 60 51.71 = 0.30 2.4
Taiwan Chinese® 49 55.15 + 0.42 2.9 43 52.90 + 0.45 2.9
Swedes' 149 51.62 £ 0.22 2.7 172 49.75 = 0.22 2.9
Mandibular Arch Width Tooth 37—47 Distobuccal Cusps
Southern Chinese Ling (present study) 94 54.39 + 0.31 3.0 80 52.03 = 0.33 3.0
Taiwan Chinese® 47 55.22 + 0.46 3.1 39 53.00 + 0.49 3.1
Swedes Seipel’ 164 52.66 = 0.21 2.7 175 51.083 = 0.21 2.1

a N indicates number; SD, standard deviation; and SE, standard error.

nation (n = 3479), they found that the prevalence of 8.
current wheeze, speech limiting wheeze, rhinocon-
junctivitis, and flexural dermatitis was significantly

greater in Hong Kong than in Beijing or Guangzhou.
The atopy rate was also higher in Hong Kong (41.2%) 10
than in Beijing (23.9%) or Guangzhou?*® (30.8%). Fur-

ther study is needed to investigate the association be- 11.

tween the prevalence of respiratory disease and arch

widths in this population.

CONCLUSIONS 13

» This study yielded a database about dental arch

widths with different definitions by which different

studies can be compared.
» The Southern Chinese may have been character-

ized by a wider dental arch width when compared 15.

with whites, but variations were extensive.
 All male maxillary and mandibular arch widths in the

Southern Chinese were significantly larger than fe-

male arch widths, except in the incisor regions. The
hypothesis “There were no differences in dental arch

widths between males and females in Southern Chi- 17.

na” was rejected.

18.

REFERENCES

1.

19.

Knott VB. Size and form of the dental arches in children
with good occlusion studied longitudinally from age 9 years

to late adolescence. Am J Phys Anthropol. 1961;19:263— 20
284.

Seipel CM. Variation of tooth position: a metric study of var-

iation and adaptation in the deciduous and permanent den- 21
tition. Swed Dent J. 1946;39:1-176. ’
Lundstrom A. Tooth Size and Occlusion in Twins. New

York, NY: Karger; 1948. 20

Lundstrom A. An investigation of 202 pairs of twins regard-
ing fundamental factors in the aetiology of malocclusion.
Dent Rec. 1949;69:251-256.

Meredith HV, Cox GC. Widths of the dental arches at the 23.

permanent first molars in children 9 years of age. Am J
Orthod. 1954;134—-144.

Moorrees CFA. The Aleut Dentition. Cambridge, Mass: Har- 24.

vard University Press; 1957.

Heithersay GS. Further observations on the dentition of the 25.

Australian aborigine at Haast’s Bluff. Aust Dent J. 1961;6:

18-28. 26.

12.

14.

16.

Solow B. The pattern of craniofacial associations. Acta
Odontol Scand. 1966;24(suppl 46):46—47.

Lavelle CLB, Foster TD. A cross-sectional study into age
changes of the human dental arch. Arch Oral Biol. 1969;14:
71-86.

. Lavelle CLB. Variation in the secular changes in the teeth

and dental arches. Angle Orthod. 1973;43:412-421.

Laine T, Hausen H. Space anomalies, missing permanent
teeth and orthodontic treatment. Angle Orthod. 1985;55:
242-250.

Brawley RE, Sedwick HJ. Studies concerning the oral cavity
and saliva. Am J Orthod Oral Surg. 1939;25:1062-1068.

. Dockrell RB, Clinch LM, Scott JH. The faces, jaws and teeth

of Aran island children. Eur Orthod Soc Trans. 1954;159—
220.

Shapiro BL, Redman RS, Gorlin RJ. Measurement of nor-
mal and reportedly malformed palatal vaults. 1. Normal
adult measurement. J Dent Res. 1963;42:1039.

Redman RS, Shapiro BL, Gorlin RJ. Measurement of nor-
mal and reportedly malformed palatal vaults. 1ll. Down’s
syndrome (trisomy 21, mongolism). J Pediatr. 1965;67:162—
165.

Redman RS, Shapiro BL, Gorlin RJ. Measurement of nor-
mal and reportedly malformed palatal vaults. Il. Normal ju-
venile measurements. J Dent Res. 1966;45:266—269.
Knott VB, Johnson R. Height and shape of the palate in
girls: a longitudinal study. Arch Oral Biol. 1970;15:849-860.
Riquelme A, Green LJ. Palatal width, height and length in
human twins. Angle Orthod. 1970;40:71-79.

Bjork A, Skieller V. Growth in width of the maxilla studied
by the implant method. Scand J Plast Reconstr Surg. 1974;
13:1293-1295.

. Lee GTR, Goose DH. Heritability of dental occlusal vari-

ables in a family study in Liverpool, UK. Arch Oral Biol.
1972;27:987-989.

Olow M. A metric study of transversal size of the dental
arches in children at 7, 12 and 18 years of age. Odontolo-
gisk Tidskrift. 1954;62:266—297.

Ling JYK. A Morphometric Study of the Dentition of 12-
Year-Old Chinese Children in Hong Kong [thesis]. Hong
Kong: The University of Hong Kong; 1992.

King NM, Ling JY, Ng BV, Wei SHY. The dental caries sta-
tus and dental treatment patterns of 12-year-old children in
Hong Kong. J Dent Res. 1986;65:1371-1374.

Dahlberg G. Statistical Methods for Medical and Biological
Students. London, UK: George Allen & Unwin; 1940.
Hunter WS, Priest WR. Errors and discrepancies in mea-
surement of tooth size. J Dent Res. 1960;39:405-414.
Moorrees CFA, Thomsen SO, Jensen E, Yen PKJ. Mesio-

$S900E 93l} BIA G1-G0-GZ0Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



DENTAL ARCH WIDTHS

27.

28.

20.

30.

31.

32.

33.

34.

35.

36.

distal crown diameters of the deciduous and permanent
teeth in individuals. J Dent Res. 1957;36:39-47.

Sillman JH. Dimensional changes of the dental arches: lon-
gitudinal study from birth to 25 years. Am J Orthod. 1964;
50:824—-842.

Chapman H. The normal dental arch and its changes from
birth to adult. Br Dent J. 1935;11:201-229.

Baume LJ. Physiological tooth migration and its significance
for the development of occlusion. J Dent Res. 1950;29:123—
132.

Barrrow GV, White JR. Developmental changes of the max-
illary and mandibular dental arches. Angle Orthod. 1952;22:
41-46.

Moorrees CFA. The Dentition of the Growing Child: A Lon-
gitudinal Study of Dental Development Between 3 and 18
Years of Age. Cambridge, Mass: Harvard University Press;
1959.

Lebret L. Growth changes of the palate. J Dent Res. 1962;
41:391-404.

Van der Linden FP, Boersma H, Zelders T, Peters KA, Raa-
ben JH. Three-dimensional analysis of dental casts by
means of the optocom. J Dent Res. 1972;51:1100.
Sinclair PM, Little RM. Maturation of untreated normal oc-
clusions. Am J Orthod. 1983;83:114—-123.

Prahl-Andersen B, Kowalski CJ, Heydendael P. A Mixed-
Longitudinal Interdisciplinary Study of Growth and Devel-
opment. New York, NY: Academic Press; 1979.

Sarhan OA, Diwan RR. Maxillary arch dimensions in Egyp-
tian and British children. Odontostomatol Trop. 1987;10:
101-106.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

63

Younes SAES. Maxillary arch dimensions in Saudi and
Egyptian population sample. Am J Orthod. 1984;85:83-88.
Goose DH. Maxillary dental arch width in Chinese living in
Liverpool. Arch Oral Biol. 1972;17:231-233.

Bowden DEJ. Some Observations on the Role of Inheri-
tance in Tooth and Jaw Size, Examined by a Family Study
[thesis]. Liverpool, UK: University of Liverpool; 1967:1-182.
Hong YC. A study on the relationship of the tooth material
to coronal and basal arches in Chinese children of accepted
normal occlusion. J Formosa Med Assoc. 1965;64:14-22.
Barrett MJ, Brown T, Fanning EA. A long-term study of the
dental and craniofacial characteristics of a tribe of central
Australian aborigines. Aust Dent J. 1965;10:63-68.

Liu KL. Dental condition of two tribes of Taiwan Aborigi-
nes—Ami and Atayal. J Dent Res. 1977;56:117—-127.
Poosti M, Jalali T. Tooth size and arch dimension in un-
crowded versus crowded Class | malocclusions. J Contemp
Dent Prac. 2007;8:45-52.

Isik F, Nalbantgil D, Sayinsu K, Arun T. A comparative study
of cephalometric and arch width characteristics of Class Il
division 1 and division 2 malocclusions. Eur J Orthod. 2006;
28:179-181.

Huth J, Staley RN, Jacobs R, Bigelow H, Jakobsen J. Arch
widths in Class II-1 and normal occlusion. Angle Orthod.
2007;77:837-844.

Wong GWK, Hui DSC, Chan HH, Fok TF, Leung R, Zhong
NS, Chen YZ, Lai CKW. Prevalence of respiratory and atop-
ic disorders in Chinese schoolchildren. Clin Exp Allergy.
2001;31:1225-1231.

$S900E 93l} BIA G1-G0-GZ0Z 1e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



