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Purpose: Dental arch dimensions are important not only in dentistry (e.g. orthodontists and prosthodontists, and
forensic odontology), but also other medical fields, biology, biometrics, painting or sculpture. This study aimed
to determine these dimensions in Vietnamese children and compare these measurements across four ethnic
groups and genders.

Methods: A cross-sectional study was conducted on 3204 Vietnamese children at 7 years of age from four major
ethnic groups in Vietnam (Kinh, Tay, Thai and Muong).

Results: The means variables in study subjects were 33.72 + 2.16 mm for upper inter-canine width (UCW);

52.74 + 2.55mm for upper inter-molar width (UMW); 8.69 + 1.79 mm for upper anterior length (UAL);

29.59 + 1.97 mm for upper posterior length (UPL); 26.94 + 2.49 mm for lower inter-canine width (LCW);

45.89 + 2.59 mm for lower inter-molar width (LMW); 5.04 = 1.53 mm for lower anterior length (LAL); and
+

26.22 + 2.07 mm for lower posterior length (LPL). The UCM, UMW, and LMW of Muong were significantly
wider in males, but narrower in females compared with other ethnic groups. The Kinh, Tay and Thai groups had
no significant differences between genders in all dimensions, but these sizes were significantly larger in males
than females of Muong group.

Conclusions: This study presents the means of dental arch dimensions in 7 year-old Vietnamese children, and
there is no statistical differences in these dimensions between genders of almost studied groups, except Muong
group. Ethnic differences are observed only in UCW, UMW and LMW of Muong vs other groups. Furthermore,
Vietnamese children have dental arch width similar to the African and Caucasian.

1. Introduction size and arch size leads to improper alignment and malocclusion. One

of the most frequent occurring malocclusion is crowding and which is

In clinical settings, dental arch dimensions are very important for
both orthodontists and prosthodontists.” In anthropometry, dental casts
can be studied directly or indirectly. The direct researches involve
manually measurements of arch sizes. The dissonance between tooth

usually a result of the discrepancy among the volume of alveolar bone,
dental arch dimensions and tooth sizes.” Some groups have defined
these dimensions and proved correlations between these measurements
and the craniofacial discrepancies with crowding teeth and
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Table 1
Symbols and definitions of measured arch dimensions.

Arch dimension Acronym  Definition

Upper inter-canine width UCcw Distance between two cusp tips of left and right maxillary deciduous canines of dental arch

Upper inter-molar width UMW Distance between two mesiolabial cusp tips of the right and left maxillary permanent molars

Upper anterior length UAL Distance between centric point of upper incisal papilla to a horizontal line drawn between left and right cusp tips

Upper posterior length UPL Distance from centric point of upper incisal papilla to a horizontal line drawn along the distal margins of the left and right first permanent

molars

Lower inter-canine width ~ LCW Distance between two cusp tips of left and right mandibular deciduous canines of dental arch

Lower inter-molar width LMW Distance between two mesiolabial cusp tips of the right and left mandibular permanent molars

Lower anterior length LAL Distance from centric point of lower incisal papilla to a horizontal line drawn between left and right cusp tips

Lower posterior length LPL Distance from centric point of lower incisal papilla to a horizontal line drawn along the distal margins of the left and right first permanent

molars
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Fig. 1. Arch width (A) and length (B) on dental cast.

Table 2
The distribution of the sample by sex for the four ethnic groups in previous
study.

Ethnic groups Sex Total

Male Female

n % n % n %
Kinh 942 29.40 769 24.00 1711 53.40
Tay 255 7.96 234 7.30 489 15.26
Thai 252 7.87 254 7.93 506 15.80
Muong 265 8.27 233 7.27 498 15.54
Total 1714 53.50 1490 46.50 3204 100

malocclusion in patient group of 7 years children in the American and
Kenyan population.”® The width dimensions significantly increased
from 3 to 13 years of age in both bimaxillary arches. The size of the
dental arch was found to be almost unchanged or slightly decreased
after the eruption of permanent teeth.” The width and length dimen-
sions of dental arch are established in children at the period of mixed
dentition; this life period has most orthodontic treatments. Therefore it
is essential for the doctor to consider the overall change and accurately
measure arch dimensions of 7-year-old children during early ortho-
dontic treatment.®

Mixed dentition analyses with dental arch dimensions were created
to predict the amount of space available in the arch for succeeding
permanent teeth and necessary occlusal adjustments. Previous re-
searches on dental arch dimensions were performed only on the
Caucasian and African populations; there has been no data available on
Southeast Asian population. In clinics, the ethnic variation in arch

dimensions should be considered during intervention, especially in
early orthodontic treatment.’

Vietnam is a country in Southeast Asian area with 54 ethnic groups
and has the population of approximately 90 million people '°°1°,
Among these ethnic groups, Kinh, Thai, Tay and Muong are the ma-
jority, account for 91% of total Vietnamese population (according to a
national census of the population in 2009) '°1°1°, Therefore, this study
was conducted in the child population (7-years) of four major ethnic
groups.

In this study, we have determined the mean values of dental arch
dimensions in 7 year-old Vietnamese children and compared these
parameters by genders and ethnic groups (Kinh, Muong, Thai and Tay).
We found that there was no statistical differences in these dimensions
between genders of almost studied groups, except Muong group. Ethnic
differences are observed only in UCW, UMW and LMW of Muong vs
other groups. Besides, we also found that Vietnamese children had
dental arch width similar to the African and Caucasian at the same age.
These results are useful for orthodontists and prosthodontists in chil-
dren, and the parameters used in the study may be proposed as useful in
forensic identifications in future.

2. Materials and methods

We applied a formula (Formula of WHO sample size determination
in Health studies, 2.0) to calculate the sample size in this cross —sec-
tional study as:

2
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Fig. 2. Dental arch dimensions in Vietnamese Children at 7 years of age. Ethnic and gender comparisons of UCW (A), UMW (B), UAL (C), UPL (D), LCW (QC),

LMW (F), LAL (G) and LPL (H).

Table 4
Difference of dental arch dimensions according to four ethnic groups in male
subjects.

Variable  Kinh ethnic Tay ethnic Thai ethnic Muong ethnic  p
(mm) n =942 n = 255 n = 252 n = 265
Mean +* SEM Mean = SEM Mean + SEM Mean * SEM
UCw 33.79 + 212 33.75 = 222 33.68 = 2.25 3414 * 2.04 *
UMW 52,76 + 256 52.75 * 2.59 52.86 * 2.51 53.23 * 249 *
UAL 8.65 = 1.87 8.86 = 1.95 8.62 * 1.69 8.77 + 1.91 NS
UPL 29.6 = 1.98 29.61 = 2 29.54 = 1.94 29.73 = 1.9 NS
LCW 26.95 £ 249 27.02 + 242 2694 * 259 27.14 £ 246 NS
LMW 45.85 £ 253 45.94 * 2.68 46.03 * 2.66 46.46 = 2.65 **
LAL 5.02 * 1.45 4.95 + 1.37 5.05 = 1.59 5.07 = 1.36 NS
LPL 26.19 £ 2.08 26.17 = 2.1 26.11 = 2.05 26.39 = 1.99 NS
Table 5

Difference of dental arch dimensions according to four ethnic groups in female
subjects.

Variable  Kinh ethnic Tay ethnic Thai ethnic Muong ethnic  p
(mm) n =769 n =234 n = 254 n = 233

Mean = SEM Mean + SEM Mean = SEM Mean = SEM
ucw 33.64 + 222 33.66 + 2.08 33.75 + 2.04 33.22 * 2.16
UMW 52.7 + 2.53 52.74 + 253 52,68 * 2.64 5218 * 251 *
UAL 8.71 = 1.69 8.51 = 1.57 8.76 + 1.87 8.6 = 1.65 NS
UPL 29.58 £ 1.94 29.58 + 1.95 29.68 *= 2 29.44 £ 2.05 NS
LCW 26.92 £ 2.5 26.89 + 258 26.97 + 2.38 26.72 £ 25 NS
LMW 4594 + 266 4585 * 2.5 4579 + 2,53 4524 * 236 **
LAL 5.06 = 1.66 5.11 = 1.59 5.04 = 1.47 5.01 = 1.72 NS
LPL 26.24 £ 2.07 26.27 * 2.06 26.33 = 2.09 26.04 + 2.14 NS

accounted for the largest population with 50.43%.

Most of dental arch dimensions were not significantly different be-
tween two genders (Table 3, and Fig. 2). Among arch dimensions, UCW,
UMW, and LMW were significantly different between two genders of
Muong ethnic and in combined groups (p < 0.001, Table 3 and
Fig. 2A, B and F). These dimensions were larger in males compared to
females of the Muong group.

Most measurements were not significantly different among four
ethnics groups adjusted by gender (Tables 3 and 5 and Fig. 2). There
were the ethnic differences observed in UCW, UMW and LMW in both
males and females in this study (p < 0.05). Accordingly, Muong males
had the largest UCW, UMW, and LMW as 34.14 *= 2.04, 53.23 * 2.49,
and 46.46 = 2.65 (mm) respectively (Table 4). In contrast, Muong
females had shortest UCW, UMW and LMW as 33.22 + 2.16,
52.18 = 2.51 and 45.24 * 2.36 (mm), respectively (Table 5).

4. Discussion

The percentage of Kinh ethnic was entirely superior with 53.40%
compared to other populations (Table 2), this goes according to de-
mographic model in Vietnam (the national census of the population in
2009) 1010101011 0], The mean variables were not significantly changed
between two genders in most ethnical groups. The changes were ob-
served only in male vs females in Muong group. These results were not
similar to studies performed by Hassanali et al. in Kenyan population®
and Sarhan et al. in Egyptian and British populations.'® This finding
indicates that people with different origins have diversity in the dental
arch in agreement with the vital environment. According to one study
by Sillmann et al.,'* the sizes of dental arch from birth to 25 years
changed rapidly from 5 to 7 years and 11-13 years during period of
tooth eruption (from deciduous to permanent teeth). However, as there
was a historic origin among four ethnic populations, the trend of
growth and changes in dental arch measurements would be different.
The factors accounting for this difference could be vital environment,
nutritional conditions, social economy and functional factors (such as
masticating, swallowing or respiration).'*"'®

When we compared the dental arch dimensions between our study
and the study done by Hassanali et al., the UCW, UMW, and LCW in
Vietnamese children were not significantly different from Kenyan
children. However, UPL, LML, and LPL in Kenyan children were larger
in comparison to those in Vietnamese children (p < 0.001, Table S1).°
The small dental arch dimensions (UPL, LPL) could result at a higher
rate of dental discrepancy in Vietnamese children.'” The sample size in
Kenyan study was small (97 children) and the range of age was large
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(from 6 to 8 years old). On the other hand, we analyzed our data on
larger sample size (3204 children) and range of age was from 6 years 10
months to 7 years 2 months (mean of age was 7 years 1 month).

Furthermore, LAL in our population was larger than in the subjects
analyzed by Ross- Powell RE et al. in both genders; while UAL in female
in their report was larger than in our study (p < 0.001, Table S2).
Significant changes were observed between Vietnamese and black
American children (two anthropometric populations). A noteworthy
characteristic between Vietnamese and black American children was
changes in anterio-posterior dental arch dimensions (Tables S1 and S2).
Analysis of dental arch dimensions in shown in this study was in
agreement with the results of other studies and these measurements
were not similar to the ethnic populations with different anthropometry
of origin.'®*!

5. Conclusions

The eight dental arch dimensions on the cast in 3204 Vietnamese
children from 4 ethnic groups (Kinh, Tay, Thai, and Muong) were not
significantly different between males and females with an exception of
the Muong ethnic group. Ethnic differences of maxillary and man-
dibular width were observed among four populations in each gender,
especially in Muong vs other ethnic groups. The Vietnamese had the
measurements of width similar to the African and the Caucasian (the
black American); the noteworthy characteristic was these major dif-
ferences of anterio-posterior dental arch dimensions (length) between
Vietnamese children and others.
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