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Abstract: Problem statement: Many previous studies tried to define and put specific measurements for
dental arches dimension in different ethnics groups. These studies may be specific to an ethnic group
and cannot always be applied to other ethnic types. The aim of this study: is to obtain specific dental
arch dimensions for Malaysian Malay ethnic groups and compare between both genders. Approach:
Involved clinical examination, collection and analysis of 60 dental cast of Malaysian Malay subjects
from pure ethnic group (30 males and 30 females, 20-24 years old). All dental landmarks were located
and determined and subsequently measurements had been done according to specific points had been
selected. Statistical analysis were done using t-test. Results: Dental arch dimension were established in
normal occlusion for Malaysian Malay ethnic group. No significant difference was observed in arch
dimensions between male and female of Malaysian Malay. Conclusion: These measurement can be
considered during treatment, especially in prosthodontics and orthodontics where arch dimension can be
modified appreciably.
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INTRODUCTION
Many researchers had tried to define and prove
certain correlation between the different components of
biometric anatomical landmarks, facial features and the
malocclusion properties in Spainish population (BacaGarcia et al., 2004), Chinese population (Zeng et al.,
2007), Malay population (Mohammad et al., 2011),
Arabic population (AlBarakati and Baidas, 2010) and
Kerman ethnic groups (Elham and Adhami, 2010). These
types of experiment are advantageous for predicting the
features and later the need of the different racial groups
for different orthodontic treatment.
Previous studies had tried to describe and classify
the human dental arch form and dinmension. It is
commonly believed that the dental arch is initially
shaped according to the configuration of the supporting
bone and following the eruption of the teeth by the
circum-oral musculature and intra-oral functional forces.
The differences in arch shape and dimensions can
affect the clinical treatment. In addition to these, people
from different ethnic groups present with different
morphological conditions and clinician should
anticipate the differences in size and form rather than

treating all cases to a single ideal (Burris and Harris,
2000).
Previous researches included the use of Chinese
and Caucasian ethnic groups depending on same and fix
criteria of systems which were used in their research.
They try to find the relationship of the biometric analysis
between the major ethnics in Asian regions in order to
resolve and treat the cases of malocclusion (Wu et al.,
2006; Zeng et al., 2007).
In determine the variation in occlusion exists in any
given population, a basic descriptive study of overjet,
overbite, molar relationship, crossbites, crowding and
spacing, malalignment and other occlusal variables is
required for statistical analyses to be performed. The role
of epidemiological factors such as age, sex, geography
and diet can be examined to establish their relationship to
the observed variation. When the variation within the
population is compiled, populations can be compared and
the cause for the observed differences evaluated (Smith
and Bailit, 1977).
Biometric norms however, may be specific to an
ethnic group and cannot be always applied to other
ethnic types. In spite of possible ethnic differences,
most classical biometric and cephalometric standards
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are based on sample populations of people with
European-American ancestries. It is important to have
data concerning relevant human group for purposes of
clinical diagnosis and planning of treatment. These data
may also be useful in forensic dentistry. The ethnic
differences in arch dimensions and occlusal features
should be considered during treatment, especially in
orthodontics, maxillofacial surgery and prosthodontics
where arch shape can be modified appreciably (Burris
and Harris, 2000). Knowing arch dimensions helps the
prosthodontist in the selection of the correct shape and
size of stock impression trays and suitable molds of
artificial teeth for fixed and removable prostheses
(Hashim and Al-Ghamdi, 2005). In addition to that it is
of great clinical value in modern orthodontic
techniques, in which preformed super elastic arch wires
are frequently used. Clinically, instead of one
preformed arch wire, it is more reasonable to have
several types of preformed arch wires available and to
identify the patient’s pretreatment arch form according
to race and malocclusion (Kook et al., 2004).
MATERIALS AND METHODS
Ethical approval for this study was obtained from
UiTM Research Ethics Committee on 12th May, 2010.
The subjects were all volunteers. Consent forms as well
as an outline of the proposed research were distributed
to all chosen subjects in a subject information sheet.
The consent forms included an outline of the research,
the risks involved in participating in the study and the
privacy terms. Patients were free to participate or refuse
participation even if they met all of the criteria
necessary. The total sample was collected from the
students of University Technology MARA and dental
patient in the Faculty of Dentistry, University
Technology MARA. The study sample consisted of 70
subjects from Malaysian Malay pure ethnic groups. The
ages ranged between 20-24 years old, equal from both.
Ten subject’s records were excluded from total 70
subjects due to poor quality of the records; therefore, a
total of 60 (30 males and 30 females) subjects were
included in this study. The patients were selected
according to the following criteria:
•
•
•
•

•
•
•
•
•
•
•
•

Normal growth and development, well aligned
maxillary and mandibular dental arches
All of the subjects had good facial symmetry and
balanced facial profiles
No symptoms related to TMJ disorder
No significant history related to the growth
No need for orthodontic treatment according to
Index of Orthodontic Treatment Need (IOTN) for
both health and esthetic component
Have no previous history of any types of
orthodontic treatment or plastic surgery
Have no previous history of any types of surgical
treatment
Have no previous history of any types of prosthetic
treatment or major conservative treatment

Dental history of each participant in this study has
been taken such a history of TMJ problem and facial
trauma. Major maxillofacial surgery, orthodontic
treatment and medical history were conducted to insure
the participants compatibility with this study. Clinical
examination was conducted for each patient to
determine if the participant meets all the inclusion
criteria. The examination comprised an extra oral
inspection including the soft tissues and an intraoral
inspection of the teeth and occlusion.
Dental cast was obtained by taking alginate
impression with fine details for each subject in this
study. Dental cast with intact erupted teeth and full set
of teeth regardless of third molars, a bubbles or
fractured teeth were discarded in this study. Digital
caliber has been used for the straight measurements on
the dental cast and calibrated tape to measure the
anterior and posterior arch circumferences.
The following parameters were located and measured
according to the previous studies on the other
population (Hassanali and Odhiambo, 2000) as shown
in Fig. 1:
•

•
Both parents of each subject were from the same
ethnic group without any inter racial marriage at
least for two generation
•
All of the subjects were between 20-24 years of
age
Class I according to British Standards Institute
classification
•
All of the subjects had full set of permanent teeth
in both jaws regardless of the third molars
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Palatal Length (PL): From the center of palatal
incisal papilla to the point on a horizontal line
drawn along the distal margins of the first
permanent molars
Palatal Depth (PD): A perpendicular to the
midpoint of a line drawn along the distal margins
of the first permanent molar
Inter-Molar Distance (MM1) for maxillary and
(MM2) for mandibular: The distance measured
from the buccal groove on the occlusal surface
along the buccal margin of the first permanent
molar to the contra lateral tooth
Inter-Canine Distance (CC1) for maxillary and
(CC2) for mandibular: From the tip of the cusp of
canines across the arch
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•

•

•

Anterior Arch Circumferences (AC1) for maxillary
and (AC2) for mandibular: From the point of
maximum convexity of canine in the middle third
of the buccal surface along the anterior teeth to the
similar point on the canine on the opposite side of
the arch
Posterior Arch Circumferences (PC1) for maxillary
and (PC2) for mandibular: From the maximum
convexity on the buccal groove of the first
permanent molar buccally along the middle third of
the teeth in the arch to the same point on the
opposite side
Mandibular Length (ML): From the center of the
lingual incisor papilla between the central incisors
to the point on a horizontal line drawn along the
distal margins of the first permanent molars.

All dental casts were measured in a random order
using a research randomizer. Intra and inter examiner
calibration was conducted by repeating dental casts
measurements by the operator and the orthodontic
specialist at one week interval. Random and systemic
errors were estimated by calculating the correlation
between repeated measurements by Index of Reliability.

RESULTS
All the measurements of the dental cast subjected to
statistical analysis using the independent samples t-test to
compare between measurements of males and females.
Table 1 illustrated the mean of upper and lower
dental cast measurements through means, minimum
and maximum values, standard deviation and
standard of error of measurements of all 11 variables
involved in this study for the whole subject.
Table 2 and Fig. 2 show the descriptive
statistical results of all measurements dental casts of
both genders of Malaysian Malay samples of 11
variables, The p-values for the tests of equality of
variances for all variables are all more than 0.05.
Thus, equality of variances can be assumed for all
variables. The p-values for the tests of equality of
means for all variables are more than 0.05. Thus, our
statistic results showed that there is no significant
difference in all the compared males and the females
dental cast measurements.
Table 1: Descriptive statistics for dental cast among Malays
Variable
Mean
Min
Max
SD
AC1
44.64
40.00
49.00
2.23
AC2
33.4
29.00
38.00
1.83
PC1
95.8
87.00
105.00
4.11
PC2
83.9
75.50
91.00
3.53
CC1
35.0
30.96
38.83
1.89
CC2
26.5
20.54
29.15
1.74
MM1
55.2
49.66
63.05
3.32
MM2
47.8
41.06
53.49
2.86
PD
18.5
14.52
24.58
2.14
PL
36.2
31.76
40.92
2.06
ML
32.5
27.27
36.10
2.13
All measurements are in mm

SE
0.29
0.24
0.53
0.46
0.24
0.23
0.43
0.37
0.28
0.27
0.27

Table 2: Dental cast measurements of both genders of Malaysian Malay
Variable
Gender
Mean
SD
p-value
AC1
Male
44.37
2.34
0.343
Female
44.92
2.11
AC2
Male
33.07
1.83
0.207
Female
33.67
1.82
PC1
Male
95.47
4.13
0.504
Female
96.18
4.13
PC2
Male
83.17
3.40
0.376
Female
83.98
3.66
CC1
Male
34.73
1.96
0.203
Female
35.35
1.80
CC2
Male
26.16
1.80
0.189
Female
26.76
1.67
MM1
Male
54.60
3.24
0.190
Female
55.73
3.35
MM2
Male
47.57
2.75
0.625
Female
47.94
3.00
PD
Male
18.55
2.20
0.802
Female
18.41
2.12
PL
Male
35.78
1.81
0.113
Female
36.62
2.23
ML
Male
32.04
1.94
0.084
Female
32.99
2.23
All measurements are in mm

Fig. 1: Points and measurement on maxillary and
mandibular dental cast (Hassanali and
Odhiambo, 2000)
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results of the current study are of great value to the
anthropologist as well as to the orthodontist in
understanding dimensional arch criteria. This can also
assist clinicians with orthodontic arch wire selection.
Furthermore it would also be helpful to prosthodontist
in the selection of the correct shape and size of stock
impression trays and of suitable molds of artificial teeth
for fixed and removable prostheses.
Fig. 2: Dental cast measurements of both genders of
Malaysian Malay
DISCUSSION

Arch length measurements: The dental arch length is
determined by several points. In the current study,
specific measurements have been chosen to measure the
dental arch length for Malaysian Malay ethnic group.
The palatal and mandibular length of Malaysian
Malay dental arches have been measured and it were
nearly similar to those of Poosti and Jalali (2007) who
studies the Iranian population. However, the palatal
length of Malaysian Malay seems to be higher when
compared to that of maxillary arch of white and black
population done by Burris and Harris (2000). On the
other hand, Malaysian Malay palatal length were less
than that of finding of Hayashi et al. (2006) and AlKhateeba and Alhaijab (2006) on Jordanian population.
Pattern of jaw growth and development of
circumference points that vary between individuals as
well as among different circumference points, may have
an effect on the results. Tooth dimension also play a
greater part in dental arch length than width. Variation
in tooth dimension between various population samples
might have been responsible for some of the differences
that were found.
Anterior and posterior circumferences of both
maxillary and mandibular dental arches for Malaysian
Malay were measured. Despite of the difference in the
sample size and the method of measurements, the
findings were nearly similar to those of Poosti and
Jalali (2007) on Iranian population. However, when
compare these finding with those reported by Carter
and McNamara (1998) (27 male, 26 female), the
Malaysian records seems to be higher. It shouls also
noted that the anterior and posterior circumferances are
also dependant on the growth of dentoalveolar complex
and degree of overjet and overbite (Bjork et al., 1984).

Arch width measurements: The width of the arches
has considerable implications in orthodontic diagnosis
and treatment planning, affecting the space available,
esthetics and stability of the dentition. In this study,
arch widths in adults from Malaysian Malay with
normal occlusion, had been compared with values from
previous studies in various populations of both male
and female from the same group.
The mean inter canine distance for Malaysian
Malay for both upper and lower arch was measured and
noted to be less than those values which measured by
Harris (1997) on both gender of white population. The
inter canine distance of Malaysian Malay seems to be
higher than those of Jordanian population studied by AlKhateeba and Alhaijab (2006); Bishara et al. (1997) and
Uysal et al. (2005). On the other hand these finding is in
agreement with those of Hayashi et al. (2006) for
japanees population. This difference may be attributed to
the difference in sample sizes and origin of the sample,
environmental factors like nutrition, function may also an
effect on the results.
Arch size of Malaysian Malay is notably wider
when the inter molar width of both maxillary and
mandibular dental arch compared to that carried out on
the other population i.e.,: Hayashi et al. (2006); Burris
and Harris (2000); Eguchi et al. (2004); Bishara et al.
(1997) and Uysal et al. (2005). This difference in the
measurements could be attributed to the variability of
the reference points of the measurements and the
method of recording the arch dimensions.
Palatal depth measurements: The palatal depth of
The dental arch width is governed by several
Malaysian Malay measured in this study and found to be
factors such as the size and shape of the jaws and the
in close agreement with that reported by Hayashi et al.
influence of the oral musculature on the positioning of
(2006)
on Japaneese population. However, it was higher
the teeth. In view of the variation of results among the
than that of Takanashi et al. (2009) who worked on
previous studies, the environmental and genetic factors
Japanese population also. When the findings of this study
may appear to play an important role in determining
compared to that of Hsu (1998), the Malaysian Malay
arch size and shape.
seems to have higher palatal depth records. Shapiro
Hence, meaningful comparisons are not always
(1974) reported that genetic factors were more strongly
possible and firm conclusions are difficult to draw. The
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involved in contributing to variation in palatal depth than
either arch width or length. It would be seems that the
variation in the palatal depth of the maxillary dental arch
is heavily influenced by genetic factors.
The data in this study were separated according to
genders. Statistical analysis showed that there were no
significant difference in all the measurements made in
the dental cast (p>0.05). In contrast to other studies by
Ross-Powell and Harris (2000) who worked on white
population. They also noted less sexual dimorphism
between male and female of black population.
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