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Abstract

Aim: To evaluate the sexual dimorphism of mandibular and maxillary canines among dental
students of the Federal University of Paraiba, Brazil. Methods: This was an observational, blind
and cross-sectional study with comparative and statistical-descriptive procedure. Fifty-one pairs
of plaster models belonging to undergraduate dental students aged 18-29 years were analyzed.
Quantitative data were organized and processed by means of the Statistical Package for the
Social Sciences (SPSS) software, version 15.0. This research has followed the guidelines of 196/
96 Brazilian Resolution of the National Health Council, Ministry of Health. Results: All measures
were found to show statistically significant differences between sexes (p<0.001) according to
Student’s t-test. Regarding the difference between the four canines for each sex separately, it was
found difference only between mandibular and maxillary canines (p<0.001) according to the F
test (ANOVA), but with no significant difference between the right and left sides. Conclusions:
Odontometric techniques allowed concluding that canine teeth present statistically significant sexual
dimorphism, and that they may be useful in the estimation of sex in complementary methods during
body identification. The data obtained in this study were compared with those of other studies to
provide information about sexual dimorphism be specific for each population.
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Introduction

The estimation of sex is an important step to build the biological profile of
unidentified human remains, especially when an accurate outcome is achieved,
considering that about half of the population would be automatically excluded
during search operations. Although DNA analysis provides irrefutable evidences
on sex identification in human remains, such a technique is relatively prolonged
and quite exhaustive if compared to assessment of skeletal parameters1.

It is known that morphological and metric aspects of the skeleton allow a
more reliable diagnosis of sex. The more measurements and data obtained, the
more reliable will be the result. For instance, sex may be estimated by means of
bones that constitute the pelvic girdle since it is the skeleton segment which
most presents sexual dimorphism. It also may be analyzed the morphology and
dimension of long bones of the body. Additionally, estimation of sex may still be
performed through observation of qualitative or morphological and quantitative
or metric aspects present in the skull2.

Accordingly, estimation of sex does not represent a problem when a complete
skeleton is found. Nevertheless, if only the mandibular bone along with the teeth

Received for publication: May 16, 2012
Accepted: September 18, 2012



Braz J Oral Sci. 11(3):406-410

407407407407407

is found or mandible fragments or even the teeth by
themselves are available in the site, so estimation of sex
may be performed with the help of teeth dimensions3.

With this approach, numerous authors have studied
intensively sexual dimorphism present in teeth by means of
odontometric analyses, and most studies have showed
statistically significant differences in the permanent
dentition4-6.Thus, this work aimed to analyze the degree of
sexual dimorphism of mandible and maxillary canines among
undergraduate dental students of the Federal University of
Paraiba, using odontometric techniques described in literature,
as well as to provide arguments for the debate about
dimorphism being specific for each population.

Material and methods

This research project was conducted in accordance with
the 196/96 Brazilian Resolution of the National Health
Council, Ministry of Health, which regulates research
involving human beings. It was submitted to and approved
by the Research Ethics Committee of Lauro Wanderley
University Hospital (protocol #360/10).

An observational, blind and cross-sectional study was
performed, applying comparative and statistical-descriptive
procedure. The procedure method employed was an intensive
direct observation by means of examination of plaster models
of the upper and lower arches.

The sample was composed by plaster models of the upper
and lower arches belonging to undergraduate dental students
of the Federal University of Paraiba. Fifty-one students, aged
18-29 years, being 26 female, took part of the research, which
encompassed a total of 102 plaster models.

A digital caliper with thin beaks (Digimess®, 150 mm/
6" 100.250, 0.01 mm/.0005 resolution”, São Paulo, SP, Brazil)
was used to measure the mesiodistal (MD) and buccolingual
(BL) distances of crowns of the maxillary and mandible
canines, as well as their diagonal, mesiobuccal-distolingual
(MB-DL) and distobuccal-mesiolingual (DB-ML) dimensions.

The measurements in the MD and BL directions were
obtained following the Acharya and Mainali’s method7

applied only for the canine teeth, proceeding as follows:

MD measurements
The greatest distance between the proximal surfaces of the

tooth crown was registered by means of the caliper beaks incisally
positioned along the long axis of the tooth. In cases of bad
position or giroversions, measurements should be taken between
the points of the proximal surfaces of the crown, where contact
with the adjacent tooth would normally occur (Figure 1).

BL measurements
The greatest distance between the buccal and lingual

surfaces of the tooth crown was obtained with the caliper
located incisally and forming a right angle in relation to the
MD sense (Figure 2).

For the measurements in the MB-DL and DB-ML senses,

Fig. 1. Sense of mesiodistal measurement.
Source: Direct research.

Fig. 2. Sense of buccolingual measurement.
Source: Direct research.

the methodology described by Karaman4 was employed, being
performed in the canine teeth, proceeding as follows:

MB-DL measurements
The greatest distance between the MB and DL corners

of the tooth crown was obtained with the caliper positioned
parallel to the incisal edge (Figure 3).

DB-ML measurements
The greatest distance between the DB and ML corners

of the tooth crown was achieved with the caliper positioned

Fig. 3. Dark line indicating measurements in the MB-DL sense and red line
indicating measurements in the DB-ML sense.
Source: Direct research.
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Gender

Measurements Tooth Male Female p-value

Mean ± SD(1) Mean ± SD(1)

· Mesiodistal 13 8.17 ± 0.49 (A) 7.46 ± 0.36 (A) p(1) < 0.001*

23 8.07 ± 0.38 (A) 7.45 ± 0.36 (A) p(1) < 0.001*

33 6.98  0.40 (B) 6.48 ± 0.36 (B) p(1) < 0.001*

43 6.99  0.40 (B) 6.47 ± 0.34 (B) p(1) < 0.001*

p-value p(3) < 0.001* p(3)  < 0.001*

· Buccolingual 13 8.59 ± 0.66 (A) 7.93 ± 0.63 (A) p(1) = 0.001*

23 8.54  0.61 (A) 7.85 ± 0.58 (A) p(1) < 0.001*

33 7.73  0.57 (B) 7.09 ± 0.49 (B) p(1) < 0.001*

43 7.70  0.61 (B) 7.09 ± 0.55 (B) p(1) < 0.001*

p-value p(3)  < 0.001* p(3)  < 0.001*

· Mesiobuccal-distolingual 13 8.08 ± 0.47 (A) 7.48 ± 0.46 (A) p(1) < 0.001*

23 7.96  0.43 (A) 7.37 ± 0.44 (A) p(1) < 0.001*

33 7.26  0.57 (B) 6.61 ± 0.41 (B) p(1) < 0.001*

43 7.28  0.49 (B) 6.70 ± 0.43 (B) p(1) < 0.001*

p-value p(3)  < 0.001* p(3)  < 0.001*

· Distobuccal-Mesiolingual 13 7.72 ± 0.44 (A) 7.14 ± 0.34 (A) p(1) < 0.001*

23 7.71  0.37 (A) 7.13 ± 0.40 (A) p(1) < 0.001*

33 6.63  0.40 (B) 6.16 ± 0.35 (B) p(1) < 0.001*

43 6.59  0.42 (B) 6.13 ± 0.34 (B) p(1) < 0.001*

p-value p(3)  < 0.001* p(3)  < 0.001*

(*): 5% significant difference.
(1): Student’s t test with equal variances.
(2): Student’s t test with unequal variances.
(3): F test (ANOVA) with repetitive measures.
Note: If all the letters in brackets are distinct, there is significant difference
between the corresponding teeth using multiple (paired) Bonferroni’s comparisons.

Table 1. Mean and standard deviation of measurements according to gender
and tooth. João Pessoa, PB, Brazil. Teeth named according to the FDI system.

parallel to the incisal edge (Figure 3).
Were excluded from the sample: all models lacking one

of the teeth of interest to the research (upper and lower
canines, right and left sides) and models exhibiting fillings
in the proximal and free surfaces, bad tooth positioning
(impossible to obtain the measurement), and damaged or
broken teeth. Were also excluded the students who: wore
orthodontic appliances, felt nausea during impression
procedures, and those who expressed the feeling of being
withdrawn from the study, after theoretical approach about
the subject in question.

Quantitative data attained in the study were organized
and processed by means of the Statistical Package for the
Social Sciences (SPSS), version 15.0 (SPSS Inc., Chicago,
IL, USA). It was conducted a descriptive and inferential
analysis through specific statistical methods, in which were
obtained: mean and standard deviation, Student’s t with equal
or unequal variances and F (ANOVA) tests for repetitive
measures with Bonferroni’s comparisons. Verification of the
equal variances hypothesis was performed using the Levene
F test. The error margin used in the decision of the statistical
tests was 5%. From the results, it was made the distribution
of frequencies of all variables addressed in the study,
presented in tables, charts or graphs to characterize the sample
and data description.

Results

Table 1 presents the means and standard deviations for
the MD, BL, MB-DL and DB-ML measurements, according
to tooth and sex. In this table, it was verified whether existed
or not statistical difference between means of the
measurements for each tooth in relation to sex. Statistically
significant differences indicated by Student’s t test were
observed for all teeth and in all measurements (p(1) < 0.001
or p (1)=0.001). It was also investigated in that table
whether there was significant difference or not among the
4 canines, for each sex separately, in relation to each one
of the measurements analyzed. To this end, F  test
(ANOVA) was employed for repetitive measures with
Bonferroni’s comparisons, considering a 5% error margin.
No statistically significant difference was found between
the right and left sides, either in the upper or lower arches,
in none of the measures analyzed. Nevertheless, were noted
differences between the upper and lower measurements
(p(2)<0.001).

Table 2 expresses the comparison of dimensions of the
MD and BL measurements in the considered sample in
relation to other studies. It is verified that teeth dimensions
in the MD and BL senses resembles the Portuguese
population’s measures.

Analysis of canine dimorphism in the estimation of sex
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Discussion

Numerous odontometric studies performed in human
dental arches attest the fact that there are differences in teeth
size patterns between sexes, and that those differences vary
among populations, reaching significance or not. Canines
have demonstrated higher degree of sex dimorphism among
the populations10-11 and are considered as one the most resistant
teeth in the dentition, remaining intact in several post-mortem
scenarios12.

MD and BL distances
According to Table 1, the MD and BL distances were

found to show statistically significant differences for all
canines, being higher for males than females, which is a
finding that corroborates the results verified in other
populations. Comparing with measurements obtained in
other studies (Table 2), it was noted that, for both sexes
and measures, the present study assimilates with the upper
canine teeth of the Portuguese6 population sample, but
are higher than the Indian13 population also for both sexes
and measures. Nonetheless, it is observed that for other
populations under comparison, the means of measurements
for both sexes vary a lot, being higher for a given measure
and sex and lower for another measure and sex, e.g., when
the present investigation is compared with the study by
Suazo et al . 14,  i t  is verif ied that Brazil ian’s canine

dimensions are higher for male and lower for the female
gender. Carefully, of course, we can assign these apparent
differences in measurements due to such things as
differences in techniques of tooth measurement and degree
of wear.

Garn et al.15 report that genetic influence tends to keep
low/high magnitude dimorphism in interrelated racial groups
originating from the same geographical region. That may
explain the differences between tooth size in the diverse
populations. However, those differences should also be in
part assigned to the degree of miscegenation that some
populations present.

Thus, it makes sense that the sample studied resembles
with the sample surveyed in the Portuguese population,
despite the fact that only the upper teeth were assessed in
the present study.

Regarding the difference between right and left sides
(asymmetry), it was found no significant difference for both
sexes, evidenced by the minimum difference between the
averages of right and left sides (Table 1). It is suggested
that there is no tendency for the dimensions of the crown
being larger on one side than on the other side, so
confirming some literature findings16-17. However, Pereira et
al.6 showed that, for females, in the MD measurement, there
was statistically significant difference between right and
left sides of the upper canine (p <0.005), using the paired
t test.

Analysis of canine dimorphism in the estimation of sex

Author Population                  Male             Female

Tooth MD BL Tooth MD BL

Pettenati-Soubayroux, 20028 French 13 e 23 7.79 - 13 e 23 7.06 -

33 e 43 7.01 - 33 e 43 6.70 -

Iscan; Kedici, 200310 Turks 13 e 23 - 8.61 13 e 23 - 7.78

33 e 43 - 8.04 33 e 43 - 7.19

Ling; Wong, 20079 Chinese 13 e 23 8.30 8.09 13 e 23 7.92 7.84

33 e 43 7.31 7.20 33 e 43 6.89 7.04

Suazo et al.,  200814 Chilean 13 8.04 8.36 13 7.91 8.05

23 7.92 8.12 23 7.83 7.94

Astete; San Pedro; Suazo, 20095 Spanish 13 8.49 8.53 13 8.18 7.84

23 8.60 8.43 23 8.14 7.84

Prabhu; Acharya, 200913 Indian 13 7.65 8.12 13 7.44 7.75

23 7.59 8.06 23 7.39 7.75

33 6.69 7.32 33 6.49 7.00

43 6.61 7.38 43 6.45 7.03

Pereira et al., 20106 Portuguese 13 8.17 8.76 13 7.77 8.21

23 8.03 8.74 23 7.70 8.21

13 e 23 8.10 8.76 13 e 23 7.74 8.21

Present study, 2010 Brazilian 13 8.17 8.59 13 7.46 7.93

23 8.07 8.54 23 7.45 7.85

13 e 23 8.12 8.56 13 e 23 7.45 7.89

33 6.98 7.73 33 6.48 7.09

43 6.69 7.70 43 6.47 7.09

33 e 43 6.83 7.71 33 e 43 6.47 7.09

“13”, “23”, “33” and “43” = individual averages; “13 and 23”, “33 and 43” = averages of the sides.

Table 2. Differences between averages of the mesiodistal (MD) and buccolingual (BL)
dimensions in the sample studied and in other populations. João Pessoa, PB, Brazil.
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MB-DL and DB-ML distances
According to the results obtained in the analysis of

diagonal measures undertaken in the course of this study,
males’ teeth were considered higher than females’, and such
a difference was statistically significant between sexes
(p<0.001). These findings are consistent with other studies
described in literature4,18, which affirm canines to be the most
dimorphic elements in these diagonal lengths. No statistically
significant difference was observed between the right and
left sides, in upper and lower arches, similarly to the MD
and BL measurements.

This way, although the completion of odontometric
measurements in this field is relatively new, these results
corroborate with those found in literature, confirming that
these dimensions suggest a high level of reliability, and may
be used in conjunction with other measures.

The present investigation showed significant differences
between dimensions of canines in both sexes, suggesting a high
reliability rate for using these teeth in the estimation of sex.
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