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Introduction

In legal sciences, the term 'Identification' in general refers to the 
process of  identifying persons and human remains, particularly in 
the context of  fires, vehicle and aircraft crashes and mass disasters 
as well [1]. Identification of  sex in skeletonized and/or heavily 
decomposed remains is one of  the main challenges whose solu-
tion contributes to Reaching a positive identification process for 
the victim, which mainly depends on the completeness of  the 
human remains and sexual dimorphism in physical characteristics 
that differ between societies [2].

While some studies indicated the possibility of  determining sex 
with an accuracy of  up to 98% from complete bone remains, 
this percentage is much lower in incomplete human remains, as 

a result of  violent deaths or due to post-mortem environmental 
conditions [3].

Teeth are the hardest and most chemically stable tissue of  the 
human body, and it is one of  the few parts of  the human body 
that can survive and last even in the most extreme environmental 
conditions [4]. It thus constitutes a fundamental key in forensic 
anthropological and genetic investigation.

Numerous studies have shown that there are clear differences in 
inter-ethnic dental sizes, as well as between males and females [5]. 
Generally, measurements of  mesiodistal width (MD), and buc-
colingual (BL) width of  teeth are a good indicator of  sex deter-
mination.
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Abstract

Introduction: Sex determination is an important step in establishing the biological profile of  unidentified human remains in 
forensic science. Tooth size variations have been reported among sexes and different populations.
Aim: The aim of  this study is to assess the sex of  unknown skeletonized or decomposed human remains in Syria using metri-
cal measurements on teeth.
Materials and Methods: The sample involved 266 individuals from Syrian population (137 female,129 male) aged 18-22 
years. mesiodistal widths of  left mandibular canines, Buccolingual and mesiodistal widths of  first and second upper right mo-
lars were measured on gypsum casts with help of  digital vernier caliper. These parameters were subjected to different analysis 
using SPSS 20.0 software. Kolmogorov-Smirnov test showed that data were normally distributed, then the parameters were 
analyzed by t-test for independent samples. And LRA for predicting accuracy percentage.
Results: All detected parameters in this study showed significant statistical gender difference, mesiodistal width of  mandibu-
lar canines  measurements showed the highest difference, with (P < 0.001 _ mean: 7.139 ± 0.49 mm for males, 6.519 ± 0.28 
mm for females).
Conclusion: The findings support the usefulness of  employing odontometric analysis of  the canines and first and second 
upper right molars in gender estimation that lead to identification of  unknown person in Syrian population.
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Permanent molars, especially the first ones, are among the impor-
tant indicators in the investigation of  sex, as they emerge in early 
stages of  life, which makes them more important than pelvic in-
dicators [6], which are considered the golden standard in sex iden-
tification. As for canines, they are considered to be the most dif-
ferent in their sizes between the two sexes (Sexual Dimorphism).
A systematic review study found recently that the lower left and 
right canines are the most important teeth in determining sex [7].
This study aims to Determine the possibility of  using mesiodistal 
width (MD) of  lower left canine, and mesiodistal width (MD) and 
buccolingual width (BL) of  upper right first and second molars 
as effective indicators in sex identification in Syrian population.

Materials and Methods

The sample consisted of  300 dental students at the Faculty of  
Dentistry, Damascus University, all students were Syrians and 
aged between 18-22 years old. Dental casts were obtained after 
the following exclusion criteria were applied:

Any person Who suffers from periodontitis, malocclusion, brux-
ism, attrition, dental caries on upper molars or lower left canine 
or any one underwent previous orthodontic treatment. 266 pairs 
of  casts were adopted as a final approved sample for this study. 
The symbol M was written on the base of  all male casts, and the 
symbol F on the base of  all female casts, and then all casts were 
mixed together randomly and then numbered.

The MD width was adopted by measuring the distance between 
the two opposite points (one on the medial surface and the other 
on the distal surface) measured by digital vernier claiper on the 
surface of  the tooth (molar/canine). Whereas the BL width was 
the farthest distance between two opposite points (one on the 
buccal surface and the other on the lingual surface of  the molar), 
all measurements were taken in a well-lit room.

In order to investigate the reliability of  the measurements, the 
measurements were repeated for 20 casts by the main researcher 
after one month, and the second researcher also repeated the 
twenty measurements in order to investigate both random errors 
using ICCs test and systematic error using Paired t-test.

Variables were tested for normal distribution using Kolmogorov-
Smirnov test. Then, each of  the five male and female measure-
ments was compared using t-test for independent samples analy-

sis. Accuracy of  these indicators was then extracted by LRA 
logistic regression test. The level of  significance was set at 0.05. 
The statistical analysis was performed using the Statistical Pack-
age Software for Social Sciences (SPSS), version 20.0 (SPSS Inc., 
Chicago, IL, USA).

Results

This study was conducted on 266 individuals (137 female-129 
male) aged between 18 and 22 years old. Kolomogrov-Smirnov 
test showed that the sample was naturally distributed, and t-test 
test for independent samples showed that all the variables were 
statistically significant as shown in table (1).

Table (1) shows that the most statistically significant index be-
tween males and females is the lower left canine, the mean MD 
width of  the lower left canine in males was (7.139 ± 0.49) mm, 
while it was (6.519 ± 0.26) mm for females.

As for the results of  a logistic regression test LRA, the accuracy 
of  sex prediction in female sample depending only on the canine 
was 83.9%, 79.7% in male sample, and in the complete sample, it 
reached 81.9%.

However, for the first and second upper molar indexes, the ac-
curacy of  sex prediction for the entire sample ranged from 56.7% 
to 63.9%.

Discussion

Teeth are the best parts of  the human body that can remain for 
long periods of  time and under various climatic conditions, and 
the information that the teeth carry in their form, tissues and ge-
netic structures is one of  the most valuable information that can 
be extracted [3, 6, 9].

Although genetic analyzes of  DNA on teeth remain the most re-
liable in determining sex, the use of  these analyzes in difficult 
situations like armed conflict and mass graves will not be the best 
choice in identification because of  their high cost and other logis-
tical difficulties [9].

Therefore, the importance of  this study comes because it sheds 
light on some inexpensive and simple dental anthropometric in-

Table 1. Shows t-test results for the five variables.

Variables Sex N Mean Std. Deviation T -value P-Value

MD-Canine
Male 126 7.140 0.492

10.144 0.000
Female 137 6.519 0.276

MD- Upper right first molar
Male 129 10.147 0.601

3.342 0.001
Female 136 9.827 0.643

BL- Upper right first molar
Male 129 9.995 0.569

3.379 0.001
Female 136 9.718 0.518

MD- Upper right second molar
Male 129 9.344 0.612

3.262 0.001
Female 137 9.021 0.584

BL- Upper right second molar
Male 129 9.924 0.703

2.944 0.004
Female 137 9.655 0.593
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dications that can be used to determine sex within Syrian society.
There are many similar articles in the medical literature that stud-
ied several races and societies, and most studies indicate the supe-
riority of  the lower canine over the rest of  the teeth in determin-
ing sex [7]. Some studies attributed the increase in canine size in 
males than in females to the nature of  male life which depends 
more on threat and violence than females, especially in primates 
[10]. Others attributed it to environmental factors and food habits 
[11], and some studies indicated the influence of  genetic factors 
carried on the Y chromosome [12] on increasing canine size and 
hormonal factors on increasing sizes of  male teeth [13].

(Filipovic et al., 2016) [14] found in his study on Serbian society 
that the upper and lower canines were the most important among 
teeth in sex determination, in another study conducted by (Ayoub 
et al., 2014) [15] on Lebanese society included 54 males And 69 
females aged between 18 and 25 years old, the results were statisti-
cally significant with regard to the measurements of  the lower ca-
nines without preference between  left and right ones. The mean 
measure of  the MD width of  left canine in males was 7.187 mm 
in Ayob study, close to what was in our study (7.136 mm), and it 
was 6.541 mm in females while it was 6.519 mm in our study.

Most studies gave statistically significant results in dental sex in-
dicators, but the accuracy of  sex prediction varied between these 
studies, reaching 88% in (Narang et al., 2015) [6] and decreased to 
61% in (Yadav et al., 2015) [16].

Numerous studies found that the lower canine has a distinct value 
in determining sex [17, 20], others found the upper canine is more 
valuable [21, 22].

The results of  our study differed with (Silva et al., 2016) [23], 
which indicated that there were no significant differences between 
males and females, and this difference can be attributed to the 
ages of  individuals in Silva's sample as their sample included indi-
viduals in the fourth decade compared to younger individuals in 
our study. Because the loss of  dental enamel as a result of  nutri-
tional habits and environmental factors is smaller in the younger 
age groups, so the MD width of  the canine is subject to decrease 
with age.

This study also differed with two studies conducted in southern 
China (Yuen et al., 1997) [24] and Nepal (Acharya et al., 2007) 
[25], The results were contrary in both studies (Reverse dimor-
phism), which means that the female teeth were unexpectedly 
larger than the male teeth, and this may be due to the differences 
between human races.

In our study, we used dental casts according to (Hunter and Priest 
1960) [26] standards, where the examiner took his measurements 
in a well-lit room and used a digital vernier caliper with a precision 
up to 0.01 mm. This technique provides high control and direct 
vision compared to inside-mouth tecknique, any way (Kaushal 
et al., 2003) [27] showed no differences between measurements 
taken from dental casts compared to those taken directly inside 
the mouth.

Conclusion

This study showed that the sizes of  some teeth in the Syrian so-

ciety can carry an important indication in sex determination and 
thus help in the process of  identifying human remains. There are 
few forensic studies for Eastern Mediterranean societies which 
living in armed conflict like Syria, and this is what gives this study 
its importance.
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