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Abstract:

Introduction: Finding a complete human skeleton at a disaster site is statistically less likely than
finding broken bone fragments. These factors increase the possibility of incorrect sex determination.
Aim: The aim of the present study is as skeletal characteristics vary by population, we attempted to
determine the sex using significant parameters in the mandibular length, mandibular index, and body
thickness of the mandible in the population of Indore region. Materials & methods: Prior to starting,
the study received approval from the institutional ethics committee. The Department of Anatomy's
initiative is located at the Index Medical College and Hospital in Indore, India's Madhya Pradesh
state. jawbones from dried humans, unknown in gender. 50 mandibles were chosen for additional
inspection after the ones that did not fit due to circumstances other than size were eliminated. Four
distinct parameters, each of which is described in more detail in the section devoted to the materials
and methods, were carefully measured for each mandible. Results: After obtaining all the
measurements, unpaired ‘t-test’ was performed. the mandibular length, length of the lower jaw, and
body thickness of the mandible showed statistically significant gender difference. Conclusion: The
current study is a population-specific study that uses several parameters of the mandible to determine the
credibility of the mandible in sex determination. These parameters were determined by measuring the distance
between the two structures.
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I.  Introduction:

The discovery of a human skeleton in its whole at the site of the disaster is statistically less likely than
the discovery of bone fragments that have been shattered [1]. Because of these factors, there is an increased
likelihood that the determination of sex will be incorrect [2,3]. There is a significant possibility that sexual
differences can be discovered in the majority of bone tissues [4,5]. As compared to these, the human pelvis, when
it is sourced as an individual bone, is the most exact. The human skull is the bone that is used for detecting sex
the second most frequently, and it has an accuracy rate of 92% [6-8]. Sex determination can also be done through
the use of certain teeth [9].

In addition to being the largest bone in the face, the mandible possesses the greatest amount of strength
and substance of all the facial bones [10]. In addition to this, it displays distinct characteristics that are associated
with sexual dimorphism [11,12]. One of the numerous ways in which males and females differ from one another
is in the ways in which their growth patterns differ from one another [12]. As a consequence of this, these
distinctions have the potential to serve as an essential indication for discriminating between different skeletal
remains [13-16]. Hence, the aim of the present study is as skeletal characteristics vary by population, we attempted
to determine the sex using significant parameters in the mandibular length, mandibular index, and body thickness
of the mandible in the population of Indore region.

1. Materials & methods:

The current study was launched after receiving approval from the Institutional Ethics Committee. The
Department of Anatomy is located at the Index Medical College and Hospital in Indore, India, in the state of
Madhya Pradesh. dried human jawbones of an undetermined gender. After removing the mandibles that did not
fit due to reasons other than size, 50 were chosen for further examination. Each mandible was meticulously
measured for a total of twelve different parameters, each of which is described in greater detail in the materials
and methods section. Inclusion criteria: This study included all intact, well-formed adult Mandibles. Exclusion
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criteria: The study did not include mandibles that were fractured, pathologically ill, deformed, or edentulous, as
well as those that were damaged, mutilated, or deformed. In this study, the mandibular ramus was measured, and
the results were compared to another parameter.

. Mandibular length: distance of the anterior margin of the chin from a centre point on the protected straight
line placed along the posterior border of the two mandibular angles. Instrument: Mandibulometer.

. Length of lower jaw: it measures the straight distancefrom the posterior margin of the chin to the tangent
drawn at the two gonia. Instrument: Vernier Caliper and Mandibulometer.

. Mandibular index (Thomson criteria): Length of lower jaw/Bicondylar Breadth X 100. Range variation
(According to Lindegard and Sonesson) - Dolichostenomandibular < 97.9, Mesomandibular 98.0 — 104.9,
Brachyeurymandibular > 105.0.

. Body thickness: it measures the maximum thickness in the plane of foramen mentale perpendicular to
the longitudinal axis of the body. Instrument: VernierCaliper.

Statistical analysis:

The data were presented as Mean SD, and the unpaired t-test was performed using IBM SPSS Statistics 21. After
calculating average values and tabulating the results, the data was statistically analysed. The results of the
measurements were recorded in both directions. Once all measurements had been collected, an unpaired "t-test"”
was used.

I1l.  Results:
The length of a man's mandible can be anywhere from 65.2 to 82.2 mm, with an average of 76.8 + 4.5
mm. A woman's mandible can be anywhere from 61 to 82 mm, with an average of 70.8 = 4.8 mm. For men, the
length of the mandible had to be more than 85.1, and for women, it had to be less than 63.5. The limiting point
for the mandible length was 73.7 mm, which correctly sexed 83 % of men and 74 % of women. The difference
between male and female mean values for mandibular length is statistically very important (p < 0.001) for
mandible. [Table 1].

Table 1: Mandibular length of the present study specimen

Measurement Male Female
No. of bones 26 24

Range (degrees) 65.2 t0 82.2 61 to 82
Mean + SD 76.8+45 70.8+4.8
Calculated range 63.5-90.1 56.5-85.1
P value <0.001

t-value 4.612

The length of a man's lower jaw ranges from 51.9 to 66.8 mm, with a mean of 61.6 £ 4.4 mm. A woman's
lower jaw ranges from 45.9 to 67.2 mm, with a mean of 58.3 £ 5.1 mm. For men, the length of the lower jaw had
to be more than 73.4 and less than 48.4 for women. At a lower jaw length limit of 59.2 mm, 76% of males and 70
% of females could be correctly sexed. The difference between men and women in the average length of their
lower jaws is statistically significant (p < 0.001) for the mandible. [Table 2].

Male mandible mandibular index ranges from 44.8 to 60.1, with an average of 55.1 + 4.8, and female
mandible mandibular index ranges from 40.1 to 63.1, with an average of 55.0 £ 5.8. Mandibular index had a cutoff
point of more than 70.1 for men and less than 42.8 for women. The upper limit for the Mandibular Index was
55.1, which correctly identified 59 % of males and 46 % of females. The difference between men and women in
the mean values of the Mandibular index is not statistically significant (p > 0.05) for the mandible. [Table 3].

Table 2: Lower jaw length of the present study specimen

Measurement Male Female

No. of bones 26 24

Range (mm) 51.9t0 66.8 645.9 t0 67.2
Mean + SD 61.6 +4.4 58.3+5.1
Calculated range 48.4-74.8 43.6-73.4
P value <0.001

t-value 3.165

Table 3: Mandibular index of the present study specimen

Measurement Male Female

No. of bones 26 24

Range (mm) 44.8 10 60.1 40.1t063.1
Mean + SD 55.1+4.8 55.0+5.8
Calculated range 42.8-67.2 39.8-70.1
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P value <1.012
t-value 0.092

The body thickness of a male mandible can be anywhere from 13.9 to 20.2 mm, with a mean of 16.8 +
1.7, and a female mandible can be anywhere from 11.4 to 17.9 mm, with a mean of 14.6 £ 1.8. The body thickness
cutoff point for men was higher than 19.5 and lower than 12.1 for women. At a body thickness limit of 15.51, 79
% of males and 74 % of females could be correctly sexed. The difference between men and women in the mean
values of body thickness is statistically very important (p < 0.001) for the mandible. [Table 4].

Table 4: Body thickness of the present study specimen

Measurement Male Female
No. of bones 26 24

Range (mm) 13.9t020.2 11.4t017.9
Mean + SD 168+ 1.7 146+1.8
Calculated range 12.1-21.8 9.8-195
P value < 0.001

t-value 4.992

IV.  Discussion:

The Index Medical College and Hospital in Indore, India, which is in the state of Madhya Pradesh, is
home to the department of anatomy. jawbones from dried humans, unknown gender. Fifty mandibles were chosen
for additional examination after the ones that did not fit due to factors other than size were removed. Twelve
different parameters, each of which is described in more detail in the materials and methods section, were carefully
measured for each mandible. In order to distinguish between men and women in this population, the discriminant
function analysis is used in this study to try to identify the mandibular measurement that offers the most accurate
information.

Mandibular length:

The length of a man's mandible can range anywhere from 65.2 to 82.2 mm, with a mean value of 76.8
mm and a standard deviation of 4.5 mm. The length of a woman's mandible can range anywhere from 61 to 82
mm, with an average length of 70.8 mm (plus or minus 4.8 mm). The length of the mandible had to be greater
than 85.1 mm in males, and it had to be less than 63.5 mm in females. The maximum length of the mandible,
which was measured to be 73.7 mm, accurately classified 83% of males and 74% of females. The difference in
the mean values for mandibular length between males and females is statistically significant (p 0.001) for the
mandible. In their study of 207 mandibles, Jayakaran et al. [17] found that the average length of the male mandible
was 7.44 cm, while the average length of the female mandible was 7.06 cm. For males, the standard deviation was
0.41, while for females it was 0.47. 6 In their research on 111 different mandibles, Ranganath et al. [18] found
that the average angle of the male mandible was 6.78 cm, while the average angle of the female mandible was
6.63 cm. The standard deviation for males was 0.94, while it was only 0.76 for females. 7 According to the findings
of Ongkana et al. [20], the average length of the male mandible measured 8.94 cm, while the average length of
the female mandible measured 8.53 cm. The standard deviation for males was 0.60, while it was only 0.55 for
females. Vinay et al. [16] found that the mean value of the mandibular length in males was 7.54 cm, while the
mean value in females was 7.25 cm. Males had a standard deviation of 0.43 for their mandibular angles, while
females had a standard deviation of 0.51. The length of the mandible at the point of demarcation was 8.81 mm for
males and 6.22 mm for females. The cutoff point for the mandibular length was 7.36, and using this parameter,
the researchers were able to correctly identify 66.02% of male and 53.01% of female subjects. The value of the t
statistic for the mandibular length was 4.83. For the mandible bone, the gender differences in the mean values of
mandibular length of male and female were statistically significant (p less than 0.0001) for both sexes. The current
study found that there is a statistically significant difference between male and female mandibles, and the mean
values of male and female mandibles show findings that are almost identical to those found in earlier studies.

Mandibular index:

Male mandible mandibular index ranges from 44.8 to 60.1, with an average of 55.1 + 4.8, and female
mandible mandibular index ranges from 40.1 to 63.1, with an average of 55.0 £ 5.8. Mandibular index had a cutoff
point of more than 70.1 for men and less than 42.8 for women. The upper limit for the Mandibular Index was
55.1, which correctly identified 59 % of males and 46 % of females. The difference between men and women in
the mean values of the mandibular index is not statistically significant (p > 0.05) for the mandible. Study
conducted by [21], stated that though body thickness, body height facilitates to sex the mandibles at higher
percentage. Present study also shows body thickness and body height facilitate to sex the mandibles at higher
percentage and the mean values of body thickness and body height are not statistically significant for both male
and female mandibles.
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Mandible thickness & height:

The body thickness of a male mandible can range anywhere from 13.9 to 20.2 mm, with a mean of 16.8
mm and a standard deviation of 1.7 mm. The body thickness of a female mandible can range anywhere from 11.4
to 17.9 mm, with a standard deviation of 1.8 mm. The cutoff point for men's body thickness was greater than 19.5,
while the cutoff point for women was lower than 12.1. At a body thickness limit of 15.51, it was possible to
accurately determine the gender of 79% of males and 74% of females. The statistical significance of the difference
between men and women in the mean values of body thickness for the mandible is very high (p 0.001) according
to the test. According to a study that was carried out by [21], despite the body thickness, the body height helps to
facilitate the sexing of the mandibles at a higher percentage. 14 The current study also demonstrates that body
thickness and body height make it easier to determine the gender of the mandibles at a higher percentage, and that
the mean values of body thickness and body height are statistically significant for both male and female mandibles.

V.  Conclusion:

First and foremost, in the process of person identification for identifying personnel is the determination
of a person's sexual orientation. The determination of a person’s gender comes after the determination of their age
and ethnic background. The current study is a population-specific study that uses several parameters of the
mandible to determine the credibility of the mandible in sex determination. These parameters were determined by
measuring the distance between the two structures.
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