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Abstract

INTRODUCTION: Sex determination from skeletons is a step in the analysis of forensic anthropology. The
relationship between morphological characteristics and the gender of the skull is of great importance in
forensic anthropology. The aim of the present study is to evaluate the knowledge and awareness on skull
morphology for gender determination among dental students

MATERIALS AND METHODS: A descriptive cross sectional survey was conducted among undergraduate
dental college students aged 18-25 years from march -april 2020 to assess their knowledge and awareness on
skull morphology for gender determination in forensic odontology. A total of 100 participants were involved in
the study. Self administered questionnaire of close ended questions was prepared and it was distributed among
undergraduate dental college students through the online survey “google forms”. The responses were collected,
tabulated in excel sheet and analysed using SPSS software. Chi square test was used to analyze the level of
education of students and their knowledge on skull morphology for gender determination in forensic odontology
with statistical significance of p< 0.05.

RESULTS: 79% of the dental students were aware that remains of a deceased person can be used for forensic
identification and first year undergraduate dental students. 74% of the study participants were aware that
skeleton remains are used for gender determination

CONCLUSION: From the present study, it is evident that undergraduates students had very good knowledge on
skull morphology for gender determination. Among the undergraduate dental students, first year students had
good knowledge on the importance of skull morphology in gender determination.

KEYWORDS: Skull morphology; forensic odontology; gender; knowledge.
Introduction

The term ““forensic” is derived from the Latin word forensic, which means, which means “court of law”.
Odontology refers to the study of teeth. Forensic odontology has been defined as that branch of dentistry, which
in the interest of justice, deals with the proper handling and examination of dental evidence and the proper
evaluation and preservation of dental findings [1]. The forensic odontology include identification of human
remains through dental records and assisting at the scene of crime; child or adult abuse through bite marks or
physical injuries, determination of age and gender of the living or deceased and to testify as an expert witness in
the court with forensic dental evidences. [2]
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The general dentist apart from having a broad background knowledge of general dentistry, should possess
knowledge of the role of the forensic pathologist, methods used in autopsy, the role of a dentist in the
identification of a person, and the importance of maintaining dental records of all patients.[3] In India, qualified
forensic odontologists are very few.[4]This is probably due to the lack of proper awareness [5]. In scenarios of
mass fatality, DNA analysis helps in disaster victim identification. Bone and teeth are resistant to any type of
decomposition and hence is the prime choice for extracting and performing DNA analysis.

Sex determination from skeletons is a step in the analysis of forensic investigation. However, not all cases of
forensic anthropology have complete skeleton. Sex identification through the skull becomes the core content of
forensic anthropology, and it also is the first step in craniofacial reconstruction [4]. The common investigations
of sex classification include morphology discriminant method and measurement discriminant method.
Morphology discriminant method relies mainly on expert’s understanding of the morphology characteristic
differences between the male skull and the female skull. The subjectivity of the expert’s understanding about the
skull’s morphology characteristics has an important influence in sexing identification. [[6]]

Previously our team had conducted numerous original studies [7-13] and surveys [14-21] over the past 5 years.
Now we are focussing on epidemiological surveys.The idea for this survey stemmed from the current interest in
our community. The aim of the present study is to assess the knowledge and awareness on skull morphology for
gender determination.

MATERIALS AND METHODS

This cross sectional study was conducted among 100 undergraduate dental students from march - april 2020. A
simple random sampling was used to select the study participants. Among 100 participants, 40 participants
belong to first year, 25 participants belong to second year, 27 participants belong to third year, 5 participants
belong to fourth year and 3 participants belong to interns. All undergraduate dental college students of private
dental institutions who were willing to participate were included in the study. Ethical approval for the study is
obtained from the Institutional Review Board (IRB).

Self administered questionnaire of 10 close ended questions was prepared and it was distributed among
undergraduate dental college students of private dental institutions through the online survey “GOOGLE
FORMS”. The collected data were checked regularly for clarity, competence, consistency, accuracy and
validity. Demographic details were also included in the questionnaire.

Data was analysed with SPSS version (22.0). Descriptive statistics as percent were calculated to summarise
qualitative data. Chi square test was used to analyze and compare the education level of students and their
knowledge on skull morphology for gender determination. The confidence level was 95% and of statistical
significance P < 0.05. Finally, the result was presented by using bar charts and frequency tables.

RESULTS:

Among 100 participants, 35% were males and 65% were females. Among the dental undergraduates college
students, 40% of the participants belong to first year, 25% of the participants belong to second year, 27% of
the participants belong to third year, 5% of the participants belong to fourth year and 3% of the participants
belong to interns. [ Table 1].

Table 1: Depicts the percentage distribution of responses on knowledge and awareness on skull morphology
for gender determination among undergraduate dental students.

S.NO QUESTIONS CHOICE RESPONSE.
1. Gender Male 35%

Female 65%

Others
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2. Year of study First year 40%
Second year 25%
Third year 27%
Fourth year 5%
Intern 3%
3. Are the remains of the deceased person is of | Yes 79%
forensic significance
No 21%
4. Can skeleton remain be used for forensic | Yes 76%
significance
No 24%
5. Can skeleton remains be wused for gender | Yes 74%
determination
No 26%
6. Do you think there is a difference in the skull | Yes 7%
pattern and skull trait of two sexes?
No 23%
7. The zygomatic bone is more prominent in males | Yes 72%
compared to females
No 28%
8. Does shape of the mandible differ in males and | Yes 79%
females
No 21%
9. Is the morphology of the ramus the best | Yes 70%
parameter for the sex determination.
No 30%
10. Can structure of a deceased person affect the | Yes 69%
skeleton characteristics
No 31%
11. Can morphology of the teeth be used for gender | Yes 67%
determination
No 33%
12. Do you feel there is any significance difference | Yes 83%
between male and female genial angle.
No 17%
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Figure 1 - Bar graph representing comparison of responses between different educational levels of
undergraduate dental students and knowledge on remains of a deceased person in forensic significance, where
blue denotes yes and green denotes no. X axis represents educational levels and Y axis represents the number of
dental students. Majority of the first year undergraduate dental students (36) were aware that the remains of a
deceased person are of forensic significance and the difference was statistically significant. Chi square test, P
value = 0.035(<0.05) - statistically significant.
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Figure 2: Bar graph representing comparison of responses between different educational levels of
undergraduate dental students and skeletal remains used for forensic investigation, where blue denotes yes and
green denotes no. X axis represents educational levels and Y axis represents the number of dental students.
Majority of the first year undergraduate dental students (37) were aware that skeletal remains can be used in
forensic investigation. However the difference was statistically not significant. Chi square test, P value =
0.089(>0.05) -statistically not significant.
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Figure 3: Bar graph representing comparison of responses between different educational levels of
undergraduate dental students and awareness on significance of skeletal remains in gender determination, where
blue denotes yes and green denotes no. X axis represents educational levels and Y axis represents the number of
dental students. Majority of the first year undergraduate dental students (34) were aware that skeletal remains
can be used for gender determination. However the difference was statistically not significant. Chi square test, P
value = 0.089(>0.05) - statistically not significant.
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Figure 4: Bar graph representing comparison of responses between different educational levels of
undergraduate dental students and awareness of skull pattern and skull trait of two sexes, where blue denotes yes
and green denotes no. X axis represents educational levels and Y axis represents the number of dental students.
First year undergraduate dental students (33) had more knowledge on skull patterns and skull traits which can be
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used for gender determination. However the difference was statistically not significant. Chi square test, P value
= 0.232(>0.05) - statistically not significant
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Figure 5. Bar graph representing comparison of responses between different educational levels of
undergraduate dental students and knowledge on differences in the zygomatic bone between males and females,
where blue denotes yes and green denotes no. X axis represents educational levels and Y axis represents the
number of dental students. More first year undergraduate dental students (34) were aware that the zygomatic
bone is more prominent in males compared to females. However the difference was statistically not significant.
Chi square test, P value = 0.130(>0.05) - statistically not significant.
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Figure 6- Bar graph representing comparison of responses between different educational levels of undergraduate
dental students and knowledge on the shape of the mandible, where blue denotes yes and green denotes no. X
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axis represents educational levels and Y axis represents the number of dental students. First year undergraduate
dental students (34) were aware that the shape of the mandible differs in males and females compared to other
students. However the difference was statistically not significant. Chi square test, P value = 0.753(>0.05) -
statistically not significant.
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Figure 7: Bar graph representing comparison of responses between different educational levels of
undergraduate dental students and awareness on the morphology of the ramus in sex determination, where blue
denotes yes and green denotes no. X axis represents educational levels and Y axis represents the number of
dental students. First year undergraduate dental students (34) have more knowledge on morphology of the ramus
which can be used for sex determination and the difference was statistically significant. Chi square test, P value
=0.036(>0.05) - statistically not significant.
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Figure 8: Bar graph representing comparison of responses between different educational levels of undergraduate
dental students and knowledge on difference between male and female gonial angle, where blue denotes yes and
green denotes no. X axis represents educational levels and Y axis represents the number of dental students. First
year undergraduate dental students (35) had more knowledge on the morphological difference between male and
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female gonial angle. However the difference was statistically not significant. Chi square test, P value =
0.584(>0.05) - statistically not significant.
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Figure 9: Bar graph representing comparison of responses between different educational levels of undergraduate
dental students and stature of deceased persons affect skeletal characteristics, where blue denotes yes and green
denotes no. X axis represents educational levels and Y axis represents the number of dental students. More first
year undergraduate dental students (36) were aware that the stature of a deceased person can affect the skeletal
characteristics and the difference was statistically significant. Chi square test, P value = 0.003(<0.05) -
statistically significant.
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Figure 10: Bar graph representing comparison of responses between different educational levels of
undergraduate dental students and morphology of teeth in gender determination, where blue denotes yes and
green denotes no. X axis represents educational levels and Y axis represents the number of dental students. First
year undergraduate dental students (34) were more aware that the morphology of teeth can be used in gender
discrimination and the difference was statistically significant. Chi square test, P value = 0.002(<0.05) -
statistically significant.

In the present study, 79% of the dental students were aware that remains of a deceased person can be used for
forensic identification and first year undergraduate dental students (36) were aware that skeletal remains can be
used in forensic investigation [Figurel]. 76% of the participants were aware that skeleton remains are used for
forensic investigation and first year undergraduate dental students (37) were aware that skeletal remains can be
used in forensic investigation. Chi square test, P value = 0.089(>0.05) -statistically not significant [Figure 2].
74% of the study participants were aware that skeleton remains are used for gender determination and first year
undergraduate dental students (34) were aware that skeletal remains were significant in gender determination.
Chi square test, P value = 0.089(>0.05) - statistically not significant [figure 3]. 77% of the study participants
were aware that there is a difference in skull pattern and skull trait of two sexes and First year undergraduate
dental students (33) had more knowledge on skull patterns and skull traits which can be used for gender
determination. However the difference was statistically not significant.P value = 0.232(>0.05) [figure4]. 72% of
the dental population were aware that zygomatic bone is more prominent in males compared to females. First
year undergraduate dental students (34) were aware that the zygomatic bone is more prominent in males
compared to females. Chi square test, P value = 0.130(>0.05) - statistically not significant [Figure 5]

79% of the study participants were aware that mandibles differ in male and female.More first year
undergraduate dental students (34) were aware that the shape of the mandible differs in males and females. P
value = 0.753(>0.05) - statistically not significant [Figure 6] Among the dental students,70% of the study
participants were aware that ramus is the best parameter for the sex determination and majority of first year
undergraduate dental students (34) were aware that the morphology of the ramus is the best parameter for sex
determination and the difference was statistically significant P value = 0.036(>0.05) [Figure7].
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83% of the study participants were aware that there is a difference between male and female gonial angle and
First year undergraduate dental students (35) were aware of the same, p value = 0.584 (>0.05) [Figure 8]. 69%
of the study participants were aware that stature of deceased persons affect the skeletal characteristics and 36
first year undergraduate dental students were aware of the same and the difference was statistically significant p
value = 0.003 [Figure 9]. 67% of the study participants were aware that morphology of the teeth is used for
gender determination.First year undergraduate dental students (34) were more aware that the morphology of
teeth can be used in gender discrimination and the difference was statistically significant (p value = 0.002 )
[Figurel0]

DISCUSSION:

Determining the sex, of unknown human remains is the second step in the triad of building a dental profile.
Forensic odontology plays a role in establishing the sex of the deceased person bodies mutilated beyond
recognition due to major mass disaster. Sex can be determined based on data from morphology of skull and
mandible, metric features, as well as by DNA analyses of teeth.

79% of the dental students were aware that remains of a deceased person can be used for forensic identification.
Among the dental students, it was found that 36 1st year undergraduate dental students were aware that skeletal
remains are of forensic significance. 76% of the study participants were aware that skeleton remains are used for
forensic investigation. The use of morphological features of the skull and mandible is a common approach used
by anthropologists in gender determination. A number of features are known to show variation between the
sexes. [22]

77% of the study participants were aware that there is a difference in skull pattern and skull trait of two sexes.
72% of the dental population were aware that zygomatic bone is more prominent in males compared to
females.Williams and Rogers got 96% success in determining the sex using different features of the skull and
the mandible using a constant 6 traits — mastoid, supraorbital ridge, size and architecture of skull, zygomatic
extension, nasal aperture and mandibular gonial angle — the accuracy was 94%. This indicates that craniofacial
morphology can be used to determine sex of skeletal specimen with a high precision. [23]

79% of the study participants were aware that mandible differ in male and female.70% of the study participants
were aware that ramus is the best parameter for the sex determination. 83% of the study participants were aware
that there is a significant difference between male and female gonial angle. The mandible is the largest facial
bone and retains its shape better than other bones in the forensic and anthropologic field. In the mandible,
bigonial breadth was the most dimorphic of the measurements taken. [24]

69% of the dental students were aware that stature of deceased persons affects the skeletal characteristics.67%
of the dental students were aware that morphology of the teeth is used for gender determination. Teeth may be
used for differentiating sex by uring mesiodistal (MD) and buccolingual (BL) dimensions. Lund and Mornstad
stated that it is of special importance in young individuals where skeletal secondary sexual characters have not
yet developed.[25]

Determination of sex using skeletal remains poses a great problem to forensic experts when only fragments of
the body are recovered. Forensic dentists can assist other experts to determine the sex of remains by using teeth
and skull. The study is first of its kind with no existing previous literature. Limitation of the study is less
sample size.In future an extensive study with large sample size and varied population can be used to to assess
the awareness and knowledge on skull morphology for gender determination in forensic odontology.

CONCLUSION:

From the present study, it is evident that undergraduates students had very good knowledge on skull
morphology for gender determination. Among the undergraduate dental students, first year students had good
knowledge on the importance of skull morphology in gender determination.
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