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ABSTRACT
Introduction 
Sexual dimorphism in mandibular canines, which are stable and 
decay-resistant, aids sex determination. Studies have extensively 
documented odontometric traits and sexual dimorphism in various 
ethnic groups.  This study sought to assess sexual dimorphism in 
the mesiodistal diameters of mandibular canines.

Methods
A cross-sectional study was conducted at People’s Dental College 
and Hospital, involving 120 participants (60 males, 60 females); equal 
numbers of Brahmin, Chhetri, and Newa, aged 18 years and above. 
Mesiodistal widths of healthy mandibular canines, free of pathology, 
spacing, or rotation, were measured using a digital Vernier caliper. 
Data were analyzed with SPSS version 16 after entry into Microsoft 
Excel.

Results
Males exhibited significantly larger mesiodistal widths (right: 
7.42±0.32 mm, left: 7.24±0.36 mm) than females (right: 6.78±0.23 
mm, left: 6.62±0.29 mm) (p < 0.001). There was notable sexual 
dimorphism in the mesiodistal diameters of mandibular canines 
between the sexes, with the right canine showing a greater degree 
of dimorphism (9.45%) than the left (9.36%). Among three ethnic 
groups, there was the highest dimorphism rate of 10.38% on the 
right and 10.22% on the left among Brahmins, followed by Newa at 
9.29% on the right and 8.24% on the left, and Chhetri at 8.34% on the 
right and 9.80% on the left.

Conclusion
Mandibular canine mesiodistal width demonstrates significant 
sexual dimorphism in Newa, Brahmin, and Chhetri populations, with 
Brahmins showing the greatest difference. These findings support 
its forensic utility for sex estimation in Nepal, though integration with 
additional markers is advised due to measurement overlaps. Ethnic-
specific databases are needed to enhance forensic applications.
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INTRODUCTION

Sex determination through skeletal analysis 
is extremely accurate, particularly using the 
pelvic and skull bones, but DNA testing remains 

the most reliable method. However, DNA testing in 
developing and middle-income countries like Nepal 
is generally not feasible, considering its costliness 
and lack of facility. Therefore, odontometric analysis 
of teeth, and more specifically mandibular canines, 
has been a useful and convenient forensic method.1,2 
Mandibular canines are most appropriate for 
identification since they are strong, less susceptible 
to disease, and even trauma. South Asian research, 
including that in India's Uttar Pradesh and Rajasthan, 
has indicated significant sexual dimorphism of 
mandibular canines, at 7.95% for the right canines 
and 8.89% for the left canines.3-5 For Nepal, limited 
research6-9, such as that from Dhulikhel and Dharan, 
reports 8.29% and 6.12% dimorphism rates for the 
right and left mandibular canines, respectively, with 
canines showing consistent univariate dimorphism. 
Nepal's ethnic mosaic, e.g., Brahmin, Chhetri, and 
Newa, and its unique geographic position, highlight 
the need for population-specific odontometric data. 
While regional studies suggest sexual dimorphism 
in Nepalese populations, detailed data on specific 
ethnic groups are few. The study aims at Newa, 
Brahmin, and Chhetri population mandibular canine 
mesiodistal widths for the purpose of furthering 
forensic identification. By using the intense sexual 
dimorphism of these dental measurements and 
merging findings with ethnic-specific databases, 
the study aims to create more precise and 
standardized sex determination protocols for the 
forensic practice of Nepal.

METHODS
A cross-sectional study was conducted in People’s 
Dental College and Hospital, Kathmandu from 1st 
February 2025 to 30th April 2025 after the Ethical 
approval was obtained from the Institutional Review 
Committee of People’s Dental College and Hospital 
[Reference number 1. CH No.12 2081/2082]. The 
study population consisted of patients visiting the 
dental outpatient department (OPD) aged 18 years 
or older, and data collection was conducted after 
obtaining informed consent from the patients.

Selection Criteria for participants

Individuals with healthy mandibular canines free of 
any pathology, absence of spacing and rotation in 
the anterior region of the lower jaw were included. 
The individuals with missing canine teeth on either 
side; prosthesis, if any, is used on the concerned 
teeth and with the history of any trauma/ surgical 
treatment on the concerned teeth were excluded.

A convenient sampling technique was used. The 
sample size calculation was done by using the 

following formula;

n= 2(Zα+Zβ)
2 s2/d2

Zα: 1.96 at 95% confidence level

Zβ: 1.28 at 90% power

•	 S: standard deviation of mesio-distal width 
0.5329 (larger among males and females).

•	 d: mean difference of mesiodistal width (7.03-
6.64=0.39)

•	 n= 2 (1.96+1.28)2‑0.532/0.392  

•	 n=39.8   ~40

Total: 40

Male: 20

Female: 20

Since the sample size formula is the minimum 
sample size for each group to detect whether the 
stated difference exists between the two means, 
we included 20 males and 20 females for the 
Brahmin, Chettri, and Newa ethnicities.10 A total of 
60 male and 60 female participants were included 
for the present study.

After obtaining consent, demographic information 
for each participant, including age, sex, and ethnicity 
(Brahmin, Chhetri, and Newa), was recorded using 
a structured questionnaire. Self-reported ethnicity 
was the primary method, cross-checked by 
common surnames associated with these groups 
in Nepal. Care was taken to ensure that individuals 
identifying with these groups had primary ancestry 
within them to maintain the integrity of the 
population categories for comparative purposes. 
This information was crucial for stratifying the 
sample and for subsequent inter-population analysis.

The mesial and distal surfaces of the concerned 
teeth were identified and the distance between the 
crest of the curvature on the mesial surface and 
the crest of the curvature on the distal surface was 
recorded by a Digital Vernier caliper.11 For each tooth 
of right and left, three measurements were taken 
by the same person in a clean and well-illuminated 
room under aseptic precautions. The average of 
the three values was obtained to minimize the 
intra-observer error and reliability.6 The data were 
entered into Microsoft Excel and analyzed using 
SPSS Statistics version 16. Independent t-test is 
performed to test the statistical difference between 
the sexes and ANOVA for statistical difference 
between 3 ethnicities. 

From the above-obtained odontometric 
measurements, sexual dimorphism for the right 
and left sides was calculated using the following 
formula by Garn et al.12 

Sexual Dimorphism= [(Xm÷Xf) -1] x 100%

Where Xm= mean mesio-distal diameter in males: 
Xf= mean mesio-distal diameter in females.
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RESULTS 
A total of 120 participants were included in the study, 
with 60 males and 60 females. The mean mesiodistal 
diameters of the mandibular canines in males were 
measured as 7.42±0.32 mm and 7.24±0.36 mm for 
the right and left sides, respectively. For females 
mean mesiodistal diameters were measured as 
6.78±0.23 mm and 6.62±0.29 mm for the right and 
left sides respectively (Table 1). 

Statistically significant difference was found with 
the mesiodistal diameter of mandibular right and 
left canines between males and females. Among 
the mandibular canines, the right canine (9.45%) 
showed more dimorphism than the left one 
(9.36%). (Fig. 1)

The mean diameters of the mandibular right and left 
canines in males and females of Newa, Brahmin, 
and Chettri ethnicities, with their statistical analysis, 
are depicted in Table 2. The mean width of right 
and left mandibular canines showed statistically 
significant differences between males and females 
in all three ethnicities. 

Among the three ethnicities, Brahmins showed the 
maximum amount of sexual dimorphism, with the 
right having 10.38% and the left having 10.22%. 

Sexual dimorphism in Newa was calculated as 
9.29% for right and 8.24% for left. For the Chhetri 
ethnic group, 8.34% for the right and 9.08% for the 
left canines were calculated (Fig 2).

DISCUSSION
The present study investigated sexual dimorphism 
in the mesiodistal width of mandibular canines 
among three distinct Nepalese populations: 
Newa, Brahmin, and Chhetri. The findings confirm 
the presence of significant sexual dimorphism 
in these groups and provide valuable population-
specific odontometric data. The results consistently 
demonstrate that males in all three studied 
Nepalese populations possess significantly larger 
mandibular canines (mesiodistal width) than 
females. This aligns with the general pattern of 
dental sexual dimorphism observed in human 
populations worldwide.13 In the study conducted 
by Shrestha B in Nepal mean mesiodistal width 
was found to be 7.19 mm in males and 6.7 mm 
in females for the right side, whereas 7.03mm in 
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Table 1. Mandibular canine width in male and 
female (n=120)

Mesiodistal 
width Sex n Mean p value*

Right 
Canine

Male 60 7.42±0.32
<0.001

Female 60 6.78±0.23

Left 
Canine

Male 60 7.24±0.36
<0.001

Female 60 6.62±0.29

*p value from independent t-test

Table 2. Mandibular canine width in Male and 
Female in Newa, Brahmin, and Chhetri ethnicities

Ethnicity Canine 
Side

Mesiodistal width  
(Mean ± SD)

p value*
Male  

(n=20)
Female 
(n=20)

Newa Right 7.41±0.31 6.78±0.32 <0.001

Left 7.22±0.34 6.67±0.34 <0.001

Brahmin
Right 7.44±0.28 6.74±0.16 <0.001

Left 7.33±0.34 6.65±0.23 <0.001

Chhetri
Right 7.40±0.38 6.83±0.20 <0.001

Left 7.17±0.41 6.53±0.27 <0.001

*p value from independent t-test.

Figure 1. Percentage of sexual dimorphism in males 
and females

Figure 2. Percentage of sexual dimorphism in right 
and left mandibular canines in Newa, Brahmin, and 
Chhetri ethnicities
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males and 6.64 mm in females for the left side, with 
a statistically significant difference between the 
genders, supporting our current study.9 

Within three ethnicities, the differences in mean 
mesiodistal canine widths between sexes were 
statistically significant (p < 0.001) for both right and 
left sides. The magnitude of sexual dimorphism, as 
quantified by the Garn et al formula12, ranged from 
approximately 10.38% to 8.24%. For instance, the 
Brahmin population exhibited slightly higher values 
10.38% for right mandibular canine 10.22 % for left 
mandibular canine compared to the Newa 9.29% for 
right mandibular canine 8.24 % for left mandibular 
canine and Chhetri 8.34% for right mandibular 
canine, 9.80% for left mandibular canine groups, 
although these inter-group sexual dimorphism 
differences were modest. The consistent finding 
of larger male canines across these genetically 
and culturally distinct groups suggests a common 
underlying biological basis for this dimorphism, likely 
related to hormonal influences during development 
and genetic factors linked to the Y chromosome.13

In the study performed by Kaushal et al14 in North 
Indian populations in 60 subjects shows the mean 
values for mesiodistal width on the right side were 
7.22 in males and 6.69 in females; on the left side, 
7.29mm in males and 6.69mm in females. The 
values were found statistically highly significant 
when compared between males and females. The 
left canine showed the maximum percentage of 
sexual dimorphism of 8.89%. In our present study 
maximum percentage of sexual dimorphism was 
observed on the right side as 9.45%. 

The observed levels of sexual dimorphism in 
these Nepalese populations are comparable to 
those reported in other South Asian groups. For 
example, studies in various Indian populations 
have documented sexual dimorphism values for 
mandibular canines typically ranging from 4% to 
9%.3  A study on a Lebanese population reported 
significant dimorphism with males having canine 
widths greater than 7.188 mm15, a threshold that 
aligns broadly with the male mean values found in 
our Nepalese samples (e.g., ranging from 7.44 mm 
to 7.17 mm). The slight variations in the degree of 
dimorphism among the Brahmin, Chhetri, and Newa, 
and when compared to other global populations, 
may reflect subtle differences in genetic heritage, 
nutritional status during development, or other 
environmental modulators that can influence overall 
body size and, consequently, tooth size.13

The Brahmin and Chhetri populations, both belonging 
to the Indo-Aryan linguistic family, share a degree of 
common ancestry stemming from migrations into 
Nepal. In contrast, the Newa are predominantly 
of Tibeto-Burman stock, with a long history in 
the Kathmandu Valley.16 These differing genetic 
backgrounds may contribute to subtle variations in 

dental traits, such as tooth size and shape, as seen 
in other studies comparing Indo-Aryan and Tibeto-
Burman groups. Furthermore, traditional dietary 
habits, socio-economic conditions, and localized 
environmental factors experienced over generations 
might also play a role in shaping morphometric 
traits, including tooth size.17 The study confirms that 
mandibular canine width exhibits significant sexual 
dimorphism, aligning with global findings. This 
supports its use in forensic sex estimation when 
skeletal remains are fragmentary.18

The data generated from this study have important 
implications for forensic science and dental 
anthropology within the Nepalese context. The 
confirmation of significant sexual dimorphism in 
mandibular canine width suggests its potential as 
a supplementary tool for sex determination from 
dental remains.19, 20

There are some limitations in the present study, 
which offer important implications. The sample for 
each population group is sufficient to allow for the 
estimation, but small enough, since a higher sample 
size would increase the statistical power of the 
study and make the generalizability of the sample 
larger. The study was limited to three ethnicities 
from a geographic area in Nepal and may not apply 
to all Nepalese populations. Future research should 
aim to include a wider array of Nepalese ethnic 
groups and geographical regions. The development 
of population-specific discriminant functions based 
on a larger dataset is also a recommended next 
step for forensic applications.

CONCLUSION
The present study confirms statistically significant 
sexual dimorphism in mandibular canine mesiodistal 
width among Nepal’s Newa, Brahmin, and Chhetri 
populations, with males showing larger canines. 
In conformity with the worldwide and South Asian 
finds, the results make canine mesiodistal width 
a legitimate forensic tool for sex determination in 
Nepal, enhancing the accuracy of identifications of 
fragmented remains. Despite limited sample size 
and ethnic scope, this research enriches population-
specific databases and provides the foundation for 
broader studies and standardized forensic protocols.
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