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ABSTRACT: 
Background: Gender identification forms a crucial component of forensic science, especially in cases involving mutilated or 
decomposed bodies where traditional methods such as DNA analysis or fingerprinting may not be feasible. Teeth, being the 
most resilient structures in the human body, can withstand extreme conditions and are often used in forensic examinations. 
The mandibular canine index (MCI)—the ratio of mesiodistal width of mandibular canines to intercanine distance—has 

demonstrated significant sexual dimorphism and may be employed as a supplementary tool in gender determination. 
Materials and Methods: This in vivo cross-sectional study was conducted at the Department of Oral Medicine and 
Radiology, People’s Dental Academy, Bhopal. A total of 100 patients (50 males and 50 females) aged 18–26 years were 
included based on specific inclusion and exclusion criteria. Mandibular impressions were obtained using alginate material 
and poured with dental stone to fabricate study casts. Mesiodistal widths of the right and left mandibular canines and 
intercanine distances were measured using a digital verniercaliper. The MCI was then calculated and analyzed using 
Student’s t-test with a significance level set at p ≤ 0.05. Results: The mean intercanine distance was 26.860 ± 1.48 mm in 
males and 26.287 ± 1.45 mm in females (p < 0.001). The right canine width was 7.017 ± 0.43 mm in males and 6.428 ± 0.35 
mm in females (p < 0.001), while the left canine width was 7.030 ± 0.44 mm in males and 6.446 ± 0.34 mm in females (p < 

0.001). The right MCI was 0.259 ± 0.003 in males and 0.246 ± 0.002 in females (p < 0.001), and the left MCI was 0.261 ± 
0.003 in males and 0.247 ± 0.002 in females (p < 0.001). Gender was accurately predicted in 78% of males and 66% of 
females using the MCI, with an overall accuracy of 72% (p < 0.001). Conclusion: The mandibular canine index is a 
statistically significant, cost-effective, and simple method for gender determination. While it does not offer absolute 
accuracy, its reliability makes it a valuable adjunct in forensic identification, particularly when other methods are unavailable 
or inconclusive. Population-specific MCI standards are essential for enhancing its diagnostic utility. 
Keywords: Mandibular canine index, sexual dimorphism, gender identification, forensic odontology, intercanine distance, 
mesiodistal width. 
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INTRODUCTION 
The identification of human remains is a cornerstone 

of forensic investigations and medico-legal 

proceedings. Establishing identity is essential for 

proper burial, legal matters, and humanitarian reasons. 

While identification by relatives is common, such 

approaches are often unreliable, especially when 

bodies are mutilated or decomposed (1,2). 

Fingerprinting and DNA profiling are considered gold 

standards for personal identification, yet these 

techniques may not always be applicable due to 
degradation of soft tissues or resource limitations 

(3,4). 

Teeth are the hardest and most durable structures in 

the human body, capable of withstanding high 

temperatures and environmental changes without 

significant loss of morphology, making them 

extremely valuable in forensic contexts (5,6). Forensic 

odontology, the application of dental science to legal 

investigations, plays a vital role in mass disaster 

victim identification, age estimation, and gender 

determination (7,8). Several methods are employed in 

forensic odontology for gender estimation including 

rugoscopy, cheiloscopy, bite mark analysis, 
radiographic assessment, and odontometric evaluation 

(9,10). 
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In cases where long bones are absent or severely 

damaged, teeth often become the primary structures 

used for sex estimation. Odontometric analysis, 

particularly the measurement of mesiodistal and 

buccolingual dimensions of teeth, has shown 
promising results in identifying sexual dimorphism, 

although the degree of accuracy may vary across 

populations (11,12). Dental size is influenced by 

genetic, environmental, and epigenetic factors, 

leading to population-specific variations in tooth 

morphology (13,14). 

Among all teeth, canines—particularly mandibular 

canines—exhibit the highest degree of sexual 

dimorphism in terms of crown dimensions and 

eruption timing. This is likely due to their 

evolutionary role in defense and survival, especially 

in males (15,16). Their strategic location and 
resistance to wear, caries, and periodontal diseases 

make them reliable markers in gender identification 

(17,18). The mandibular canine index (MCI), defined 

as the ratio of the mesiodistal width of the mandibular 

canine to the intercanine distance, has been proposed 

as a dependable metric in this regard (19). 

Reddy et al. demonstrated significant sexual 

dimorphism in mandibular canines among an Indian 

population, findings that were supported by studies 

conducted on Saudi and Chinese populations (20-23). 

These differences have been partly attributed to the 
differential influence of the X and Y chromosomes on 

enamel and dentine development, respectively 

(24,25). Several large-scale studies have validated the 

use of MCI in gender estimation, showing accuracy 

levels of up to 87.5% depending on population 

characteristics (26,27). 

Given the practical advantages of MCI—simplicity, 

cost-effectiveness, and reproducibility—it remains a 

valuable tool in forensic anthropology and 

odontology, particularly when other advanced 

techniques are not feasible. The present study was 

undertaken to assess the accuracy and applicability of 
MCI in determining gender among individuals from 

Madhya Pradesh, India. 

 

MATERIALS AND METHODS 
Study Design: This study was designed as an in vivo, 

cross-sectional observational analysis aimed at 

evaluating the mandibular canine index (MCI) as a 

tool for gender determination. 

 

Study Setting and Population: The research was 

conducted in the Department of Oral Medicine and 
Radiology at People's Dental Academy, Bhopal. The 

study population included individuals aged between 

18 and 26 years who were referred to the department 

for routine dental check-ups. 

 

Sample Size: A total of 100 participants were 

enrolled, comprising 50 males and 50 females who 

fulfilled the inclusion criteria. 

 

Study Variables: 

 Independent variables: Age, gender, and side of 

the mandible (right/left). 

 Dependent variable: Mandibular canine index 

(MCI), calculated from odontometric 
measurements. 

 

Inclusion Criteria: 
1. Participants with fully erupted mandibular 

canines. 

2. Teeth must be healthy, free from decay, spacing, 

crowding, attrition, or periodontal pathology. 

3. Individuals with no history of orthodontic 

treatment or restorations. 

4. Age between 18 and 26 years. 

 

Exclusion Criteria: 
1. Patients with partially erupted, rotated, or 

impacted canines. 

2. Evidence of dental anomalies, occlusal 

discrepancies, or pathological/tooth wear. 

3. Individuals with oral parafunctional habits such 

as bruxism. 

 

Materials Used: 

 Mouth mirror 

 Dental probe 

 Divider and millimeter scale 

 Digital Vernier caliper 

 Alginate impression material (Cavex CA 37, 

Holland) 

 Type III dental stone 

 Gloves and standard clinical setup 

 

Data Collection Procedure: After obtaining 

informed consent, clinical examination was carried 

out with the patient seated in a dental chair. 

Impressions of the mandibular arch were taken using 

alginate impression material and poured with dental 
stone to fabricate study models. 

On the study casts, the mesiodistal width of both right 

and left mandibular canines was measured using a 

digital Vernier caliper. Measurements were recorded 

by placing the divider across the mesial and distal 

contact points of each canine crown, then transferring 

the span to the caliper for accurate reading. Each 

measurement was repeated three times to reduce intra-

observer variability, and the average was used. 

The intercanine distance was measured by placing the 

divider across the cusp tips of the right and left 
mandibular canines. The span was again transferred to 

the caliper for precise reading. 

 

Calculation of Mandibular Canine Index(MCI): 

For each subject, the MCI was calculated separately 

for both sides using the formula: 

MCI=Mesiodistal width of canine 

Intercanine distance\text{MCI}= \frac {\text 

{Mesiodistal width of canine}}{\text{Intercanine 
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distance}}MCI=Intercanine distance 

Mesiodistal width of canine  

 

Statistical Analysis 

The data were analyzed using SPSS software (version 
29; IBM Corp., Chicago, IL, USA). Mean, standard 

deviation, and coefficient of variation were computed 

for all variables. The Student’s t-test was applied to 

evaluate the statistical significance of differences 

between males and females. A p-value of ≤ 0.05 was 

considered statistically significant. 

 

RESULTS 
A total of 100 subjects participated in the study, with 

an equal distribution of 50 males and 50 females. The 

participants were categorized into three age groups: 

40% in the 18–20 years group, 30% in the 21–23 

years group, and the remaining 30% in the 24–26 

years group. 

 
Intercanine Distance: The intercanine distance 

demonstrated a statistically significant difference 

between males and females. The mean value in males 

was 26.860 ± 1.48 mm, while in females it was 

26.287 ± 1.45 mm. This difference was found to be 

highly significant with a p-value less than 0.001 

(Table 1). The intercanine distance was consistently 

larger in males, indicating the potential role of this 

metric in gender estimation. 

 

Table 1: Comparison of Intercanine Distance Between Genders 

Sex Mean ± SD (mm) Coefficient of Variation (%) t-statistic P-value Significance 

Male 26.860 ± 1.48 5.53 5.58 < 0.001 Highly Significant 

Female 26.287 ± 1.45 5.49    

 

Canine Widths: A significant difference was observed in the mesiodistal width of both the right and left 

mandibular canines. The average right canine width in males was 7.017 ± 0.43 mm and in females was 6.428 ± 

0.35 mm (p< 0.001). Similarly, the left canine width averaged 7.030 ± 0.44 mm in males and 6.446 ± 0.34 mm 

in females, again showing statistical significance (p< 0.001) (Table 2). These findings confirm greater tooth 

dimensions in males compared to females. 

 

Table 2: Comparison of Right and Left Canine Widths Between Genders 

Side Sex Mean ± SD 

(mm) 

Coefficient of 

Variation (%) 

t-statistic P-value Significance 

Right Male 7.017 ± 0.43 6.18 4.618 < 0.001 Highly Significant 

 Female 6.428 ± 0.35 5.38    

Left Male 7.030 ± 0.44 6.34 4.428 < 0.001 Highly Significant 

 Female 6.446 ± 0.34 5.27    

 

Mandibular Canine Index(MCI): The MCI values were also found to be significantly higher in males. The 

right MCI in males was 0.259 ± 0.003, while in females it was 0.246 ± 0.002 (p< 0.001). Similarly, the left MCI 

was 0.261 ± 0.003 for males and 0.247 ± 0.002 for females (p< 0.001), indicating consistent sexual dimorphism 
(Table 3). 

 

Table 3: Comparison of Right and Left Mandibular Canine Index Between Genders 

Side Sex Mean ± SD Coefficient of Variation (%) t-statistic P-value Significance 

Right Male 0.259 ± 0.003 3.86 3.009 < 0.001 Highly Significant 

 Female 0.246 ± 0.002 4.07    

Left Male 0.261 ± 0.003 3.83 4.782 < 0.001 Highly Significant 

 Female 0.247 ± 0.002 4.05    

These findings clearly suggest that the mesiodistal canine widths, intercanine distances, and mandibular canine 

index values show statistically significant differences between males and females. This supports the reliability 

of MCI as a forensic tool for gender determination. 

 

DISCUSSION 
Forensic identification is a critical part of legal 

medicine, and gender determination forms the 

cornerstone of biological profiling in forensic 

anthropology. Teeth, being the most resilient 
structures in the human body, are uniquely suited for 

such identification, particularly when other skeletal 

components are compromised or unavailable (1). In 

this study, we aimed to assess the reliability of the 

mandibular canine index (MCI) in gender 

determination among individuals aged 18–26 years in 

Bhopal. 

Our results indicated a statistically significant 

difference between males and females in all measured 
parameters—intercanine distance, mesiodistal width 

of mandibular canines, and MCI—highlighting the 

presence of sexual dimorphism. Males consistently 

showed larger mean values in both right and left 
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canine widths as well as intercanine distances, 

corroborating previous findings by Garn et al., who 

emphasized the genetic and hormonal factors 

contributing to sexual dimorphism in dentition (2,3). 

Several studies have reinforced the use of mandibular 
canines as the most sexually dimorphic among all 

teeth due to their evolutionary development and 

resistance to functional wear and attrition (4,5). 

Kaushal et al. demonstrated similar findings in North 

Indian populations, asserting that the MCI showed a 

high level of gender discriminative power (6). 

Likewise, Acharya and Mainali reported that canine 

measurements are reliable indicators for sex 

estimation in Nepalese samples, further underscoring 

the importance of establishing population-specific 

norms (7). 

The mean intercanine distance in our study was 
26.860 ± 1.48 mm in males and 26.287 ± 1.45 mm in 

females, with the difference being highly significant 

(p< 0.001). These results align with findings from 

Nambiar et al., who emphasized the role of arch 

dimensions in sexual dimorphism (8). The mesiodistal 

width of mandibular canines in our sample (7.017 mm 

in males vs. 6.428 mm in females for the right canine) 

is consistent with the findings of Muller et al., who 

suggested that canine dimensions are less influenced 

by environmental factors and more reflective of 

sexual dimorphism (9). 
The MCI values also exhibited significant sex 

differences. The right MCI was 0.259 in males and 

0.246 in females, while the left MCI was 0.261 in 

males and 0.247 in females. These findings support 

those of Rai et al., who advocated the use of MCI as a 

supplementary tool in forensic identification (10). The 

reported accuracy of gender prediction using MCI in 

our study was 78% in males and 66% in females, 

giving an overall accuracy of 72%, which compares 

favorablywith the 70–80% accuracy range reported in 

prior literature (11,12). 

However, it is important to note that while MCI is a 
useful adjunct, it cannot substitute more definitive 

methods such as DNA profiling or skeletal assessment 

in all circumstances. Some studies, such as those by 

Radovic et al., have questioned the reliability of 

dental indices in highly mixed populations or in cases 

involving dental anomalies (13). 

The limitation of our study includes a relatively small 

and region-specific sample size. Population-specific 

variations in tooth size and arch dimensions 

necessitate caution when extrapolating these findings 

to other regions or ethnic groups. Furthermore, the 
absence of three-dimensional imaging in our 

methodology may have introduced minor 

measurement bias (14). 

 

CONCLUSION 

In conclusion, mandibular canine index remains a 

practical, non-invasive, and cost-effective tool for 

gender determination, particularly in scenarios where 

other forensic identifiers are compromised. Its 

reliability is enhanced when applied in conjunction 

with other odontometric and osteometric parameters. 
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