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ABSTRACT 

Background: Stature estimation is an important component of forensic identification, 

particularly when only partial remains or limited anatomical structures are available. 

Dental measurements are considered relatively stable and resistant to postmortem 

changes, making them useful in forensic and anthropological investigations. Inter-

canine width is a simple odontometric parameter that may aid in stature estimation. 

Aim and Objective: To determine the stature from inter-canine width among 

undergraduate students and interns in a tertiary care hospital. 

Materials and Methods: A cross-sectional study was conducted among 106 

participants (53 males and 53 females) aged 22–27 years. Stature (cm) and maxillary 

and mandibular inter-canine widths (mm) were recorded. Data were analyzed using 

descriptive statistics, Shapiro–Wilk test for normality, independent samples t-test, 

Pearson correlation, and linear regression (simple and multiple). Sex-wise regression 

models were also derived. 

Results: Mean stature was 169.25 ± 6.38 cm in males and 156.72 ± 5.12 cm in females, 

with a significant sex difference (p < 0.001). Maxillary inter-canine width did not differ 

significantly between males (34.27 ± 1.53 mm) and females (34.70 ± 1.61 mm) (p = 

0.158). Mandibular inter-canine width was significantly higher in males (27.09 ± 1.67 

mm) than females (26.09 ± 1.27 mm) (p = 0.001). Stature showed a significant positive 

correlation with mandibular inter-canine width (r = 0.358, p < 0.001) but not with 

maxillary inter-canine width (r = −0.052, p = 0.598). Simple linear regression showed 

maxillary inter-canine width was not a significant predictor of stature (p = 0.598), while 

mandibular inter-canine width significantly predicted stature (R² = 0.128, p < 0.001). 

Multiple regression including inter-canine widths, age, and sex showed strong 

prediction (R² = 0.606, p < 0.001), with sex and age as significant predictors. 

Conclusion: Mandibular inter-canine width demonstrated a significant association with 

stature and showed better predictive potential than maxillary inter-canine width. Stature 

estimation improved substantially when odontometric parameters were combined with 

demographic variables such as age and sex. 
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INTRODUCTION 

Stature is one of the most essential anthropometric parameters used in the 

identification of an individual in Forensic Science. It is a crucial component in 

establishing a biological profile when dealing with decomposed, mutilated, or skeletal 

remains (1). Estimating stature from various body parts has long been practiced in 

Forensic Anthropology, particularly in scenarios involving mass disasters, criminal 

investigations, or unidentified remains. “Conventionally, long bones such as the femur, 

tibia, and humerus have been the primary standards for stature estimation (2).  However, 

in instances where such bones are unavailable or fragmented, alternate methods become 

necessary. Craniofacial measurements, especially dental parameters, offer promising 

alternatives due to their durability, resistance to postmortem degradation, and 

preservation against environmental factors (3). 

The human dentition, particularly the maxillary arch, retains structural integrity even in 

extreme conditions like fire, explosion, or decomposition. This durability makes teeth 

an invaluable asset in forensic investigations (4). The inter-canine width (distance 

between the cusp tips of the maxillary canines is one such parameter that has garnered 

attention in recent years as a potential indicator for stature estimation. The premise lies 

in the proportionality between craniofacial dimensions and overall body stature (5).  If 

a statistically significant correlation exists between inter-canine width and height, it 

could be employed as a reliable and non-invasive tool in forensic practice, particularly 

in situations where other methods are not feasible (3). 

The uniqueness of this study lies in its focus on dental dimensions, which are not only 

easily accessible but also unaffected by nutritional status or temporary weight changes 

that can influence other anthropometric parameters. The maxillary canines, being 

prominent and relatively stable in their eruption pattern and position, provide a 

consistent landmark for measurements (6). Additionally, the canines are among the last 

teeth to be extracted in the process of edentulism, making them more likely to be 

retained in older age groups and postmortem scenarios. This increases their utility in 

Forensic Odontology, especially when skeletal remains are incomplete (7). 
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Numerous studies have been conducted globally to determine the correlation between 

dental measurements and stature, yet the findings are inconsistent across different 

populations (8). Variability in genetic makeup, ethnicity, sex, environmental influences, 

and nutritional habits contribute to differences in craniofacial and body proportions (9). 

Hence, it is essential to derive region- or population-specific regression models for 

anthropometric estimation. This becomes particularly important in a country like India, 

where the population is highly heterogeneous in terms of genetic, ethnic, and socio-

economic background (10). Therefore, a study focusing on a specific subpopulation such 

as undergraduate students and interns in a tertiary care hospital can help establish 

localized data and regression equations for more accurate stature estimation in forensic 

cases (11) . 

The rationale for choosing undergraduate medical and dental students, along with 

interns, as the study population stems from their relatively narrow age range, healthy 

nutritional status, and accessibility for accurate clinical examination. Moreover, their 

cooperation during the study allows for standardization in measurement techniques, 

reducing inter-observer and intra-observer errors. By selecting this demographic group, 

the study minimizes confounding variables such as age-related tooth wear, pathological 

migration, or orthodontic modifications, which can potentially alter the inter-canine 

width. 

This study also contributes to the growing field of Forensic Odontology, where dental 

structures are being increasingly recognized as reliable indicators not only for identity 

verification but also for reconstructive profiling in medicolegal cases. The correlation 

between dental parameters and stature could enhance the capabilities of forensic 

experts, especially in circumstances where limited remains are available. For instance, 

in mass disasters or air crashes where body fragmentation is common, maxillary 

remains are often among the few retrievable parts(12). Having a dependable dental-based 

estimation method provides a significant advantage in such scenarios. 

Furthermore, this study supports interdisciplinary collaboration between Forensic 

Medicine, Anthropology, and Dentistry, promoting an integrated approach to human 

identification. With technological advancements and the availability of digital tools, 

dental measurements can be obtained with high precision, and their relationship with 

stature can be analysed using robust statistical methods. Establishing regression 
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formulas based on dental parameters will provide a quick and cost-effective tool in the 

forensic identification toolkit (13) 

Thus, by exploring the relationship between inter-canine width and stature in a defined 

Indian population, this study aims to evaluate the potential of dental dimensions in 

forensic identification, enhance the existing body of knowledge, and propose a 

practical, population-specific formula for stature estimation. The ultimate objective is 

to develop a method that is reliable, reproducible, and applicable in real-world forensic 

settings, particularly when other conventional methods are not viable. 

EPIDEMIOLOGY 

Global Scenario 

Stature estimation has long been a cornerstone of Forensic identification 

worldwide. In the global context, various anthropometric parameters have been 

employed to estimate stature, particularly in Forensic Anthropology and disaster victim 

identification (DVI) (2). Traditionally, long bones such as the femur, tibia, and humerus 

are utilized; however, in situations involving severely fragmented or decomposed 

remains, dental and craniofacial measurements provide a reliable alternative due to their 

postmortem preservation. 

Studies from countries such as the United States, Brazil, Egypt, and Turkey have shown 

moderate to strong correlations between craniofacial dimensions including inter-canine 

width and stature. In Forensic Odontology, this has led to increased interest in dental 

anthropometry. However, most of the regression models developed globally are 

population-specific due to variations in genetics, ethnicity, environment, and nutrition, 

limiting their universal applicability (14). 

In developed nations, the integration of digital technologies in Forensic Science has 

enabled the development of more accurate models using 3D scanning, digital callipers, 

and artificial intelligence. Despite the advances, there remains a gap in universally 

accepted standards for stature estimation using dental parameters, especially in 

ethnically diverse populations. Hence, each region needs its own data to improve 

accuracy in identification processes (15). 
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Indian Scenario 

India, with its vast ethnic and cultural diversity, presents a unique challenge in 

forensic stature estimation. Anthropometric variability across different states and 

regions means that stature estimation models must be localized to be accurate (10). In 

recent years, Indian studies have explored the correlation between dental parameters 

such as inter-canine width, inter-molar width, and arch length and height. These studies 

generally demonstrate a statistically significant relationship, although the strength of 

correlation varies between males and females and across age groups (5). 

In Indian forensic practice, the need for quick, reliable methods of stature estimation 

has grown, particularly in the wake of disasters, accidents, and mass fatalities. The 

National Crime Records Bureau (NCRB) reports thousands of unidentified bodies 

annually, underscoring the importance of having multiple avenues for establishing 

identity. Dental remains, often well-preserved even in charred or skeletal remains, 

provide a practical method for such estimations (16). 

However, the literature on stature estimation using inter-canine width in Indian 

populations remains limited”. While studies from North India (e.g., Delhi, Punjab, and 

Uttar Pradesh) and South India (e.g., Tamil Nadu and Andhra Pradesh) have yielded 

encouraging results, data from the western and central regions are sparse. This calls for 

more region-specific research, especially in young adult populations such as college 

students and interns. 

Karnataka Scenario 

In Karnataka, there is a noticeable paucity of published data on stature 

estimation using dental anthropometric parameters (1). While Karnataka has several 

renowned medical and dental colleges and a rich academic ecosystem, few studies have 

systematically explored the correlation between inter-canine width and stature among 

the local population. Given the genetic mix of populations in Karnataka including 

Dravidian and Aryan ancestries local datasets are essential to ensure reliability and 

forensic applicability. 
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Karnataka witnesses a significant number of medicolegal cases annually, especially in 

urban centres like Bengaluru, Hubballi, and Belagavi. In medico-legal autopsies, 

establishing identity is a routine yet crucial task. Often, decomposed, mutilated, or 

skeletonized bodies present identification challenges where traditional bone-based 

stature estimation is not feasible. In such cases, preserved dental structure such as 

maxillary canines can serve as important adjuncts for identification (6) 

Additionally, tertiary care hospitals in Karnataka cater to a diverse group of patients 

and students from rural and urban areas alike. This diversity offers a valuable 

opportunity to generate reference data from healthy young adults for forensic use. 

Conducting such a study in a tertiary care teaching hospital setting ensures 

methodological accuracy, accessibility of subjects, and applicability to real-world 

forensic scenarios. 

The present study aims to address this gap by establishing population-specific 

regression equations for stature estimation using inter-canine width among 

undergraduate students and interns in a tertiary care setting in Karnataka. This will not 

only contribute to local forensic databases but also support medicolegal practices across 

the state. 

 

 

 

 

 

 

 

 

 

 



7 
 

 

 

 

 

 

 

 

AIMS AND 

OBJECTIVES 

 

 

 

 

 

 

 

 

 

 

 



8 
 

AIMS AND OBJECTIVES 

OBJECTIVES:  To Determine the Stature from Inter-canine Width 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9 
 

 

 

 

 

 

 

REVIEW OF 

LITERATURE 

 

 

 

 

 

 

 

 

 



10 
 

REVIEW OF LITERATURE 

Stature 

Stature is defined as the vertical measurement of an individual from the crown (vertex) 

of the head to the floor, while standing erect in the anatomical position (17). 

According to the World Health Organization (WHO), stature is a key anthropometric 

measurement used for assessing growth, nutritional status, and population health trends. 

• In this study, stature was measured using a stadiometer, with the participant 

standing barefoot, heels together, and head aligned in the Frankfurt horizontal 

plane. 

• The value was recorded in centimetres (cm) to the nearest 0.1 cm. 

• It served as the dependent variable for developing a regression model with inter-

canine width. 

Inter-Canine Width 

Inter-canine width refers to the linear distance between the cusp tips of the right and 

left permanent maxillary canines (5). 

• This is an important ozonometric parameter used to assess dental arch width. 

• In this study, inter-canine width was measured using a digital calliper (precision 

±0.01 mm) on either dental casts or intraorally where applicable (18). 

• It was recorded in millimetres (mm) and used as the independent variable in the 

regression analysis for stature prediction. 
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Figure 1: Diagram of the upper arch showing the measurements of the inter-

incisor, inter-canine, inter-premolar and inter-molar widths (19). 

 

Odontometry 

Odontometry is the branch of dental science that involves the scientific measurement 

of teeth, including dimensions such as mesiodistal width, buccolingual width, crown 

height, and arch distances (1). 

• The WHO recognizes odontometric analysis as a valid tool in forensic 

odontology, anthropology, and public health for understanding growth patterns 

and sexual dimorphism. 

• In this study, Odontometry specifically focuses on inter-canine width as a 

measurable dental parameter. 

• It is essential in applications such as stature estimation, sex determination, and 

forensic identification. 

Anthropometry 

Anthropometry is defined by the World Health Organization (WHO) as: 

"The measurement of the human body and its parts and components."(20) 

• It is widely used in clinical, nutritional, and forensic fields to assess body size, 

proportions, and health status. 
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• In Forensic Science, anthropometry plays a key role in estimating age, sex, 

ancestry, and stature. 

• In the current study, anthropometry refers to the measurement of human stature 

and its correlation with dental metrics (20). 

Background of Stature Estimation in Forensic Medicine 

Stature plays a fundamental role in forensic identification, especially when 

dealing with unknown, decomposed, or fragmented human remains (2). “It forms a core 

component of the biological profile along with age, sex, and ancestry. In real-world 

forensic scenarios such as mass disasters, train accidents, fire fatalities, or skeletal 

discoveries accurately estimating stature can significantly narrow down the pool of 

potential identities (21). 

Significance of Stature in Personal Identification 

Stature is often one of the first physical features noted when describing a person. In 

Forensic Medicine, it is used to: 

• Assist in identifying unknown remains. 

• Support reconstructions of biological profiles. 

• Corroborate or exclude presumptive identifications. 

• Provide investigative leads in missing person cases. 

When other features like facial recognition or fingerprints are unavailable due to 

decomposition or trauma, stature estimation becomes a critical investigative tool. 

Conventional Methods: Osteometric and Anthropometric Techniques 

Traditionally, stature is estimated using: 

• Long bones such as femur, tibia, and humerus, which correlate strongly with 

overall height. 

• Osteometric tools like osteometric boards and sliding calipers. 

• Regression equations based on known skeletal samples from specific 

populations. 
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In living individuals, anthropometric techniques such as arm span, sitting height, and 

knee height are also used, especially in clinical and nutritional studies (22). 

However, these methods assume that major skeletal structures are intact and accessible, 

which is not always the case in forensic settings. 

Challenges in Mutilated, Burned, or Skeletal Remains 

Despite their accuracy, conventional methods come with limitations in real-world 

forensic cases. For example: 

• In burnt bodies, bones may become brittle or fragmented. 

• In decomposed or mutilated corpses, long bones may be missing or damaged. 

• Partial remains retrieved from mass disasters or animal attacks may not include 

major limb bones (23). 

In such circumstances, alternative structures that are more resistant to decomposition-

like teeth and craniofacial bones can offer valuable substitutes for stature estimation. 

Teeth, especially maxillary canines, are among the most durable structures postmortem 

and often remain intact even when the rest of the body is severely compromised (24). 

This has led to growing interest in odontometric approaches, such as using inter-canine 

width, as a practical and reliable alternative for estimating stature in forensic practice. 

Anthropometry and Its Role in Human Identification 

The science of anthropometry has been a foundational pillar in Forensic 

Medicine for over a century, dating back to the era of Alphonse Bertillon, who first 

systematized the use of body measurements for identification (25). In modern forensic 

practice, anthropometry refers to the precise and standardized measurement of the 

human body to establish identity, reconstruct biological profiles, and assist in solving 

medicolegal cases involving unknown, unrecognizable, or skeletal remains (20). It 

plays a crucial role in the preliminary stages of human identification when visual 

recognition, fingerprints, or DNA analysis are not possible or are delayed (20). 
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Definition and Scope of Forensic Anthropometry 

The World Health Organization (WHO) defines anthropometry as “the 

measurement of the size, shape, and composition of the human body.” (25,26) In 

forensic settings, this definition expands to include the application of these body 

measurements to estimate stature, sex, age, and ancestral background, thereby assisting 

in personal identification. 

Forensic Anthropometry involves: 

• Direct measurement of bones or body segments (e.g., femur length, arm span). 

• Indirect estimation through regression equations based on known 

anthropometric relationships. 

• Supplementing other methods such as DNA analysis, dental charting, and 

radiological comparisons. 

It is employed in: 

• Identification of human remains in criminal cases. 

• Disaster victim identification (DVI). 

• Archaeological and anthropological reconstructions. 

• Clinical and nutritional assessment (in living individuals). 

The scope of Forensic Anthropometry extends beyond mere measurement. It is 

interdisciplinary, requiring knowledge of anatomy, biology, biostatistics, and 

anthropology. Its reliability and simplicity make it especially useful in the initial 

screening of unknown bodies before resorting to complex and time-consuming 

molecular methods (1,25). 

Applications in Mass Disasters and Unknown Bodies 

In situations where human bodies are damaged, dismembered, decomposed, or 

burned, identification becomes a complex challenge. Natural calamities (earthquakes, 

floods), manmade disasters (bomb blasts, train crashes), and plane accidents often result 

in large numbers of unidentified victims. In these cases, anthropometric data becomes 

a valuable tool (27). 
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Some key applications of anthropometry in such scenarios include: 

• Estimating stature from surviving skeletal remains such as femur, tibia, or 

humerus. 

• Identifying sex and age based on pelvic and skull measurements. 

• Providing biological profiling in the absence of fingerprints or facial features. 

• Matching physical profiles with missing person reports or ante-mortem data. 

International guidelines, such as those issued by INTERPOL, emphasize the role of 

anthropometry as part of the Disaster Victim Identification (DVI) protocol (28). In 

India, the National Disaster Management Authority (NDMA) also recommends 

anthropometric examination when DNA or fingerprint data is unavailable. 

Forensic Anthropometry also has utility in fragmentary remains, where only parts of 

limbs or torso are retrievable (3). Even small skeletal fragments can yield critical data 

if standardized measurement protocols are applied. 

Limitations in Resource-Poor or Fragmentary Situations 

Despite its usefulness, forensic anthropometry is not without its limitations especially 

in countries like India, where resource constraints and demographic diversity pose 

significant challenges. 

Some key limitations include: 

• Incomplete or damaged skeletons: In many forensic cases, bodies may be 

decomposed, skeletonized, or scavenged by animals, leading to loss of key 

bones required for standard measurements (29). 

• Burned or charred remains: Heat from fire accidents or explosions can 

severely distort skeletal morphology, making osteometric estimation unreliable. 

• Absence of population-specific reference data: Most stature estimation 

formulas are derived from Western populations and may not apply accurately 

to the Indian demographic, which varies significantly in genetic and 

environmental factors (30). 

• Lack of infrastructure: In rural or under-resourced settings, access to 

osteometric tools, radiology, or skilled forensic anthropologists may be limited. 
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• Measurement errors: Even minor inaccuracies due to human error, improper 

calibration, or poor skeletal preservation can lead to misleading estimates. 

These limitations underscore the importance of developing and validating alternative 

methods of stature estimation that are not solely reliant on long bones or complete 

skeletons. 

In such cases, dental anthropometry, particularly the use of durable and well-preserved 

dental structures like inter-canine width, becomes extremely valuable. Teeth are often 

the last to decompose and can survive severe trauma, making them suitable substitutes 

when conventional anthropometric avenues are not viable (26) 

In summary, Forensic Anthropometry remains a critical aspect of human identification, 

particularly in the early stages of forensic analysis (31). However, its effectiveness 

depends on the availability of intact remains, population-appropriate data, and trained 

personnel. Recognizing these challenges has led researchers to explore adjunct 

methods, such as dental measurements, which offer promising results in both living and 

deceased individuals, especially when conventional anthropometric data is unavailable 

(12). 

Emergence of Forensic Odontology 

Forensic odontology has emerged as a vital subspecialty within Forensic Medicine, 

bridging the gap between dentistry and medicolegal investigation. With increasing 

incidents involving unidentified, decomposed, charred, or fragmented bodies, the use 

of dental structures for identification has gained considerable importance (27). Teeth, 

owing to their structural resilience, offer a reliable medium for personal identification, 

especially when fingerprints and facial recognition are not feasible. 
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Figure 2: The Permanent Arch (32) 

 

Role of Dentition in Identification 

Dentition plays a critical role in establishing identity, both in the living and the 

deceased. The arrangement, morphology, and developmental patterns of teeth vary 

uniquely between individuals, making them almost as distinctive as fingerprints (33). In 

forensic practice, dental identification is applied in: 

• Comparative identification, where postmortem findings are matched with 

known antemortem dental records (34). 

• Age estimation, especially in juveniles and adolescents, based on eruption 

sequences and root formation. 

• Sex determination, using differences in tooth dimensions and arch form 

between males and females. 

• Ethnic and racial profiling, as certain dental traits are more prevalent in specific 

populations (35). 

Dentition also contributes to the biological profile when reconstructing a person’s 

identity from skeletal remains. Unusual dental features such as rotated teeth, dental 
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caries, restorations, crowns, prostheses, or orthodontic appliances can serve as 

identifying markers. 

Postmortem Resistance of Teeth to Destruction 

Teeth are among the most durable components of the human body. Their high mineral 

content, especially in enamel, makes them highly resistant to environmental 

degradation and thermal damage (36). This durability gives forensic odontology a 

significant advantage in cases involving: 

• Burnt bodies from fire accidents or incineration. 

• Skeletal remains discovered after advanced decomposition. 

• Mass disaster scenarios, including earthquakes, building collapses, or 

explosions. 

• Waterlogged or buried bodies, where soft tissues have long decomposed. 

Compared to bones, which may fracture or disintegrate under extreme conditions, teeth 

can withstand high temperatures (up to 1100°C) and prolonged exposure to soil, water, 

and chemicals (37). This postmortem resilience makes them particularly valuable when 

other anatomical features are lost or destroyed. 

For instance, even in aviation accidents or house fires where victims are exposed to 

intense heat, dental structures particularly the maxillary and mandibular canines are 

often recoverable and usable for identification (38). 

Dental Records in Medicolegal Cases 

The use of dental records is a cornerstone of Forensic Odontology. These records, when 

properly maintained, allow for accurate comparative identification by matching 

postmortem dental findings with antemortem charts, radiographs, or photographs. They 

provide: 

• Charted details of extractions, fillings, crowns, implants, and root canals. 

• Orthodontic histories with dates and appliance designs. 

• Radiographs (OPGs, bite wings) that display root shapes, sinus outlines, and 

bone levels. 
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• Digital scans and photographs showing dental alignments and aesthetics. 

In medicolegal cases, these records are routinely used for: 

• Identifying unknown deceased persons, especially when decomposition has set 

in. 

• Verifying disputed identities, such as in paternity or insurance fraud cases. 

• Age estimation for legal purposes, such as in juvenile crime or child labor 

disputes. 

The legal acceptability of dental evidence has also been reinforced by court judgments, 

where Forensic Odontologists have served as expert witnesses. Their findings often 

carry considerable weight in cases involving mass fatalities, unclaimed bodies, and 

criminal investigations. 

Forensic Odontology offers a robust, reliable, and scientifically valid method of 

identification, especially when conventional approaches are limited or impossible. With 

the increasing digitization of dental records and advancements in imaging techniques, 

the role of dentition in Forensic Medicine is expected to expand further. Its ability to 

withstand postmortem changes and its uniqueness to individuals make it an 

indispensable tool in modern forensic practice (27). 

Maxillary Canines and Inter-Canine Width 

Maxillary canines, often referred to as the “cornerstones” of the dental arch, hold 

significant anatomical and forensic value. Due to their strategic location, long roots, 

and delayed eruption, they offer both clinical and anthropometric utility. In Forensic 

Odontology, the measurement of inter-canine width the linear distance between the 

cusp tips of the right and left maxillary canines is emerging as a promising parameter 

for stature estimation (39).  

Anatomical Location and Eruption Pattern 

The maxillary canines are located in the upper jaw, lateral to the lateral incisors and 

mesial to the first premolars (39). They occupy the corner positions of the dental arch, 

contributing to the curvature and integrity of the maxillary arch. 
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Anatomical features include: 

• Prominent cusp tip with a single sharp point. 

• Longest root among all teeth, ensuring anchorage and stability. 

• Thicker crown mesiodistally compared to incisors. 

The eruption pattern of maxillary canines is unique.  

They are: 

• Among the last anterior teeth to erupt, typically around 11–12 years of age. 

• Guided by the lateral incisors and first premolars, ensuring precise positioning. 

• Frequently impacted if space is inadequate, but in most healthy individuals, they 

maintain a predictable path. 

This delayed eruption and deep positioning in the alveolar bone make them less 

susceptible to early childhood caries or mechanical trauma (40). 

Importance in Orthodontics and Anthropometry 

In orthodontics, maxillary canines play a central role due to their: 

• Function in guiding occlusion (canine guidance). 

• Contribution to facial aesthetics and arch form. 

• Stability during tooth movement and alignment. 

They are often used as reference points for: 

• Measuring arch perimeter and arch width. 

• Determining asymmetry in dental arches. 

• Planning orthodontic anchorage. 

In anthropometry, the inter-canine width is: 

• An easily measurable, reliable parameter that varies between sexes and 

populations. 
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• Used in ethnic and gender profiling, as males typically exhibit greater inter-

canine width than females. 

• Considered for stature estimation, as it reflects basal craniofacial proportions 

that correlate with overall skeletal size (18). 

Studies have shown moderate to strong correlation between inter-canine width and 

height, making it a suitable proxy in cases where long bones are unavailable (5). 

Stability in Adult Dentition and Minimal Alteration 

One of the strongest arguments for using maxillary canines in forensic applications is 

their remarkable stability in adult life. Once erupted and aligned: 

• They undergo minimal wear, due to their pointed cusp and strategic role in 

disocclusion. 

• They are rarely extracted, compared to premolars or molars. 

• Their root structure ensures retention even in elderly individuals, making them 

accessible for postmortem analysis. 

Further, the inter-canine width: 

• Remains largely unchanged in adulthood unless affected by orthodontic 

treatment, trauma, or pathology. 

• Is resistant to postmortem distortion, as the alveolar ridge around the canines is 

relatively thick and robust. 

• Offers a reliable and reproducible measurement, especially when digital calipers 

or 3D scanners are used (5). 

In forensic scenarios involving skeletonized or decomposed bodies, the preservation of 

canines even when the rest of the dentition is compromised provides a dependable 

avenue for analysis. 

In summary, the maxillary canines hold a pivotal position both anatomically and 

functionally. Their durability, prominence, and dimensional stability make the inter-

canine width an ideal odontometric parameter for stature estimation in forensic practice. 
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This approach, when validated by population-specific studies, can significantly aid 

identification in challenging medicolegal situations. 

Inter-Canine Width as a Predictor of Stature 

The search for alternative, reliable, and easily accessible parameters for stature 

estimation has led forensic researchers to explore craniofacial and dental dimensions. 

Among them, inter-canine width the linear distance between the cusp tips of the right 

and left maxillary canines has shown promise due to its stable, measurable nature and 

postmortem preservation (5). Since the craniofacial skeleton develops in proportion to 

the axial and appendicular skeleton, it is reasonable to assume that dental width may 

reflect overall body stature in a population-specific manner (16). 

Biometric Relationship Between Craniofacial and Body Proportions 

Human growth and development occur in a coordinated and proportionate manner. The 

skull, facial bones, and dentition grow in synchrony with the rest of the body under the 

influence of genetic, hormonal, and nutritional factors. This means that individuals with 

greater craniofacial dimensions often tend to have greater overall body stature as well 

(2,41). 

• Cranial base width, facial height, and jaw length often correlate with limb length 

and body height. 

• Dental arch width, especially inter-canine distance, reflects the basal 

craniofacial dimensions, which develop proportionately with overall body 

structure (5). 

• Genetic and sex-based influences on stature also impact dental dimensions, 

particularly in populations with minimal orthodontic intervention. 

This biometric proportionality forms the basis for using inter-canine width as a proxy 

in estimating stature, especially when conventional long bones are unavailable. 

Rationale for Using Dental Width Measurements 

Using dental dimensions for stature estimation is both scientifically logical and 

practically valuable in forensic situations. The rationale includes: 
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• Teeth are highly mineralized and are usually well-preserved long after soft 

tissues and even some bones have decomposed. 

• Inter-canine width is relatively stable in adults, especially in the absence of 

orthodontic treatment or trauma. 

• The measurement is non-invasive and easy to obtain using simple instruments 

like a digital or vernier caliper. 

• Dental asymmetry is minimal, and canines tend to maintain their anatomical 

position throughout adulthood. 

Additionally, studies have shown that: 

• Inter-canine width shows statistically significant correlation with stature, 

though the strength may vary with gender and ethnicity. 

• It is a gender-sensitive parameter, with males generally exhibiting greater width 

than females. 

Thus, dental width offers a practical alternative when larger skeletal structures are 

unavailable or degraded. 

Advantages Over Long Bones in Fragmentary Remains 

In real-life forensic scenarios, especially in mass disasters, fire fatalities, or cases 

involving mutilation, long bones may not be retrievable or intact, making standard 

osteometric methods unusable. Here, inter-canine width presents distinct advantages: 

• Preservation: Maxillary canines are less prone to postmortem damage, and 

their roots ensure strong anchorage in the jaw. 

• Accessibility: The measurement can be obtained even if the rest of the skeleton 

is fragmented, especially when only the maxilla or a partial skull is found. 

• Minimal deformation: Unlike long bones, which may warp or fracture, the 

alveolar process and canines maintain dimensional stability in most conditions. 

• Faster field application: Measuring dental width requires minimal equipment 

and time, making it suitable for use at disaster sites or temporary morgues. 
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In short, the inter-canine width is a dependable parameter for stature estimation, 

particularly in difficult forensic cases where traditional bones are not intact or 

accessible (18). 

Inter-canine width, due to its biometric correlation with stature, ease of measurement, 

postmortem durability, and reliability, serves as an excellent alternative in stature 

estimation. Its forensic relevance is especially prominent in the context of skeletal 

remains that are incomplete, charred, or degraded common challenges faced in 

medicolegal death investigations. Ongoing research and population-specific studies, 

such as the present one, aim to further validate its utility and establish standardized 

regression models for forensic application (10,42). 

Factors Influencing Dental and Stature Relationship 

While dental measurements such as inter-canine width have been proposed as 

practical alternatives for stature estimation, it is essential to acknowledge that this 

relationship is not universally fixed. Multiple biological, genetic, and environmental 

variables can influence both dental arch width and stature, either independently or in 

correlation. Understanding these influencing factors is critical when developing 

accurate, population-specific regression models for forensic application (43). 

Ethnicity, Gender, and Secular Changes 

One of the most significant factors affecting both stature and dental dimensions is ethnic 

variation. Populations differ in craniofacial and skeletal morphology due to genetics, 

cultural practices, and evolutionary adaptation (44).  

• Individuals of African descent typically exhibit broader dental arches and taller 

statures. 

• East Asian populations may have shorter statures and narrower arches. 

• South Indian populations, including Karnataka, often show intermediate ranges 

in both parameters. 

Such ethnic diversity underscores the need for region-specific reference data, as 

formulas derived from Western populations may not be valid for Indian subjects. 



25 
 

Gender differences are equally important. Males generally have: 

• Greater inter-canine width. 

• Larger body frame and taller stature. 

• More robust skeletal and dental development than females. 

These biological distinctions necessitate the use of separate regression equations for 

males and females to avoid statistical bias. 

Over time, secular trends (generational changes in physical growth patterns) have also 

been observed. Improved healthcare, nutrition, and living standards have contributed to 

an increase in average height and possibly craniofacial dimensions across generations. 

These trends must be considered in longitudinal forensic data sets (45,46). 

Impact of Age and Dental Attrition 

Age influences both stature and dental anatomy in different ways: 

• Stature typically declines with advancing age due to vertebral disc compression 

and musculoskeletal degeneration. 

• In contrast, inter-canine width remains relatively stable after permanent teeth 

have erupted and occlusion is established usually by the end of adolescence (5). 

However, dental attrition, the physiological wearing down of tooth structure due to 

chewing and grinding, can affect crown morphology. While it does not significantly 

reduce inter-canine width, extreme cases of tooth wear, especially in elderly 

individuals, may interfere with precise cusp-tip identification. 

In forensic application, this factor is important because: 

• Dental measurements taken from elderly remains may show slightly reduced 

precision. 

• Inter-canine width is most reliable in young adults, making the selection of 

undergraduate students and interns (18–25 years) ideal for baseline data. 
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Nutritional and Environmental Influences 

Nutrition during critical periods of growth (infancy, childhood, adolescence) plays a 

pivotal role in the development of both skeletal height and dental structures. For 

example: 

• Malnutrition or chronic illness during early life can impair the development of 

both the jaw and long bones, leading to shorter stature and potentially narrower 

dental arches. 

• Overnutrition may contribute to larger body size and altered craniofacial 

morphology, though its effect on dental dimensions is less pronounced. 

Environmental influences also include: 

• Habits like thumb sucking or mouth breathing, which can alter dental arch 

development. 

• Fluoride exposure, which affects tooth structure but not necessarily dimensions. 

• Socioeconomic factors, which influence access to nutrition and healthcare, 

indirectly affecting growth. 

These external factors add a layer of variability to the stature-dental width relationship 

and highlight the importance of considering the background characteristics of a study 

population. 

The relationship between inter-canine width and stature is influenced by a complex 

interplay of ethnicity, sex, age, lifestyle, and environmental conditions. Recognizing 

and accounting for these variables is essential when using dental parameters for stature 

estimation in forensic contexts. It also reinforces the importance of developing 

localized and demographically representative regression models to ensure accuracy and 

applicability (5,47). 

Sexual Dimorphism and Dental Parameters 

Sexual dimorphism refers to the systematic differences in form between individuals of 

different sex in the same species. In humans, these differences are evident not only in 

overall body morphology but also in craniofacial and dental dimensions. In Forensic 
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Odontology, recognizing such dimorphism is particularly important for both sex 

estimation and developing sex-specific regression models for stature estimation. The 

inter-canine width, due to its anatomical stability and measurable precision, serves as a 

critical parameter in this regard (48). 

Male vs Female Differences in Inter-Canine Width 

One of the most consistently observed odontometric differences between sexes is the 

larger inter-canine width in males compared to females. This is attributed to the 

naturally broader dental arches, more prominent jaws, and generally larger craniofacial 

skeleton found in males (49). 

• Wider maxillary and mandibular arches in males. 

• Larger overall tooth size, particularly in canine dimensions. 

• Greater basal bone support, resulting in increased inter-canine distance. 

These differences are often subtle but statistically significant. For example: 

• Males may exhibit 2–3 mm greater inter-canine width than females in the same 

population. 

• The disparity is more prominent in post-pubertal individuals, when secondary 

sexual characteristics have fully developed. 

These variations not only assist in determining sex but also influence stature estimation 

models, necessitating the separation of datasets based on gender. 

Implication in Sex-Specific Regression Models 

Due to the clear distinction in inter-canine width between males and females, combined 

regression models (using pooled data from both sexes) often result in reduced accuracy. 

Develop separate equations for males and females for stature estimation. 

• Validate each model independently to ensure statistical reliability. 

• Use sex-specific cut off values when working with unknown remains where sex 

is first established through skeletal or odontological means (50). 
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Sexual dimorphism in dental width is particularly advantageous in partial remains, 

where long bones may not be available, but maxillary or mandibular arches are 

preserved. The ability to identify sex from inter-canine width helps refine the biological 

profile of unknown remains and improves the accuracy of stature predictions (51).  

For example, in forensic cases where only the maxilla is recovered, measuring inter-

canine width and applying sex-specific regression models can provide both probable 

sex and estimated stature an invaluable combination in the identification process (52). 

Previous Findings on Dimorphism in Indian Population 

Several Indian studies have explored odontometric sexual dimorphism with consistent 

findings: 

• Research conducted in North India (e.g., Delhi, Punjab, Uttar Pradesh) has 

confirmed that inter-canine width is significantly greater in males and can be 

reliably used for sex differentiation (53). 

• Average male inter-canine width ranges from 26–28 mm, while in females, it 

ranges from 23–25 mm(50). 

• Statistically significant p-values (often <0.05) confirm dimorphism (50). 

• Studies recommend using separate prediction equations for better forensic 

utility. 

These findings not only support the importance of inter-canine width in stature 

estimation but also reinforce its dual utility in sex estimation, making it a powerful tool 

in Forensic Odontology. 

Sexual dimorphism in dental parameters, especially inter-canine width, is a critical 

consideration in forensic stature estimation. Developing and applying sex-specific 

regression models improves accuracy, especially in population-specific forensic 

settings like India. With supporting literature and measurable anatomical differences, 

inter-canine width stands out as a reliable dual-purpose marker in the reconstruction of 

both sex and stature from dental remains (49,51). 
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Postmortem Identification Using Dental Remains 

Dental structures, particularly canines, play a pivotal role in postmortem 

identification, especially in scenarios where the body is mutilated, decomposed, 

incinerated, or reduced to skeletal remains. Among all hard tissues, teeth are often the 

last to degrade, making them invaluable in the forensic toolkit. With their structural 

resilience and anatomical uniqueness, dental remains when properly analysed can 

contribute significantly to personal identification through methods such as comparative 

dental charting, radiographic analysis, and biometric measurement (54). 

Durability of Canines After Decomposition and Incineration 

Maxillary and mandibular canines are among the most robust teeth in the human 

dentition, characterized by: 

• Thick enamel coating 

• Long, conical roots 

• Deep alveolar embedding 

These anatomical features provide extraordinary resistance to physical, chemical, and 

environmental degradation. 

In decomposition: 

• Teeth, especially canines, can remain intact long after soft tissues have decayed. 

• They are less affected by scavenging and microbial activity compared to other 

skeletal components. 

In incineration: 

• Canines can survive temperatures exceeding 1000°C, unlike many bones that 

fracture or disintegrate under extreme heat. 

• While enamel may crack or chip, dental pulp, dentin, and root structure often 

remain preserved enough for forensic examination. 
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This high degree of postmortem preservation makes canines and by extension, inter-

canine width particularly useful when other biological material is unavailable for stature 

or identity estimation. 

Application in Mass Disasters, Burn Victims, Skeletal Remains 

In large-scale forensic scenarios such as: 

• Mass disasters (e.g., earthquakes, train derailments, industrial explosions) 

• Burn cases (e.g., house fires, vehicle accidents) 

• Advanced decomposition (e.g., water-retrieved bodies, forest exposures) 

• Unclaimed skeletal remains 

Teeth are: 

• Easily retrieved during postmortem examination or excavation. 

• Resistant to taphonomic changes. 

• Available for biometric measurements like inter-canine width, which can help 

estimate stature. 

• Often contain identifiable features such as fillings, crowns, or unique 

morphological traits. 

In these contexts, odontometric data including inter-canine width can offer valuable 

insights: 

• Biological profiling (age, sex, stature) 

• Comparative dental identification (using antemortem records or radiographs) 

• Estimation of body size when other skeletal material is missing 

Thus, the forensic value of dental remains, particularly canines, is underscored in 

extreme postmortem conditions where other tissues and bones fail to provide useful 

information. 
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Integration in Forensic Workflow 

In a standard medicolegal workflow, dental identification is increasingly being 

integrated alongside other primary identifiers such as fingerprints and DNA. This 

integration involves: 

• Recording inter-canine width and other odontometric measurements during 

dental autopsy or skeletal examination. 

• Preserving and analyzing the maxilla or mandible during autopsy in cases with 

severe body damage. 

• Referring to dental specialists or Forensic Odontologists when teeth are the only 

available source for identification (54). 

In forensic case management: 

• Dental remains are examined in conjunction with anthropological and 

radiological assessments. 

• Inter-canine width can be used to generate stature estimates, which are then 

cross-checked with missing person records (55). 

• In skeletal or burnt remains, dental findings may become the primary or only 

source of individual identification. 

The resilience and biometric potential of dental remain particularly maxillary canines, 

make them indispensable tools in postmortem identification. Their preservation in 

extreme conditions, utility in stature estimation, and integration in the forensic 

workflow validate their importance in both individual and mass fatality investigations. 

As forensic practices evolve, the role of odontometric data in generating accurate 

biological profiles will continue to grow in relevance and application (6,56). 

Odontometric Tools and Techniques 

Accurate measurement of dental parameters such as inter-canine width is 

essential for reliable application in forensic identification and stature estimation. This 

requires the use of precise odontometric tools and adherence to standardized 

measurement techniques. The validity and reproducibility of such measurements are 

heavily dependent on the instruments used, calibration protocols, and efforts to 
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minimize observer-related variability. Incorporating technology such as digital calipers 

and 3D scanning has enhanced the accuracy, repeatability, and forensic applicability of 

dental anthropometry in both living individuals and postmortem specimens (55). 

Use of Vernier Caliper, Digital Caliper, and 3D Scanners 

Vernier Caliper: The traditional and most commonly used tool for measuring inter-

canine width is the Vernier caliper, which provides millimetre-scale accuracy. It is: 

• Simple to use and portable. 

• Suitable for both direct intraoral and cast measurements. 

• Capable of measuring between two fixed anatomical landmarks such as the cusp 

tips of the right and left maxillary canines (57). 

Digital Caliper: With advancements in instrumentation, digital calipers have largely 

replaced manual Vernier calipers due to: 

• Higher precision (up to 0.01 mm). 

• Digital display for easy reading and recording. 

• Reduction of parallax error and manual misreading. 

3D Scanners: In research and advanced forensic setups, 3D intraoral scanners or model 

scanners are used for: 

• Creating accurate digital impressions of dental arches. 

• Performing virtual measurements with software, allowing manipulation without 

physical contact. 

• Archiving digital dental records for future comparison or legal purposes. 

3D scanners also facilitate non-destructive analysis, especially valuable in handling 

fragile or charred remains. 

Calibration and Standard Operating Procedures 

To ensure consistency across measurements, calibration of instruments and adherence 

to standardized procedures is critical. 
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Calibration practices include: 

• Regular verification of calipers using gauge blocks or reference standards. 

• Performing zeroing functions before every new measurement session. 

• Rechecking accuracy after each use in extended data collection. 

Standard Operating Procedures (SOPs) should define: 

• The exact anatomical landmarks to be used (e.g., cusp tip to cusp tip). 

• The measurement environment (adequate lighting, stable positioning of casts or 

jaws). 

• Number of readings to be taken, with average values used for analysis. 

• Handling protocols for casts or skeletal remains, especially in fragile or burned 

specimens. 

Adhering to SOPs not only maintains measurement reliability but also enhances the 

legal admissibility of findings in forensic casework. 

Minimizing Intra-Observer and Inter-Observer Error 

Observer variation is a common source of error in odontometric studies and must be 

controlled through careful technique and documentation. 

• Intra-observer error occurs when the same examiner records varying 

measurements at different times. 

• Inter-observer error arises when different examiners record inconsistent values 

on the same specimen. 

To minimize these errors: 

• Examiners should undergo training and standardization exercises before data 

collection begins. 

• Repeated measurements should be taken and compared to assess 

reproducibility. 

• Use of blinded measurement protocols, where observers are unaware of prior 

readings, helps prevent confirmation bias. 
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• Calculating intra-class correlation coefficients (ICC) or technical error of 

measurement (TEM) adds statistical validation to reliability. 

Use of digital tools and software further reduces human error, improving consistency 

and scientific credibility in Forensic Odontology. 

The success of using inter-canine width or other dental parameters for forensic 

stature estimation depends not just on anatomical relationships but also on accurate, 

reliable, and reproducible measurement techniques. Whether using simple tools like 

Vernier calipers or advanced digital scanners, proper calibration, procedural discipline, 

and error minimization are essential for generating valid forensic data that can 

withstand scrutiny in both scientific and legal contexts (58). 

Statistical Models in Stature Prediction 

The application of statistical models forms the foundation of any scientific 

attempt to predict stature using odontometric or anthropometric measurements. In 

forensic practice, measurements such as inter-canine width must be mathematically 

correlated with stature through validated models to ensure scientific rigor, 

reproducibility, and medico-legal acceptability (18). Among the most commonly used 

tools are correlation analysis and regression equations, which help quantify the 

relationship between dental dimensions and overall body height. The ultimate goal is 

to develop statistically sound models that can reliably estimate stature from dental 

parameters across different populations and scenarios (58). 

Correlation and Regression Methods 

Correlation analysis is the first step in identifying whether a linear relationship exists 

between inter-canine width and stature (43,55). It provides: 

• A correlation coefficient (r), ranging from -1 to +1. 

• The strength and direction of the relationship. 

• A preliminary understanding of the suitability of inter-canine width as a 

predictor variable. 
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Typically, a moderate to strong positive correlation suggests that as inter-canine width 

increases, stature also tends to increase, justifying further analysis (5). 

Linear regression analysis is then used to: 

Derive a predictive equation in the form:  

• Stature = a + b × (Inter-canine width) 

where ‘a’ is the intercept and ‘b’ is the regression coefficient. 

• Provide the R² value (coefficient of determination), indicating how much of the 

variation in stature can be explained by the predictor variable. 

• Offer predictive intervals and error margins, which are crucial in forensic 

estimations. 

In most forensic odontometric studies, simple linear regression is used, although 

multiple regression may be applied when combining multiple predictors (e.g., dental 

and cranial indices). 

Reliability and Predictive Accuracy 

The reliability of a regression model depends on several key statistical indicators: 

• High R² values (closer to 1) suggest that the model explains a significant 

proportion of stature variation. 

• Low standard error of estimate (SEE) indicates tighter prediction accuracy. 

• Significant p-values (<0.05) confirm that the correlation is not due to random 

chance. 

• Confidence intervals around the predicted values help quantify uncertainty, 

which is vital in forensic reporting. 

Other measures such as the mean absolute error (MAE) or root mean square error 

(RMSE) may also be reported to assess model performance. A reliable model should 

be able to consistently produce similar estimates when applied to new individuals 

within the same population group (59,60). 
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Predictive accuracy improves when: 

• The sample size is sufficiently large and representative. 

• Sex-specific and population-specific models are used. 

• Measurement errors are minimized during data collection. 

Challenges in Model Validation and External Applicability 

Despite the promising results often seen in localized studies, several challenges exist 

when applying these models to broader forensic practice: 

• Population specificity: A regression equation derived from one ethnic group 

may not accurately predict stature in another due to biological and 

environmental differences (45). 

• Sample variability: Small or biased samples may lead to over fitted models 

with limited generalizability. 

• External validation is often lacking many studies develop models but do not 

test them on separate datasets, reducing forensic applicability. 

• Biological variation: Individual anomalies, dental pathology, or developmental 

issues may introduce outliers that affect model robustness. 

Moreover, in forensic casework, applying a model to a decedent without knowing their 

ethnic background or sex may reduce predictive confidence. This emphasizes the need 

for: 

• Independent validation studies across multiple regions. 

• Inclusion of error margins in all stature predictions. 

• Cautious interpretation of model outputs, especially in legal contexts. 

Statistical modelling particularly through correlation and regression is essential for 

converting dental measurements into usable stature estimates. While promising, such 

models require rigorous validation, sex- and population-specific tailoring, and 

methodological transparency to ensure their forensic reliability. As research advances, 

the refinement and expansion of these models will improve their practical utility in both 

academic and applied forensic settings (61,62). 
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Study Population: Rationale for Selecting Students and Interns 

In any anthropometric or odontometric research, selecting an appropriate study 

population is critical to the validity, reliability, and applicability of findings. For the 

present study on stature estimation using inter-canine width, undergraduate students 

and interns (aged 18–25 years) were chosen as the target population. This selection was 

strategic, based on their health status, uniformity in developmental parameters, and 

availability within the institutional setting. The rationale is grounded in both practical 

and scientific considerations, ensuring methodological consistency and enhancing the 

value of the generated data for forensic reference (63,64). 

Healthy, Uniform Age Group (18–25 Years) 

The age range of 18 to 25 years represents a stage of completed physical and dental 

development, making it ideal for anthropometric studies. This group offers several 

advantages: 

• Full eruption of permanent dentition, including the maxillary canines, with little 

or no further change in arch width. 

• Stature is stable and not yet affected by degenerative changes seen in older 

individuals (e.g., spinal disc compression). 

• Hormonal influences on growth have stabilized, eliminating fluctuations that 

could affect biometric measurements. 

• Less risk of developmental anomalies or growth disorders that might skew the 

data. 

By focusing on this specific age range, the study avoids confounding variables related 

to growth spurts (seen in adolescents) or height reduction (seen in older adults), thus 

providing accurate baseline data for stature estimation. 

Cooperative and Accessible in Institutional Settings 

Undergraduate students and medical/dental interns are: 

• Easily accessible within the academic environment, allowing structured data 

collection during regular hours. 
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• Likely to follow instructions carefully, ensuring cooperation during physical or 

dental measurements. 

• Comfortable in clinical settings, reducing anxiety or non-compliance that may 

be seen in general populations. 

• Willing to participate in ethically approved, non-invasive studies as part of 

academic contribution or interest in research. 

This logistical convenience enables consistent measurement protocols, fewer drop outs, 

and better data quality, particularly when multiple observations or re-measurements are 

required. 

Minimal Dental Pathology or Orthodontic Intervention 

One of the crucial criteria for using inter-canine width in stature estimation is that the 

measurement must be taken from unaltered natural dentition. The student and intern 

population generally meets this condition due to the following: 

• Low prevalence of dental pathology such as advanced caries, periodontitis, or 

missing anterior teeth. 

• Limited history of extractions or prosthetic replacements, especially in the 

anterior maxillary segment. 

• A relatively small number of individuals undergoing orthodontic treatment in 

this age group, and those with braces or arch alterations can be easily excluded 

(5). 

• Good general oral hygiene and regular dental follow-ups, especially among 

dental and medical students, further improve the reliability of dental 

measurements (65). 

Selecting this population ensures that the measured inter-canine width truly reflects the 

natural craniofacial dimension, minimizing distortion due to artificial modifications. 

The choice of undergraduate students and interns as the study population offers an 

optimal combination of scientific validity and logistical feasibility. Their age, health 

status, dental stability, and availability in an institutional setup make them an ideal 

group for establishing reference values and regression models for stature estimation 
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using inter-canine width. This approach not only enhances the accuracy of the study 

but also lays the foundation for future research on population-specific forensic 

applications. 

Medico-Legal and Identification Applications 

The ultimate goal of any anthropometric or odontometric method in Forensic Medicine 

is to aid in the identification of unknown individuals, particularly when routine means 

like visual recognition or fingerprinting are not feasible. Dental parameters such as 

inter-canine width serve as valuable supplementary tools for personal identification, 

especially in medico-legal contexts. The practicality, durability, and scientific validity 

of dental-based stature estimation make it highly applicable in real-world forensic 

investigations (17,66). 

Complement to Skeletal-Based Estimation Methods 

Stature estimation has traditionally relied on long bones (femur, tibia, humerus) due to 

their strong correlation with height (64). However, in many forensic scenarios: 

• Long bones may be missing, damaged, or fragmented. 

• Only partial remains may be recovered (e.g., skull or jawbones without 

appendicular skeleton). 

• In burnt or decomposed cases, bones may lose measurable integrity. 

In such situations, dental measurements especially inter-canine width can serve as an 

effective complement to skeletal methods (12). When used in conjunction with 

whatever skeletal data is available, odontometric measurements can: 

• Refine stature estimations. 

• Offer cross-verification with skeletal-derived height estimates. 

• Serve as a standalone parameter when skeletal remains are incomplete. 

Thus, dental parameters strengthen the identification process by providing additional, 

reliable data points, enhancing the robustness of forensic conclusions. 
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Use in Unrecognizable and Skeletonized Bodies 

One of the biggest challenges in forensic casework is dealing with unrecognizable 

remains due to: 

• Severe decomposition 

• Burn injuries 

• Mummification 

• Scavenging by animals 

• Skeletonization over time 

In these conditions: 

• Facial features, fingerprints, and soft tissues are lost. 

• Long bones may be displaced or fragmented. 

• Teeth, especially canines, often remain well-preserved and anchored in the 

alveolar ridge. 

In such cases, inter-canine width becomes one of the few measurable biological 

parameters that can assist in: 

• Estimating probable stature. 

• Supporting sex determination (when used with dimorphism data). 

• Narrowing down identity matches with available missing person records (17). 

Teeth are also less prone to environmental degradation, and measurements can still be 

obtained from cast impressions or 3D scanned models, making them highly useful in 

both field and lab-based forensic identification (63). 

Legal Admissibility and Documentation Standards 

For any method used in forensic investigations to be legally accepted, it must be: 

• Scientifically validated 

• Accurately documented 

• Performed by trained personnel 

• Supported by peer-reviewed literature and guidelines 
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Odontometric measurements such as inter-canine width fulfil these criteria, provided: 

• Standard operating procedures are followed. 

• Measurements are reproducible and clearly recorded. 

• Proper documentation of methods, findings, and interpretations is maintained. 

• Results are presented with statistical parameters (e.g., R² value, confidence 

intervals, standard error). 

In courts of law: 

• Forensic Odontologists and Anthropologists can testify based on odontometric 

findings. 

• These findings are considered credible if they adhere to recognized scientific 

standards. 

• In India, Forensic Odontology is increasingly accepted as expert evidence 

Section 39 of the Bharatiya Sakshya Adhiniyam (BSA), especially in DVI and 

unidentified body cases (67).  

The medico-legal significance of inter-canine width thus extends beyond academic 

research it plays a practical role in criminal investigations, disaster victim identification, 

and judicial proceedings where establishing identity is essential. 

The measurement of inter-canine width and its application in stature estimation holds 

significant medico-legal value. Whether used alone or as a complement to skeletal 

methods, dental parameters offer a reliable, durable, and scientifically acceptable 

avenue for human identification particularly when conventional methods are 

unavailable. Its integration into the forensic workflow and increasing legal recognition 

make it a vital component of modern forensic practice (56,65). 

Conceptual Framework 

The conceptual framework for this study is built upon the premise that certain 

odontometric parameters particularly inter-canine width exhibits a biologically 

proportionate relationship with overall body stature. This section outlines the 

theoretical basis of the study, highlights the variables involved, and explains the 

practical relevance of this model in forensic casework (37). 
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Visual Model: Link Between Inter-Canine Width and Stature 

At the heart of this research lies the hypothesis that craniofacial dimensions reflect 

overall skeletal development. The maxillary arch width, especially the distance between 

the cusp tips of the right and left maxillary canines (inter-canine width), is proportional 

to the individual’s body height due to coordinated genetic and developmental factors 

(17). 

This relationship can be visually conceptualized as: 

Genetic & Hormonal Factors  

            ↓ 

Craniofacial Development → Skeletal Growth 

        ↓                                       ↓ 

  Inter-Canine Width                     Stature 

This diagram shows a parallel growth pattern where dental arch width develops in 

concordance with limb and axial skeleton length. This concept provides the scientific 

foundation for using inter-canine width as a predictor of stature when traditional 

skeletal remains are unavailable. 

Influencing Variables and Confounders 

While a correlation may exist between inter-canine width and stature, this relationship 

can be influenced or modified by various factors, also known as confounders. These 

must be carefully considered in both data analysis and forensic interpretation. 

Key influencing variables include: 

• Sex: Males typically have greater inter-canine width and stature than females. 

• Ethnicity: Genetic diversity affects craniofacial morphology and body size. 

• Age: While stature may decline with age, inter-canine width remains stable in 

adulthood. 

• Dental anomalies: Missing teeth, orthodontic alterations, or malocclusion can 

skew inter-canine width. 
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• Nutritional status: Poor nutrition during growth periods can impact both 

stature and jaw development. 

To address these confounders, this study restricts its sample to: 

• Healthy individuals aged 18–25 years. 

• Those with no history of orthodontic treatment or anterior tooth loss. 

Controlling these variables helps ensure that the derived regression models reflect 

biological correlation, rather than external influences or anomalies. 

Predictive Potential in Forensic Casework 

The conceptual model proposed in this study is not merely academic but has strong 

practical utility in the field of forensic identification. Its application includes: 

• Stature estimation from partial remains: Especially when only the maxillary 

segment or skull is recovered. 

• Disaster victim identification (DVI): Quick field estimation of stature using 

dental structures. 

• Biological profiling: When other data (like fingerprints or DNA) are 

unavailable. 

• Supporting evidence: Used alongside skeletal or DNA methods to increase 

accuracy. 

The study’s aim is to develop regression equations linking inter-canine width and 

stature, which can be applied: 

• In regional forensic settings, especially in Karnataka and similar Indian 

populations. 

• For preliminary identification before proceeding to more complex and 

expensive methods. 

By validating this conceptual framework through statistical analysis, the study 

contributes to the growing body of Forensic Odontology and provides a practical, cost-

effective tool in human identification. 
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Expected Forensic Applications 

The application of dental measurements, specifically inter-canine width in 

stature estimation is not only a valuable academic exercise but also holds significant 

practical utility in forensic casework”. Given the challenges often encountered in 

medico-legal investigations, especially in cases involving unrecognizable bodies, 

partial remains, or resource-constrained environments, this method provides a simple, 

cost-effective, and scientifically valid alternative. The outcomes of this study are 

expected to serve various forensic and medico-legal functions (17). 

Use in Unidentified Dead Bodies and Skeletonized Remains 

In real-world forensic scenarios, unidentified bodies are frequently encountered, 

especially in the context of: 

• Train accidents 

• Mass disasters 

• Burn cases 

• Advanced decomposition or scavenging 

• Criminal mutilation or illegal burial 

In such cases, long bones may be missing or damaged, rendering traditional stature 

estimation methods impractical. However, teeth especially maxillary canines are often 

preserved, even when the rest of the skeleton is compromised. 

This study will provide: 

• Validated regression models to estimate stature using inter-canine width in such 

cases. 

• A reliable method that requires only a maxillary arch or dental cast, which is 

often available even in compromised remains. 

• A tool to narrow down the identity of a decedent by matching estimated stature 

with available missing person records. 

The findings thus directly support the reconstruction of a biological profile in scenarios 

where identification would otherwise be delayed or impossible. 
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Practicality in Resource-Limited Rural Forensic Centers 

Many forensic centres in rural and semi-urban areas of India, including Karnataka, 

often lack access to: 

• Advanced radiographic equipment 

• Forensic Anthropologists 

• DNA profiling laboratories 

In such environments, a simple and economical method like inter-canine width 

measurement: 

• Requires minimal equipment (e.g., digital caliper) 

• Can be performed by trained medical/dental officers 

• Provides a quick and reasonably accurate estimation of stature for preliminary 

identification 

This method is especially useful in district-level government hospitals where medico-

legal autopsies are frequently conducted, and access to advanced forensic facilities is 

limited. 

By offering a feasible and field-applicable tool, the study promotes equity in forensic 

practice, ensuring that rural populations also benefit from scientifically backed 

identification methods. 

Addition to Regional Anthropometric Reference Databases 

Currently, there is a shortage of regional odontometric datasets in India that can be used 

as reference standards during forensic examinations. This study will: 

• Contribute population-specific data on inter-canine width and stature 

correlations. 

• Help build a baseline odontometric database for Karnataka, especially in young 

adults (18–25 years). 

• Enable future studies to validate, compare, or refine predictive models in similar 

populations. 
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• Assist forensic institutes and teaching departments in developing modules, 

training, and case-based learning tools. 

Furthermore, the integration of this data into digital or institutional forensic databases 

can enhance the speed and accuracy of body identification, especially in mass casualty 

events or medico-legal backlog cases. 

The outcomes of this study have strong and diverse applications in forensic 

identification, particularly in scenarios involving skeletal remains, resource-limited 

settings, and the need for localized reference data. Inter-canine width, as a measurable 

and durable parameter, presents a practical solution to one of the persistent challenges 

in Forensic Medicine: accurate and accessible stature estimation. 

Research Studies 

               Kaushal S et al. (2004) conducted a seminal study aimed at assessing the 

sexual dimorphism of mandibular canines in the North Indian population using the 

Mandibular Canine Index (MCI). “The study involved 100 participants (50 males and 

50 females), aged 17–25 years. Measurements of the mesiodistal width of mandibular 

canines and inter-canine distance were taken directly from dental casts. The MCI was 

calculated by dividing the mesiodistal width by the inter-canine distance. Statistical 

analysis revealed a significantly higher MCI in males compared to females, establishing 

a reliable threshold value that could assist in sex estimation. The study also reported 

high intra- and inter-observer reliability, affirming the method's reproducibility. The 

researchers concluded that the mandibular canine is a consistent and dimorphic tooth, 

suitable for forensic identification, especially in mass disasters or cases with 

fragmented remains. The simplicity, cost-effectiveness, and non-invasive nature of the 

method make it particularly advantageous in forensic and anthropological scenarios. 

However, the authors acknowledged the need for region-specific standards as 

odontometric indices may vary across ethnic and demographic populations. This study 

laid the groundwork for subsequent research exploring the correlation of inter-canine 

width with stature and gender, thereby enhancing its relevance in the field of Forensic 

Odontology and physical anthropology (68). 
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                Rai R (2010) investigated the relationship between nasal width and inter-

canine distance across different maxillary arch forms to evaluate the use of facial 

measurements in prosthodontic tooth selection. The study sample consisted of 120 

subjects aged 20–30 years with Class I occlusion and no history of orthodontic 

treatment. Subjects were categorized into square, ovoid, and tapering arch forms using 

visual and measurement-based criteria. Nasal width was measured using sliding 

calipers, while inter-canine width was recorded from dental casts. A significant positive 

correlation was found between nasal width and inter-canine distance, especially in 

ovoid and square arch forms. The findings suggest that nasal width could serve as a 

non-invasive predictor for determining the inter-canine width in denture tooth selection 

or facial reconstructions. The study emphasized the potential of facial anthropometric 

measurements in forensic identification and esthetic dentistry. However, it also 

highlighted the variability among different arch types, implying that one-size-fits-all 

predictive formulas may not be reliable. This study is relevant in the context of stature 

estimation using dental dimensions, as it reinforces the interrelationship between 

craniofacial and odontometric parameters. It supports the hypothesis that dental widths, 

including inter-canine distance, can serve as reliable anthropometric markers for stature 

and identification (56). 

                 Hosmani JV et al. (2013) assessed the reliability of mandibular canine 

indices in predicting gender in an Indian population. The research included 100 

participants (50 males and 50 females), aged 18–25 years. Mesiodistal width of 

mandibular canines and inter-canine distance were measured using digital calipers. The 

Mandibular Canine Index (MCI) was calculated, and statistical analysis revealed 

significant sexual dimorphism, with higher values in males. The derived standard MCI 

cutoff point effectively discriminated gender in 88% of cases, demonstrating its forensic 

relevance. The researchers emphasized that canines are resistant to postmortem 

degradation, making them reliable markers in forensic identification. They also noted 

the robustness of this method in different populations, provided population-specific 

standards are established. This study reinforced the application of odontometry in 

Forensic Anthropology and supported the continued exploration of dental dimensions, 

such as inter-canine width, in stature and sex estimation (51). 
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                  Gupta S et al. (2014) explored sexual dimorphism using the mesiodistal 

width and inter-canine distance of maxillary canines in 120 dental students (60 males 

and 60 females). Maxillary canines were selected for their durability and pronounced 

dimorphism. The researchers found that males had significantly larger canine 

dimensions and inter-canine widths compared to females. The accuracy of sex 

determination using this method was 85%, making it a promising tool for forensic 

applications. The study emphasized the clinical and legal importance of these findings, 

particularly in mass disasters and crime investigations. The authors advocated for using 

dental measurements as adjuncts in personal identification, especially when skeletal 

remains are fragmented or unavailable. The results contribute to the growing body of 

evidence supporting odontometric approaches in forensic identification and indirectly 

support stature prediction based on oral parameters (53). 

                 Deogade SC et al. (2015)  investigated the correlation of intercanthal and 

interalar widths with inter-canine width in 200 individuals (100 males, 100 females) 

from Central India. Standard facial and dental measurements were taken using Vernier 

calipers. The study reported a statistically significant correlation between facial and 

dental parameters, especially between interalar and inter-canine width. Regression 

equations were formulated to predict inter-canine width using facial features, 

suggesting that these could be helpful in prosthodontic rehabilitation and forensic 

identification. The study validated the anthropometric principle that craniofacial 

measurements are interrelated. These results are particularly relevant for forensic 

scenarios involving fragmented remains, as facial measurements can estimate dental 

dimensions and vice versa. While the study did not directly correlate inter-canine width 

with stature, its emphasis on measurable relationships between facial and dental 

anatomy underscores the viability of inter-canine distance as an anthropometric marker 

(62). 

               Shivhare P et al. (2015) aimed to validate the use of inter-canine width in 

forensic facial reconstruction. The study included 100 skull models and dental casts, 

where inter-canine width was measured and correlated with facial dimensions like 

bizygomatic and intercalary width. The authors found a consistent relationship between 

inter-canine width and facial breadth measurements. This provided a predictive basis 

for facial reconstruction in unidentified remains. The findings support the notion that 
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dental dimensions, particularly inter-canine width, can be reliably used in forensic 

facial approximation. Although not directly assessing stature, this study substantiates 

the broader application of inter-canine width in forensic profiling. The results also 

emphasized the dimensional stability of canines and the reproducibility of their 

measurements. These conclusions provide strong support for future studies linking 

inter-canine width with other biometric markers such as height (18). 

               Singh SK et al. (2015) evaluated the Mandibular Canine Index (MCI) for 

gender estimation in a group of 150 dental students aged 18–25 years. Using plaster 

study casts, the mesiodistal width of mandibular canines and the inter-canine distance 

were measured, and MCI was calculated. The findings revealed statistically significant 

differences between male and female participants, with males having larger canine 

dimensions. The sensitivity and specificity of MCI as a gender prediction tool were 

both over 85%. The authors concluded that MCI offers a cost-effective, quick, and non-

invasive approach for sex estimation in Forensic Dentistry. Though the study did not 

aim at stature prediction, it reinforces the forensic utility of canine indices and 

encourages further research in linking dental metrics to stature estimation (61). 

                Jakhar M et al. (2017) investigated the morphometric characteristics of the 

maxillary arch for determining sexual dimorphism in a sample of 200 adults (100 males, 

100 females) from North India. Measurements included inter-canine and inter-molar 

widths using study models. The results showed significantly larger arch dimensions in 

males, with inter-canine width demonstrating strong discriminatory potential. The 

accuracy of sex determination based on inter-canine width exceeded 85%, reinforcing 

its role as a biomarker in forensic investigations. The study further established 

population-specific thresholds and emphasized the need for regional odontometric 

standards. These findings align with the hypothesis that inter-canine width can serve as 

a proxy for other anthropometric parameters like stature and sex, adding forensic value 

in identification cases involving limited remains (60). 

               Ganesh S, Babu Y (2021) evaluated the use of odontometric parameters, 

including inter-canine and inter-molar widths, in stature estimation. Conducted on 120 

dental students aged 18–30 years, measurements were taken using standard dental casts 

and anthropometric instruments. Linear regression analysis showed significant 

correlation between inter-canine width and stature, particularly among male subjects. 
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The researchers derived gender-specific regression equations for predicting stature 

from dental measurements. The study highlighted the advantages of using dental 

metrics in forensic cases where skeletal remains are incomplete. It emphasized the 

stability and accessibility of dental structures and their forensic reliability. The authors 

concluded that inter-canine width can be a valid marker for stature estimation in 

forensic profiling, especially in the Indian demographic context (41). 

                Ramya K et al. (2021) examined the reliability of multiple odontometric 

parameters, including inter-canine width, in estimating stature among 150 Indian adults 

aged 20–35 years. The study used standard dental casts and stadiometers for 

measurements. Regression models showed statistically significant correlations between 

stature and inter-canine width, with better prediction accuracy observed in males. The 

authors proposed separate equations for both sexes to improve predictive validity. They 

emphasized the usefulness of odontometric data in forensic anthropology and personal 

identification. The study validated that dental measurements, especially inter-canine 

distance, are practical, non-invasive indicators for stature estimation. This research 

strengthens the clinical and forensic relevance of the topic, reinforcing its applicability 

in Indian populations (42). 

                  Verma P, (2021)  assessed the correlation between inter-canine width and 

the basal plane angle in orthodontic patients. Conducted on 100 Indian subjects aged 

18–30 years, the study measured maxillary inter-canine width using digital calipers on 

pre-treatment dental casts. The basal plane angle was derived from lateral 

cephalometric radiographs. Results demonstrated a moderate but statistically 

significant correlation between a wider inter-canine distance and lower basal plane 

angles, particularly among male patients. The study concluded that craniofacial 

structural parameters, such as basal plane inclination, influence dental arch width. 

Although not directly linked to stature estimation, this work underscores the 

interdependence between craniofacial and dental measurements. It indirectly supports 

the application of inter-canine width in anthropometric assessments and forensic 

investigations. This research highlights the need for integrating cephalometric and 

dental data to establish predictive models for stature and other biometric variables in 

specific ethnic populations (47). 
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                Muralidhar N et al. (2021) investigated the correlation between cephalic 

index (CI), facial index (FI), and dental parameters like inter-canine width for 

reconstructive and forensic applications. Conducted on 120 individuals (60 males, 60 

females) aged 18–35 years, the researchers measured head width and length to calculate 

CI, bizygomatic and facial height for FI, and inter-canine width from dental casts. The 

study found significant correlations between FI and inter-canine width, with males 

showing wider arches and broader facial indices. Regression models were developed 

for forensic facial reconstruction. Although stature wasn’t directly calculated, the study 

validates that dental dimensions particularly inter-canine width is closely linked with 

overall craniofacial structure. The authors advocate for incorporating dental parameters 

into reconstructive algorithms for cases involving unidentified remains or postmortem 

facial reconstruction. These results reinforce the potential utility of inter-canine width 

in multi-dimensional forensic modeling, including stature estimation (69). 

                 Dinakaran J et al. (2022) directly addressing stature prediction from dental 

metrics in an Indian subpopulation. A sample of 200 individuals from Tamil Nadu (100 

males, 100 females) was examined for inter-canine and inter-molar widths using dental 

casts. Stature was measured using standard stadiometers. The study found a significant 

positive correlation between stature and both maxillary and mandibular inter-canine 

widths, particularly among male participants. Regression equations for stature 

prediction were formulated with high accuracy. This study confirms that inter-canine 

width can serve as a reliable anthropometric marker for stature estimation in 

population-specific forensic investigations. The researchers highlighted its practical 

utility in mass disasters, forensic anthropology, and archaeological remains. The study 

supports the incorporation of dental metrics into routine forensic protocols and 

contributes valuable baseline data for South Indian populations (17). 

                  Patil SS et al. (2023) assessed whether specific dental measurements, inter-

canine arch width, intermolar arch width, and canine fossa width, could reliably predict 

gender. A total of 100 study models from patients aged 18–35 years were analyzed. 

Inter-canine arch width showed the strongest gender-based dimorphism, with males 

having significantly wider measurements. The study concluded that among the 

parameters analyzed, intercanine width is the most reliable and reproducible indicator 

for gender determination. Though the primary focus was on gender, the authors 
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suggested that these parameters could also be extrapolated for stature and age 

prediction, pending further validation. The study’s findings support the inclusion of 

inter-canine width in multifactorial forensic profiling and provide a template for its 

application in anthropometric assessments (58). 

                  Annegowda VM et al. (2023)  focused on estimating human soma types 

(ectomorph, mesomorph, endomorph) using dental metrics such as maxillary inter-

canine and inter-premolar widths. The research involved 150 participants aged 20–30 

years. Somatotyping was done using the Heath-Carter method, while dental 

measurements were obtained from maxillary casts. A statistically significant correlation 

was found between mesomorphic body types and larger inter-canine widths. While 

stature was not directly measured, the study offers important insights into the 

relationship between dental arch morphology and general body structure. It proposes 

that inter-canine width could reflect somatotype-related anatomical variations, which 

are inherently linked to height and body build. These findings have implications for 

forensic anthropologists aiming to reconstruct body type and possibly stature from 

dental remains (59). 

                Khatri S et al. (2024) aimed at correlating odontometric data especially 

inter-canine widthwith stature. The sample included 120 healthy adults aged 18–35 

years. Maxillary and mandibular inter-canine widths were recorded from study casts, 

and stature was measured using a standard stadiometer. The study found a strong 

positive correlation between stature and mandibular inter-canine width in males, while 

in females, maxillary inter-canine width had better correlation. Regression equations 

for stature prediction were derived separately for both sexes. The authors emphasized 

the forensic utility of such models, especially in cases of mutilated remains. They also 

highlighted the consistency of canines as forensic markers due to their deep-rooted and 

durable anatomy. This study is highly relevant to the research topic and confirms inter-

canine width as a robust stature predictor (46). 

                

                Negi BK et al. (2024) evaluated the effectiveness of clinical versus 

experimental methods (digital casts and radiographs) in estimating sex using 

mandibular canine dimensions among the Himachal population. The sample included 

80 males and 80 females aged 18–30 years. Results showed that the mesiodistal width 
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and inter-canine distance were significantly greater in males. Both methods yielded 

over 85% accuracy in sex determination, with digital methods offering slightly better 

precision. While the focus was on gender, the strong sexual dimorphism observed in 

inter-canine width underscores its anthropometric value. The study concludes that inter-

canine width is a simple, effective, and minimally invasive tool in forensic profiling 

and could be extended for use in stature prediction in future studies (70). 

 

                 Chauhan N et al. (2025) aimed at directly predicting height using 

odontometric indices, especially inter-canine width. Conducted on 150 medical 

students aged 18–30 years, the researchers measured inter-canine distance using study 

casts and height with stadiometers. A strong positive correlation was established 

between inter-canine width and stature in both sexes, although the correlation was more 

pronounced in males. Gender-specific regression models were developed with R² 

values above 0.7, indicating good predictive strength. The study concluded that inter-

canine width could be reliably used to estimate stature in forensic scenarios where 

skeletal remains are incomplete. It further recommended regional validation of such 

models for broader applicability across different Indian populations. This article is 

directly aligned with the thesis topic and supports inter-canine width as a vital 

odontometric predictor for stature estimation (71). 

 

                  Sudele DK et al. (2022) focused on assessing sexual dimorphism through 

the odontometric evaluation of maxillary canines in a North Central Indian population. 

Conducted on 200 participants (100 males and 100 females), the study measured 

mesiodistal width and inter-canine distance using digital calipers. The primary 

objective was to evaluate the diagnostic accuracy of these parameters for sex 

identification. Findings revealed a statistically significant difference between males and 

females, with males consistently exhibiting greater inter-canine width. The derived 

Mandibular Canine Index (MCI) thresholds provided a gender prediction accuracy of 

over 88%. While the study did not explicitly address stature estimation, the robust data 

on inter-canine width reinforces its forensic importance. The authors acknowledged the 

influence of genetic, regional, and nutritional factors on dental development, 

emphasizing the need for population-specific databases. The study concluded that inter-

canine width is a stable and easily measurable parameter that can serve not only in sex 

identification but potentially in stature estimation with further research. This aligns 
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closely with the thesis theme, validating the inter-canine width as a biometric marker 

in Indian Forensic Odontology (72). 

 

                Prabhakar P et al. (2023) explored the relationship between intercondylar 

distance and mandibular inter-canine distance using orthopantomograms (OPG) of 120 

adult subjects. The primary aim was to evaluate whether the intercondylar width (a 

craniofacial skeletal measurement) correlates with dental arch width, particularly inter-

canine distance. Statistical analysis showed a moderate but significant correlation 

between these two parameters. The study highlighted that as skeletal transverse 

measurements increase, so does the mandibular arch dimension, including the inter-

canine width. This finding has implications in both prosthodontic planning and forensic 

applications. Though the study didn’t directly estimate stature, it provides supportive 

evidence that inter-canine width reflects overall craniofacial dimensions, which are 

often associated with stature. The authors recommended the use of inter-canine width 

in conjunction with other skeletal markers for comprehensive anthropometric 

assessments. This research strengthens the thesis premise that dental metrics, especially 

inter-canine width, hold predictive value for biometric profiling in forensic scenarios 

(73). 

Research Gap and Need for the Present Study 

Despite advancements in Forensic Anthropology and Odontology, a significant gap 

persists in the availability and applicability of region-specific, population-based 

regression models for stature estimation using dental parameters in India especially in 

the context of Karnataka. While several international and Indian studies have 

investigated the correlation between inter-canine width and stature, most of these are 

limited to specific ethnic groups, small sample sizes, or non-standardized 

methodologies, reducing their generalizability in broader forensic applications (17). 

A critical analysis of existing literature reveals the following research gaps: 

• Most studies are conducted on non-Indian populations, with regression 

equations that may not apply accurately to Indian or South Indian individuals 

due to genetic, nutritional, and environmental differences (17). 
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• Among Indian studies, the majority focus on North Indian populations, with 

minimal research representing South Indian or Karnataka-specific cohorts. 

• There is a lack of uniformity in age groups across studies. Some include children 

or older adults, whose dental and skeletal dimensions may not be stable, 

affecting the reliability of the correlation (17,72). 

• Few studies have established separate sex-specific regression models, despite 

well-documented sexual dimorphism in dental and skeletal anatomy. 

• There is limited research using healthy young adults (18–25 years) as the study 

population, even though this group is ideal due to full dental and skeletal 

maturity and minimal degenerative changes (72). 

In forensic practice, especially in disaster victim identification or when dealing with 

mutilated or decomposed remains, long bones are often unavailable, and alternative 

parameters like inter-canine width become invaluable. However, for such methods to 

be effective and legally admissible, they must be supported by locally derived and 

statistically validated data (17,72). 

Need for the Present Study 

This study addresses these gaps by focusing on a healthy, region-specific sample 

(undergraduate students and interns from Karnataka), with an emphasis on: 

• Accurate measurement of inter-canine width using calibrated tools. 

• Correlation and regression analysis to establish a predictive model for stature. 

• Development of population-specific, sex-specific regression equations that can 

be used in forensic scenarios. 

• Providing baseline odontometric data that can serve as a reference in future 

research and forensic casework in Karnataka and similar populations. 

The findings from this study aim to contribute meaningfully to the field of Forensic 

Odontology and human identification, especially in cases involving partial or dental 

remains, where traditional methods fall short. 
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Thus, the present study is not only timely but also essential for enhancing regional 

forensic data bases, improving accuracy in stature estimation, and strengthening 

medico-legal investigations across Southern India  
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MATERIALS AND METHODS 

 

Source of Data: Final year undergraduate dental students and Interns of age above 21 

years from KLE VK Institute of Dental Sciences and Hospital. 

Study Design: Cross sectional Study 

Study Period: 2years 

Sample Size:  

                                    𝑛 =   (𝑍1−∝/2  × SD)2     ×1.10 

                                                 (12% of Variability) 2 

Where , 

𝑍1−∝/2   = Constant Value 1.96, 

α = Standard deviation of selected parameter, 

d = Tolerable error of 12% for the given standard deviation . 

Sample size = 106 

Sampling Technique: Simple Random sampling  

Inclusion Criteria: Final year undergraduate dental students and Interns of age above 

21 years  

Exclusion Criteria:  Patients with impacted canine, missing teeth, broken teeth, who 

underwent orthodontic treatment, cleft palate, orthognathic surgery, or trauma. 

Study protocol: Consort flow chart for RCTs : Nil 

Data collection procedure: The data collection process was systematically conducted 

in a sterile and standardized clinical environment, ensuring accuracy, reproducibility, 

and adherence to ethical and institutional protocols. Following the approval of the study 

protocol by the Institutional Ethics Committee (IEC) of Jawaharlal Nehru Medical 

College, Belagavi, and obtaining written informed consent from all participants, 
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eligible subjects were recruited from the pool of final-year undergraduate dental 

students and interns of the KLE VK Institute of Dental Sciences. 

Each participant was individually scheduled for the procedure, and strict aseptic 

precautions were observed throughout the process. The data collection began with the 

recording of demographic details, including name, age, sex, and height of the 

individual. Stature (height) was measured using a standard wall-mounted stadiometer 

with the participant standing barefoot on a flat surface, heels together, and head in the 

Frankfurt horizontal plane. The measurement was recorded to the nearest 0.1 cm. 

Subsequently, dental impressions of both the maxillary and mandibular arches were 

taken using high-quality alginate impression material (irreversible hydrocolloid). 

Standardized metal impression trays of appropriate size were selected for each subject 

to ensure complete coverage of the dental arch. After mixing and loading the alginate 

into the tray, it was gently seated into the subject's mouth and held in position until the 

material had set completely. 

Immediately after removal from the oral cavity, the impressions were rinsed under 

running water to remove saliva and debris, disinfected using a suitable disinfectant 

solution, and poured within 30 minutes using type III die stone (dental stone) to prevent 

dimensional changes in the impression material. The dental casts were poured on a 

vibration-free surface, and once set, a flat base was created using an aseptic former to 

ensure the stability of the cast for accurate measurements. 

Once the study models were ready, inter-canine width was measured on the maxillary 

cast using a digital vernier caliper with a precision of 0.01 mm. The measurement was 

taken from the cusp tip of the right permanent canine to the cusp tip of the left 

permanent canine. The caliper was held perpendicular to the occlusal plane to avoid 

parallax error. Each measurement was recorded twice by the same examiner to reduce 

intra-observer variability, and the mean of the two readings was considered the final 

inter-canine width for that subject. 

All data included height and inter-canine width and compiled into a structured 

proforma. The measurement tools (vernier calipers and stadiometer) were calibrated 

regularly to maintain reliability. The entire process, from impression making to cast 

measurement, was performed by a single calibrated operator trained in dental 

anthropometric measurements, ensuring uniformity and minimizing observer bias. 
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Data processing and analysis/statistical analysis:  

The collected data were entered into Microsoft Excel and analyzed using SPSS software 

(version 21). Descriptive statistics such as mean, standard deviation, minimum, and 

maximum were calculated for continuous variables including stature and inter-canine 

width. 

The normality of data distribution was assessed using the Shapiro-Wilk test. Based on 

the distribution pattern, Pearson’s correlation was applied to determine the relationship 

between inter-canine width and stature. A p-value of less than 0.05 was considered 

statistically significant. 

To further assess the predictive capacity of inter-canine width for estimating stature, 

simple linear regression analysis was conducted”. The regression equation, coefficient 

of determination (R²), and standard error of estimate (SEE) were derived. Subgroup 

analysis by sex was performed wherever applicable. 

All statistical results were interpreted using a 95 percent confidence interval. 
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RESULTS 

Table 1. Distribution of participants by sex (n = 106) 

Sex n % 

Male 53 50.0 

Female 53 50.0 

Total 106 100.0 

 

Graph 1: Distribution of participants by sex 

 

In the present study, I included 106 participants, with an equal distribution of males 

(n=53; 50.0%) and females (n=53; 50.0%). This balanced sex distribution strengthens 

comparisons between groups and improves the interpretability of sex-stratified 

analyses. 
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Table 2. Age distribution by sex (Descriptive statistics) 

Sex n Mean ± SD (years) Median (IQR) Min–Max 

Male 53 24.62 ± 1.746 25 (3) 22–27 

Female 53 24.32 ± 1.504 24 (2) 22–27 

 

The age of participants in my study ranged from 22 to 27 years in both sexes. “Males 

had a mean age of 24.62 ± 1.75 years with a median of 25 years (IQR = 3), while 

females had a mean age of 24.32 ± 1.50 years with a median of 24 years (IQR = 2). 

Overall, both groups were comparable in age and satisfied the study eligibility criteria. 
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Table 3. Stature distribution by sex (Descriptive statistics) 

Sex n Mean ± SD (cm) Median (IQR) Min–Max 

Male 53 169.25 ± 6.376 170 (8) 153–184 

Female 53 156.72 ± 5.119 158 (7) 144–172 

 

In my study, male stature ranged from 153 to 184 cm, with a mean of 169.25 ± 6.38 cm 

and a median of 170 cm (IQR = 8). Female stature ranged from 144 to 172 cm, with a 

mean of 156.72 ± 5.12 cm and a median of 158 cm (IQR = 7). Overall, males were 

taller than females, consistent with expected biological sexual dimorphism. 
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Table 4. Maxillary inter-canine width distribution by sex (Descriptive statistics) 

Sex n Mean ± SD (mm) Median (IQR) Min–Max (mm) 

Male 53 34.27 ± 1.53 34.22 (2.18) 31.00–37.65 

Female 53 34.70 ± 1.61 34.76 (2.08) 31.35–38.00 

 

In my study, maxillary inter-canine width in males ranged from 31.00 to 37.65 mm, 

with a mean of 34.27 ± 1.53 mm and a median of 34.22 mm (IQR = 2.18). In females, 

it ranged from 31.35 to 38.00 mm, with a mean of 34.70 ± 1.61 mm and a median of 

34.76 mm (IQR = 2.08). The mean and median values were close between sexes, 

indicating minimal sex difference in maxillary inter-canine width in this sample. 
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Table 5. Mandibular inter-canine width distribution by sex (Descriptive statistics) 

Sex n Mean ± SD (mm) Median (IQR) Min–Max (mm) 

Male 53 27.09 ± 1.67 27.01 (2.47) 23.76–30.00 

Female 53 26.09 ± 1.27 25.91 (2.03) 23.16–28.78 

 

In my study, mandibular inter-canine width in males ranged from 23.76 to 30.00 mm, 

with a mean of 27.09 ± 1.67 mm and a median of 27.01 mm (IQR = 2.47). In females, 

it ranged from 23.16 to 28.78 mm, with a mean of 26.09 ± 1.27 mm and a median of 

25.91 mm (IQR = 2.03). Overall, males showed a higher mandibular inter-canine width 

compared to females, suggesting a measurable sex-related difference for this parameter. 
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Table 6. Normality assessment by sex (Shapiro–Wilk test) 

Variable Sex Shapiro–Wilk 

Statistic 

df p 

value 

Stature (cm) Male 0.983 53 0.633 

Stature (cm) Female 0.946 53 0.018 

Maxillary ICW (mm) Male 0.989 53 0.920 

Maxillary ICW (mm) Female 0.983 53 0.652 

Mandibular ICW (mm) Male 0.977 53 0.390 

Mandibular ICW (mm) Female 0.981 53 0.539 

 

Normality testing showed that male stature, maxillary inter-canine width, and 

mandibular inter-canine width were normally distributed (p>0.05). Female stature 

showed a statistically significant deviation from normality (Shapiro–Wilk p=0.018), 

while both inter-canine width variables in females remained normally distributed. I 

used these findings to guide interpretation and confirm that parametric testing remained 

reasonable given balanced sample sizes and the robustness of t-tests. 
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Table 7. Comparison of males and females: stature and inter-canine widths 

(Independent samples t-test) 

Outcome Leven

e F 

Leven

e p 

t df p (2-

tailed

) 

Mean 

differenc

e (M−F) 

95% 

CI 

Lowe

r 

95% 

CI 

Uppe

r 

Stature 

(cm) 

1.679 0.198 11.15

5 

10

4 

0.000 12.528 10.30

1 

14.75

6 

Maxillary 

ICW (mm) 

0.040 0.841 −1.42

3 

10

4 

0.158 −0.434 −1.03

8 

0.171 

Mandibula

r ICW 

(mm) 

3.736 0.056 3.472 10

4 

0.001 0.999 0.428 1.570 

 

When I compared males and females, stature differed significantly, with males being 

taller on average (p<0.001). For the dental parameters, maxillary inter-canine width did 

not differ significantly between sexes (p=0.158), whereas mandibular inter-canine 

width was significantly higher in males (p=0.001). Variance equality was acceptable 

for all variables based on Levene’s test (p>0.05), so I interpreted the “equal variances 

assumed” results. 
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Table 8. Sex difference in stature (Independent samples t-test) 

Variable Male 

Mean 

± SD 

Female 

Mean ± 

SD 

Levene 

p 

t df p (2-

tailed) 

Mean 

diff 

(M−F) 

95% 

CI 

Stature 

(cm) 

169.25 

± 

6.376 

156.72 

± 5.119 

0.198 11.155 104 0.000 12.528 10.301 

to 

14.756 

 

In my study, males had a significantly higher mean stature than females. This difference 

was statistically significant (t=11.155, p<0.001), and the mean difference indicated that 

males were approximately 12.53 cm taller on average than females. 
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Table 9. Sex difference in maxillary inter-canine width (Independent samples t-

test) 

Variable Male 

Mean ± 

SD 

Female 

Mean ± 

SD 

Levene 

p 

t df p (2-

tailed) 

Mean 

diff 

(M−F) 

95% 

CI 

Maxillary 

ICW 

(mm) 

34.2711 

± 

1.53081 

34.7047 

± 

1.60551 

0.841 −1.423 104 0.158 −0.434 −1.038 

to 

0.171 

 

The maxillary inter-canine width did not show a statistically significant difference 

between males and females in my study (t=−1.423, p=0.158). Although females had a 

slightly higher mean value, the difference was small and not statistically meaningful. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



71 
 

Table 10. Sex difference in mandibular inter-canine width (Independent samples 

t-test) 

Variable Mal

e 

Mea

n ± 

SD 

(m

m) 

Fema

le 

Mea

n ± 

SD 

(mm) 

Leve

ne F 

Leve

ne p 

t df p (2-

taile

d) 

Mea

n 

diff 

(M−

F) 

95% 

CI 

Low

er 

95% 

CI 

Upp

er 

Mandibu

lar inter-

canine 

width 

27.0

9 ± 

1.67 

26.09 

± 

1.27 

3.736 0.056 3.47

2 

10

4 

0.00

1 

0.99

9 

0.42

8 

1.57

0 
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Table 11. Pearson correlation matrix (overall, n = 106) 

Pair of variables Pearson r p (2-

tailed) 

N 

Stature vs Maxillary inter-canine width −0.052 0.598 106 

Stature vs Mandibular inter-canine 

width 

0.358 0.000 106 

Stature vs Age 0.285 0.003 106 

Maxillary inter-canine width vs 

Mandibular inter-canine width 

−0.007 0.942 106 

Maxillary inter-canine width vs Age 0.021 0.835 106 

Mandibular inter-canine width vs Age 0.091 0.354 106 

 

To examine relationships between stature and odontometric variables, I performed 

Pearson correlation analysis using the overall sample. Stature showed a significant 

positive correlation with mandibular inter-canine width (r = 0.358, p < 0.001) and also 

a significant positive correlation with age (r = 0.285, p = 0.003). In contrast, stature had 

a weak and non-significant negative correlation with maxillary inter-canine width (r = 

−0.052, p = 0.598). Maxillary and mandibular inter-canine widths were not correlated 

with each other (r = −0.007, p = 0.942). Overall, mandibular inter-canine width showed 

the strongest association with stature among the odontometric predictors in my study. 
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Table 12. Pearson correlations among variables in males (n = 53) 

Pair of variables (males) Pearson 

r 

p (2-

tailed) 

N 

Stature vs Maxillary inter-canine width 0.074 0.600 53 

Stature vs Mandibular inter-canine width 0.088 0.530 53 

Stature vs Age 0.368 0.007 53 

Maxillary inter-canine width vs Mandibular 

inter-canine width 

0.093 0.506 53 

Maxillary inter-canine width vs Age −0.139 0.323 53 

Mandibular inter-canine width vs Age 0.053 0.707 53 

 

When I analyzed males separately, stature showed a significant positive correlation 

with age (r = 0.368, p = 0.007). However, stature did not show significant correlations 

with maxillary inter-canine width (r = 0.074, p = 0.600) or mandibular inter-canine 

width (r = 0.088, p = 0.530) in males. These findings suggest that within the male 

subgroup, age demonstrated a clearer association with stature than the dental arch width 

measures. 
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Table 13. Pearson correlations among variables in females (n = 53) 

Pair of variables (females) Pearson 

r 

p (2-

tailed) 

N 

Stature vs Maxillary inter-canine width 0.078 0.577 53 

Stature vs Mandibular inter-canine width 0.351 0.010 53 

Stature vs Age 0.257 0.063 53 

Maxillary inter-canine width vs Mandibular 

inter-canine width 

−0.026 0.852 53 

Maxillary inter-canine width vs Age 0.225 0.105 53 

Mandibular inter-canine width vs Age 0.083 0.554 53 

 

In females, stature showed a significant positive correlation with mandibular inter-

canine width (r = 0.351, p = 0.010), indicating that higher mandibular inter-canine 

width was associated with greater stature in the female subgroup. Stature did not 

correlate significantly with maxillary inter-canine width (r = 0.078, p = 0.577) and its 

correlation with age was not statistically significant (r = 0.257, p = 0.063). Overall, 

mandibular inter-canine width emerged as the most meaningful odontometric correlate 

of stature in females in my study. 
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Table 14. Simple linear regression (overall): Prediction of stature using maxillary 

inter-canine width 

Table 14A. Model summary (overall) 

Model R R² Adjusted R² Std. Error of 

Estimate 

1 0.052 0.003 −0.007 8.557 

 

Table 14B. ANOVA for regression model (overall) 

Model Sum of Squares df Mean Square F p value 

Regression 20.469 1 20.469 0.280 0.598 

Residual 7615.493 104 73.226     

Total 7635.962 105       

 

Table 14C. Regression coefficients (overall) 

Predict

or 

B 

(Unstandardiz

ed) 

SE 
 

Beta 

(Standardiz

ed) 

t p 

valu

e 

95% 

CI 

(Lowe

r) 

95% 

CI 

(Uppe

r) 

Consta

nt 

172.642 18.29

1 

  9.439 0.00

0 

136.37

0 

208.91

3 

Maxilla

ry 

inter-

canine 

width 

(mm) 

−0.280 0.530 −0.052 −0.52

9 

0.59

8 

−1.331 0.771 

 

Regression equation (overall) 

Stature (cm) = 172.64 − 0.28 × Maxillary inter-canine width (mm) 
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To evaluate whether maxillary inter-canine width can predict stature in my overall 

sample, I performed a simple linear regression with stature (cm) as the dependent 

variable and maxillary inter-canine width (mm) as the predictor. The model showed a 

very weak association (R = 0.052) and explained only 0.3% of the variation in stature 

(R² = 0.003). The regression model was not statistically significant (F(1,104) = 0.280, 

p = 0.598). Maxillary inter-canine width did not significantly predict stature (B = −0.28, 

p = 0.598), indicating that, in my dataset, this parameter alone is not a reliable predictor 

of stature. 
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Table 15. Simple linear regression (overall): Prediction of stature using 

mandibular inter-canine width 

Table 15A. Model summary (overall) 

Model R R² Adjusted R² Std. Error of 

Estimate 

1 0.358 0.128 0.119 8.002 

 

Table 15B. ANOVA for regression model (overall) 

Model Sum of 

Squares 

df Mean 

Square 

F p value 

Regression 976.513 1 976.513 15.250 0.000 

Residual 6659.449 104 64.033     

Total 7635.962 105       

 

Table 15C. Regression coefficients (overall) 

Predictor B 

(Unstan

dardize

d) 

SE Beta 

(Stan

dardi

zed) 

t p 

value 

95% 

CI 

(Lowe

r) 

95% 

CI 

(Up

per) 

Constant 110.920 13.354   8.306 0.000 84.438 137.

401 

Mandibular inter-

canine width (mm) 

1.958 0.501 0.358 3.905 0.000 0.964 2.95

2 

 

Regression equation (overall) 

Stature (cm) = 110.92 + 1.96 × Mandibular inter-canine width (mm) 

To assess whether mandibular inter-canine width can predict stature in my overall 

sample, I performed a simple linear regression with stature (cm) as the dependent 

variable and mandibular inter-canine width (mm) as the predictor. The model 
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demonstrated a moderate positive association (R = 0.358) and explained 12.8% of the 

variance in stature (R² = 0.128). The regression model was statistically significant 

(F(1,104) = 15.250, p < 0.001). Mandibular inter-canine width was a significant 

predictor of stature (B = 1.958, p < 0.001), indicating that for every 1 mm increase in 

mandibular inter-canine width, stature increased by approximately 1.96 cm in my 

dataset. 
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Table 16. Multiple linear regression (overall): Prediction of stature using 

maxillary ICW, mandibular ICW, age, and sex 

Table 17A. Model summary (overall) 

Model R R² Adjusted R² Std. Error of Estimate 

1 0.779 0.606 0.591 5.456 

 

Table 16B. ANOVA for regression model (overall) 

Model Sum of Squares df Mean 

Square 

F p value 

Regression 4629.192 4 1157.298 38.875 0.000 

Residual 3006.771 101 29.770     

Total 7635.962 105       

 

Table 16C. Regression coefficients with collinearity statistics (overall) 

Predicto

r 

B SE Beta t p 

val

ue 

95% 

CI 

(Lowe

r) 

95% 

CI 

(Uppe

r) 

Tolera

nce 

VIF 

Constant 129.0

36 

16.7

85 

  7.687 0.00

0 

95.73

9 

162.3

34 

    

Maxillar

y ICW 

(mm) 

0.214 0.34

2 

0.04

0 

0.627 0.53

2 

−0.46

3 

0.892 0.978 1.02

2 

Mandibu

lar ICW 

(mm) 

0.645 0.36

2 

0.11

8 

1.780 0.07

8 

−0.07

4 

1.363 0.891 1.12

2 

Age 

(years) 

1.099 0.32

9 

0.21

0 

3.338 0.00

1 

0.446 1.752 0.986 1.01

4 

Sex 

(1=Male, 

2=Femal

e) 

−11.6

45 

1.13

4 

−0.6

86 

−10.2

67 

0.00

0 

−13.8

95 

−9.39

5 

0.873 1.14

5 
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Regression equation (overall) 

Stature (cm) = 129.04 + 0.21(MaxICW) + 0.65(ManICW) + 1.10(AgeY) − 

11.65(Sex_num) 

(Sex_num: Male = 1, Female = 2; therefore, females have a lower predicted stature by 

~11.65 cm compared with males, after adjusting for other variables.) 

To determine whether stature can be better predicted using multiple variables together, 

I performed a multiple linear regression with stature (cm) as the dependent variable and 

maxillary inter-canine width (mm), mandibular inter-canine width (mm), age (years), 

and sex as predictors. The model showed a strong overall relationship (R = 0.779) and 

explained 60.6% of the variance in stature (R² = 0.606; adjusted R² = 0.591). The model 

was statistically significant (F(4,101) = 38.875, p < 0.001), indicating that these 

predictors collectively provide a robust explanation of stature variation. In the final 

model, sex (p < 0.001) and age (p = 0.001) were significant predictors of stature. In 

contrast, maxillary inter-canine width was not significant (p = 0.532) and mandibular 

inter-canine width showed borderline/non-significant contribution (p = 0.078). The 

collinearity statistics (Tolerance > 0.87 and VIF ≈ 1.0–1.15) suggested no meaningful 

multicollinearity, meaning the predictors were sufficiently independent for 

interpretation. 

 

 

 

 

 

 

 

 

 

 



81 
 

Table 17. Sex-wise regression equations: Prediction of stature using inter-canine 

widths (separate models in males and females) 

Table 17A. Regression models by sex: Stature predicted by maxillary inter-canine 

width 

Sex R R² Adjusted R² SEE F (df1, df2) p value 

Male 0.074 0.005 −0.014 6.420 0.278 (1, 

51) 

0.600 

Female 0.078 0.006 −0.013 5.153 0.316 (1, 

51) 

0.577 

 

Table 17B. Coefficients (sex-wise): Stature predicted by maxillary inter-canine 

width 

Sex Predictor B SE Beta t p 

value 

95% 

CI 

Lower 

95% 

CI 

Upper 

Male Constant 158.739 19.953   7.956 0.000 118.683 198.796 

Male Maxillary 

ICW 

(mm) 

0.307 0.582 0.074 0.527 0.600 −0.861 1.474 

Female Constant 148.038 15.464   9.573 0.000 116.993 179.083 

Female Maxillary 

ICW 

(mm) 

0.250 0.445 0.078 0.562 0.577 −0.644 1.144 

 

Sex-wise equations (Maxillary ICW): 

• Males: Stature (cm) = 158.74 + 0.31 × MaxICW (mm) 

• Females: Stature (cm) = 148.04 + 0.25 × MaxICW (mm) 
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Table 17C. Regression models by sex: Stature predicted by mandibular inter-

canine width 

Sex R R² Adjusted 

R² 

SEE F (df1, df2) p value 

Male 0.088 0.008 −0.012 6.413 0.399 (1, 51) 0.530 

Female 0.351 0.123 0.106 4.841 7.151 (1, 51) 0.010 

 

Table 17D. Coefficients (sex-wise): Stature predicted by mandibular inter-canine 

width 

Sex Predictor B SE Beta t p 

valu

e 

95% 

CI 

Lower 

95% 

CI 

Upper 

Male Constant 160.12

4 

14.46

4 

  11.07

0 

0.00

0 

131.08

6 

189.16

3 

Male Mandibula

r ICW 

(mm) 

0.337 0.533 0.08

8 

0.632 0.53

0 

−0.733 1.407 

Femal

e 

Constant 119.75

4 

13.83

9 

  8.654 0.00

0 

91.971 147.53

6 

Femal

e 

Mandibula

r ICW 

(mm) 

1.417 0.530 0.35

1 

2.674 0.01

0 

0.353 2.481 

 

Sex-wise equations (Mandibular ICW): 

• Males: Stature (cm) = 160.12 + 0.34 × ManICW (mm) 

• Females: Stature (cm) = 119.75 + 1.42 × ManICW (mm) 

To evaluate whether the relationship between inter-canine widths and stature differed 

by sex, I performed separate simple linear regression analyses for males and females. 

For maxillary inter-canine width, the regression models were not statistically 

significant in either males (p = 0.600) or females (p = 0.577), indicating that maxillary 

inter-canine width did not predict stature within either sex. For mandibular inter-canine 

width, the model was not significant in males (p = 0.530), suggesting no predictive 
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value in the male subgroup. However, in females, mandibular inter-canine width 

showed a statistically significant positive prediction of stature (R = 0.351, R² = 0.123, 

p = 0.010). This indicates that mandibular inter-canine width is a meaningful predictor 

of stature in females in my dataset, while maxillary width was not predictive in either 

sex. 
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DISCUSSION  

Distribution of participants by sex  

In the present study, a total of 106 participants were included with an equal 

distribution of males (n = 53; 50.0%) and females (n = 53; 50.0%). This equal sex 

representation is methodologically important in forensic odontometric research because 

it improves the validity of sex-wise comparisons and minimizes sampling bias while 

assessing stature prediction from dental parameters”. A balanced sample also 

strengthens statistical reliability when comparing inter-canine widths and stature 

between sexes and when constructing regression models. This finding is comparable 

with the study by Khangura et al. (2015), who evaluated odontometric parameters for 

stature estimation and included males and females in a nearly balanced proportion, 

supporting the importance of equal sex distribution for comparative analysis (12). 

Similarly, Rattan et al. (2019) conducted a study on inter-canine width as a tool for 

sexual dimorphism and stature estimation and included both sexes in comparable 

numbers to ensure meaningful gender-based comparisons, which aligns with the 

sampling strategy of the present study (55). Likewise, the approach of including both 

sexes in substantial proportions has been emphasized in anthropometric and forensic 

regression-based stature estimation studies such as Kamal and Yadav (2016), where 

sex-based comparisons were considered essential for accurate stature estimation (10). 

In addition, Yadav et al. (2019), while estimating stature using facial anthropometry, 

also highlighted the importance of analyzing male and female participants separately 

due to inherent biological differences in body proportions and stature (1). Furthermore, 

the inclusion of both sexes in equal representation is supported by broader forensic 

identification literature. Studies such as Krishan et al. (2015) and Budowle et al. (2005) 

have emphasized that demographic balance (including sex) strengthens identification 

models and improves applicability across populations (21,54). 

Age distribution by sex  

In the present study, participants belonged to a narrow young adult age range of 

22–27 years in both sexes. Males had a mean age of 24.62 ± 1.75 years with a median 

of 25 years (IQR = 3), while females had a mean age of 24.32 ± 1.50 years with a 

median of 24 years (IQR = 2). “The close similarity of age distribution between males 
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and females indicates that both groups were comparable and that the sample was 

appropriately controlled for age-related variation. This is important because stature 

estimation studies require participants to be in an age group where growth has 

stabilized, so that the relationship between odontometric measurements and stature 

reflects true anatomical correlation rather than developmental changes. This pattern is 

comparable to the study by Patil et al. (2023), who assessed intercanine arch width in 

an adult population (18–35 years) and highlighted the relevance of selecting a mature 

age group to maintain stability in dental arch dimensions (58). Similarly, Annegowda 

et al. (2023) investigated intercanine distances for human somatotype estimation in 

adults, supporting the rationale that odontometric parameters are more reliable once 

permanent dentition is fully established and growth-related changes are minimal (59). 

The present study’s age selection is also consistent with Jakhar et al. (2017), who 

studied morphometric significance of the maxillary arch for sexual dimorphism in 

adults, thereby ensuring that variations observed were more likely due to biological 

differences rather than age-related growth patterns (60). Likewise, Khangura et al. 

(2015) used odontometric parameters for stature estimation in adult individuals, 

reinforcing the importance of studying an age group where stature has already attained 

its maximum and remains stable (12). Furthermore, stature estimation research such as 

Kamal and Yadav (2016) also supports the use of adult participants for regression-based 

stature prediction, as adult anthropometric measurements provide more consistent and 

applicable predictive equations (10). In addition, Verma et al. (2020) emphasized that 

regression models for stature estimation should be derived from populations with stable 

anatomical measurements, which is strengthened in the present study by the limited age 

range and comparable distribution between sexes (2). 

Stature distribution by sex  

In the present study, a clear sex-wise difference in stature was observed. Male 

stature ranged from 153–184 cm with a mean of 169.25 ± 6.38 cm and a median of 170 

cm (IQR = 8). Female stature ranged from 144–172 cm with a mean of 156.72 ± 5.12 

cm and a median of 158 cm (IQR = 7). This demonstrates that males were taller than 

females in the study population, which is consistent with expected biological sexual 

dimorphism and is important for forensic stature estimation because sex significantly 

influences stature prediction accuracy. These findings are comparable to Kamal and 

Yadav (2016), who reported significantly higher mean stature in males compared to 
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females in a North Indian population while deriving regression equations for stature 

estimation, reinforcing that sex-based stature differences are consistent and must be 

accounted for in predictive models (10). Similarly, Verma et al. (2020) emphasized that 

stature estimation through regression analysis should incorporate sex stratification or 

sex as a covariate because males and females differ systematically in height distribution 

(2). Khangura et al. (2015) reported that males had higher stature values than females 

when correlating odontometric parameters with stature, supporting the present study’s 

findings (12). Likewise, Ganesh and Babu (2021) reported sex-related differences in 

stature while exploring odontometric measurements for stature estimation, suggesting 

that odontometric predictors should be interpreted in the context of sexual dimorphism 

(41). In addition, Ramya et al. (2021) evaluated odontometric parameters for stature 

analysis and reported that male participants generally exhibited higher stature compared 

with females, consistent with the present study (42). Similarly, Jani et al. (2018) 

demonstrated that height prediction from tooth size showed variation between sexes, 

and that sex differences in stature must be considered while interpreting odontometric 

predictors (43). 

Maxillary inter-canine width distribution by sex  

In the present study, the mean maxillary inter-canine width (ICW) was 34.27 ± 

1.53 mm in males and 34.70 ± 1.61 mm in females, with closely similar median and 

range values. This indicates that maxillary inter-canine width showed minimal sexual 

dimorphism in this population. The near overlap of mean, median, and dispersion 

values suggests that maxillary ICW may be a relatively stable dental arch parameter 

with limited sex-based variability, particularly in young adults. These findings are 

comparable with Shivhare et al. (2015), who evaluated inter-canine width for facial 

reconstruction and reported no statistically meaningful difference in maxillary inter-

canine width between males and females, supporting the present observation of 

minimal sex variation (18). Similarly, Singh et al. (2021), while studying arch 

dimensions in adolescents and young adults, noted that maxillary inter-canine width 

showed less pronounced sex differences compared to mandibular arch parameters, 

which aligns with the present results (5). Comparable outcomes were also reported by 

Patil et al. (2023), who assessed inter-canine and intermolar widths for gender 

determination and found that maxillary inter-canine width alone had limited 

discriminatory value between sexes, reinforcing its relative stability across genders 
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(58). Likewise, Annegowda et al. (2023) observed that maxillary inter-canine distance 

demonstrated weaker sexual dimorphism compared with mandibular measurements 

when estimating somatotype, which supports the present findings (59). In addition, Rai 

(2010), while correlating nasal width with inter-canine distance across different arch 

forms, reported considerable overlap of maxillary inter-canine width values between 

males and females, indicating that this parameter may be influenced more by arch form 

than by sex (56). Furthermore, Deogade et al. (2015) found that maxillary inter-canine 

width showed limited sex variation when compared with other craniofacial parameters 

(62). 

Mandibular inter-canine width distribution by sex  

In the present study, mandibular inter-canine width (ICW) showed a clear sex-

wise difference. Males demonstrated a higher mean mandibular ICW (27.09 ± 1.67 

mm) compared to females (26.09 ± 1.27 mm), with males also showing a slightly wider 

range (23.76–30.00 mm) than females (23.16–28.78 mm). This finding indicates that 

mandibular ICW exhibits sexual dimorphism, with males generally having broader 

mandibular anterior arch dimensions, which may be explained by larger craniofacial 

growth patterns and overall skeletal robustness in males. These results are strongly 

comparable with Rattan et al. (2019), who reported that inter-canine width 

demonstrated sex-related variation and could contribute to sex estimation and stature 

prediction, with males generally exhibiting higher values than females (55). Similarly, 

Jakhar et al. (2017) evaluated maxillary arch morphometrics for sexual dimorphism and 

supported the concept that males tend to have broader dental arch measurements, 

reinforcing the present observation of larger mandibular ICW in males (60).  

Comparable findings were also reported by Patil et al. (2023), who assessed intercanine 

arch width for gender determination and found mandibular inter-canine and arch width 

parameters to be more useful in distinguishing sexes compared with some maxillary 

measurements (58). Likewise, Hosmani et al. (2013) highlighted that mandibular 

canines are reliable indicators for sexual dichotomy, supporting the present study’s 

finding that mandibular canine region dimensions differ between sexes (51). 

Additionally, Kaushal et al. (2004) and Singh et al. (2015), while evaluating mandibular 

canine index for sex determination in Indian populations, emphasized that mandibular 

canine-related parameters show significant sexual dimorphism and are valuable in 

forensic identification, which aligns with the higher mandibular ICW observed in males 
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in the present study (61,68). Furthermore, Soundarya et al. (2021) also reported sex 

differences in odontometric measurements, reinforcing the broader pattern of male 

predominance in mandibular dental dimensions (52). 

Normality assessment by sex (Shapiro–Wilk test)  

In the present study, the Shapiro–Wilk test was used to evaluate whether the 

distribution of stature and inter-canine width variables followed a normal distribution 

separately in males and females. Male stature (p = 0.633), maxillary inter-canine width 

(p = 0.920), and mandibular inter-canine width (p = 0.390) were normally distributed. 

In females, maxillary inter-canine width (p = 0.652) and mandibular inter-canine width 

(p = 0.539) were normally distributed, while female stature showed a statistically 

significant deviation from normality (p = 0.018). Despite this, given the equal sample 

size in both groups (n = 53 each), parametric testing remains acceptable because t-tests 

are generally robust to minor deviations from normality when group sizes are balanced. 

This approach is comparable to Verma et al. (2020), who discussed the importance of 

validating assumptions when applying regression models for stature estimation and 

highlighted that proper statistical interpretation requires checking distributional 

behavior of variables (2). Similarly, Yadav et al. (2019), while developing regression 

equations for stature estimation from facial anthropometry, applied parametric analysis 

in adult samples after ensuring data suitability for regression modeling, supporting the 

present study’s use of normality testing before inferential statistics (1). Ramya et al. 

(2021) evaluated odontometric parameters for stature analysis and emphasized the need 

for appropriate statistical testing based on data distribution before applying correlation 

and regression (42). Likewise, Ganesh and Babu (2021) performed stature estimation 

from odontometric measurements using parametric tests, reflecting a similar analytic 

pathway where distributional assumptions guide choice of inferential methods (41). 

Furthermore, studies assessing odontometric predictors such as Khangura et al. (2015) 

and Khatri et al. (2024) relied on correlation and regression frameworks for stature 

prediction, which implicitly require reasonable normality of measurements for optimal 

model performance and interpretation (12,46). The present findings, showing normality 

in most odontometric variables, therefore support the appropriateness of applying 

Pearson correlation and linear regression models in subsequent analyses. 
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Comparison of males and females: stature and inter-canine widths (Independent 

samples t-test)  

In the present study, independent samples t-test demonstrated a highly 

significant sex difference in stature, with males being taller than females (mean 

difference = 12.53 cm; p < 0.001). In contrast, maxillary inter-canine width (ICW) did 

not show a statistically significant sex difference (p = 0.158), whereas mandibular inter-

canine width was significantly higher in males (mean difference = 0.999 mm; p = 

0.001). Levene’s test values (p > 0.05 for all variables) indicated that the assumption of 

equal variances was acceptable, supporting the reliability of the t-test findings. The 

significant sex difference in stature observed in the present study is comparable with 

Kamal and Yadav (2016), who reported that males had significantly higher stature than 

females while deriving regression equations for stature estimation, emphasizing that 

sex-based height differences are consistent and must be considered in forensic 

applications (10). Similarly, Verma et al. (2020) highlighted that regression-based 

stature estimation models are strengthened when sex differences are appropriately 

accounted for, which supports the inclusion of sex-wise comparison in the present study 

(2). The finding of non-significant maxillary ICW difference but significant mandibular 

ICW difference is comparable with Patil et al. (2023), who evaluated intercanine arch 

width for gender determination and reported that mandibular arch parameters tend to 

show clearer sexual dimorphism compared with some maxillary measurements (58). 

Likewise, Rattan et al. (2019) reported that inter-canine width can demonstrate sex-

related variation, supporting the present finding of mandibular ICW being higher in 

males (55). Further support is provided by mandibular canine-based sex dimorphism 

research such as Kaushal et al. (2004) and Singh et al. (2015), which demonstrated that 

mandibular canine region parameters are significantly different between males and 

females and can be useful in forensic identification (61,68). Additionally, Hosmani et 

al. (2013) reinforced that mandibular canine measurements are reliable indicators of 

sexual dichotomy, aligning with the significant mandibular ICW difference observed 

in the present study (51). 

Sex difference in stature (Independent samples t-test)  

In the present study, stature showed a marked and statistically significant sex 

difference. Males had a mean stature of 169.25 ± 6.38 cm, while females had a mean 
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stature of 156.72 ± 5.12 cm, demonstrating that males were taller by approximately 

12.53 cm on average (p < 0.001). The 95% confidence interval (10.30 to 14.76 cm) 

indicates that this difference is not only statistically significant but also clinically and 

biologically meaningful, reflecting expected sexual dimorphism in adult human stature. 

Such sex-based stature variation is crucial in forensic applications because stature 

estimation models become more accurate when sex differences are either stratified or 

included as predictors. This finding is comparable to Kamal and Yadav (2016), who 

reported significantly higher stature in males compared to females while developing 

regression equations from anthropometric parameters in a North Indian population (10). 

Their results support the present study’s observation that male stature consistently 

exceeds female stature in Indian populations and reinforces the need for sex-aware 

stature estimation models. Similarly, Verma et al. (2020) emphasized that stature 

estimation using regression analysis should incorporate sex differences because pooled 

models without sex adjustment may reduce prediction accuracy due to inherent 

biological variation between males and females (2). Khangura et al. (2015) reported 

that male participants were significantly taller than female participants when evaluating 

odontometric parameters for stature prediction, supporting the pattern identified in the 

present study (12). Likewise, Ganesh and Babu (2021) documented higher stature in 

males than females while analyzing odontometric measurements for stature estimation, 

reinforcing the relevance of sex stratification (41). In addition, Ramya et al. (2021) 

found that stature varied significantly by sex in their analysis of odontometric reliability 

for stature estimation, suggesting that sex differences remain a consistent factor 

regardless of the odontometric parameter used (42). Furthermore, Bidmos and Brits 

(2025) highlighted that population-specific regression equations often perform better 

when demographic variables such as sex are considered, supporting the importance of 

sex-wise stature reporting as done in the present study (30). 

Sex difference in maxillary inter-canine width (Independent samples t-test)  

In the present study, maxillary inter-canine width (ICW) did not differ 

significantly between sexes (p = 0.158). Males had a mean maxillary ICW of 34.27 ± 

1.53 mm, while females showed a slightly higher mean of 34.70 ± 1.61 mm, but the 

mean difference was small (−0.434 mm) and the 95% CI crossed zero (−1.038 to 0.171), 

confirming no meaningful sexual dimorphism for this parameter in this sample. 

Clinically and forensically, this suggests that maxillary ICW alone may have limited 
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value for sex differentiation in your study population, and its role may be more 

appropriate as an adjunct variable in multivariable models rather than a standalone 

discriminator. Rattan et al. (2019) reported that maxillary inter-canine width in males 

was higher than females and statistically significant, supporting sexual dimorphism of 

maxillary ICW in their population (55). In a similar direction, Patil et al. (2023) found 

a highly significant sex difference in maxillary intercanine arch width (males > 

females), indicating better gender-discriminatory performance of maxillary arch widths 

in their dataset (58). Shivhare et al. (2015) also noted that inter-canine width varied 

with gender in the context of facial reconstruction correlations, suggesting measurable 

sex influence in their sample (18). However, odontometric dimorphism is known to be 

population- and method-dependent, which may explain why your study did not show 

significant sex differences. Systematic and review-level evidence such as Ajmal et al. 

(2023) highlights that odontometric sexual dimorphism varies by population and 

measurement approach (including CBCT vs clinical cast/caliper methods) (49). 

Likewise, broader odontometric dimorphism work (e.g., Soundarya et al., 2021) 

supports that sex differences may exist in dental dimensions, but not necessarily 

uniformly across every parameter or population (52). 

Sex difference in mandibular inter-canine width (Independent samples t-test)  

In the present study, mandibular inter-canine width (ICW) demonstrated a 

statistically significant sex difference. Males had a higher mean mandibular ICW (27.09 

± 1.67 mm) compared to females (26.09 ± 1.27 mm), with a mean difference of 0.999 

mm. This difference was statistically significant (t = 3.472, p = 0.001) and the 95% 

confidence interval (0.428 to 1.570 mm) did not cross zero, confirming a true sex-based 

variation. Levene’s test result (p = 0.056) suggested that variance equality was 

acceptable, supporting the validity of the comparison. These findings indicate that 

mandibular ICW is a sexually dimorphic odontometric parameter in this population, 

and may have greater forensic value for sex differentiation compared to maxillary ICW. 

This result is comparable with Rattan et al. (2019), who reported that inter-canine width 

can show significant sexual dimorphism and may contribute to forensic identification 

and stature estimation, with males generally demonstrating higher values (55). 

Similarly, Patil et al. (2023) evaluated intercanine and arch width parameters for gender 

determination and found mandibular arch measurements to be useful indicators for sex 

differentiation, supporting the present study’s observation of higher mandibular ICW 



93 
 

in males (58). Hosmani et al. (2013) emphasized that mandibular canines are reliable 

indicators for sexual dichotomy, supporting the present finding that mandibular canine 

region dimensions differ significantly between sexes (51). Likewise, Kaushal et al. 

(2004) demonstrated significant sex differences using mandibular canine index in North 

Indians, reinforcing the presence of sexual dimorphism in mandibular canine 

measurements. Singh et al. (2015) similarly reported mandibular canine index as a 

reliable predictor of gender in an Indian population, which aligns with the significant 

mandibular ICW difference observed in the present study (61,68). In addition, broader 

odontometric dimorphism findings reported by Soundarya et al. (2021) support that 

males typically exhibit larger odontometric values than females, particularly in 

mandibular measurements (52).  

Pearson correlation matrix   

In the present study, Pearson correlation analysis demonstrated that stature 

showed a significant positive correlation with mandibular inter-canine width (r = 0.358, 

p < 0.001), indicating that individuals with greater mandibular inter-canine width 

tended to have greater stature. In contrast, stature had a weak and non-significant 

negative correlation with maxillary inter-canine width (r = −0.052, p = 0.598), 

suggesting that maxillary inter-canine width did not contribute meaningfully to stature 

estimation in this population. Stature also showed a significant positive correlation with 

age (r = 0.285, p = 0.003), which may reflect slight age-related variation within the 

restricted adult age range. Notably, maxillary and mandibular inter-canine widths were 

not correlated with each other (r = −0.007, p = 0.942), implying that these odontometric 

variables behave independently in the present sample. The significant association 

between mandibular inter-canine width and stature is comparable to Khangura et al. 

(2015), who reported that odontometric parameters can show measurable correlation 

with stature and may be used for forensic stature estimation (12). Similarly, Ganesh and 

Babu (2021) found that odontometric measurements can be correlated with stature and 

may contribute to predictive models, supporting the present study’s finding that 

mandibular ICW has a meaningful relationship with height (41). Comparable findings 

were also reported by Ramya et al. (2021), who evaluated the reliability of odontometric 

parameters in stature analysis and emphasized that some odontometric measures 

demonstrate stronger correlations with stature than others, which aligns with the present 

observation of mandibular ICW being more informative than maxillary ICW (42). 
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Likewise, Jani et al. (2018) reported that height prediction from tooth-related 

measurements is possible, but the strength of association varies across parameters and 

populations, supporting the present study’s differential correlation pattern (43). The 

lack of significant correlation between stature and maxillary inter-canine width in the 

present study is also comparable to studies indicating that not all dental arch parameters 

serve as reliable predictors of stature. Khatri et al. (2024) highlighted that odontometric 

correlations with stature can differ depending on the parameter measured and 

population characteristics, which supports the present finding of non-significance for 

maxillary ICW (46). 

Pearson correlations among variables in males  

In the present study, Pearson correlation analysis in males (n = 53) showed that 

stature had no significant correlation with maxillary inter-canine width (r = 0.074, p = 

0.600) or mandibular inter-canine width (r = 0.088, p = 0.530). However, stature 

demonstrated a statistically significant positive correlation with age (r = 0.368, p = 

0.007). These findings indicate that within the male subgroup, inter-canine widths did 

not serve as reliable predictors of stature, and the odontometric variables showed weak 

associations with stature. The significant correlation between stature and age in males 

may reflect minor variations in growth completion, generational differences, or 

sampling variability within the narrow adult age range. These results are comparable 

with the principles highlighted by Verma et al. (2020), who emphasized that stature 

estimation through regression and correlation analysis can vary depending on subgroup 

characteristics and that predictor strength may differ between pooled and sex-stratified 

models (2). Similarly, Bidmos and Brits (2025) reported that regression equations may 

show variable accuracy when applied to specific subgroups, supporting the present 

observation that male-only correlations may be weaker even when overall correlations 

appear significant (30). In odontometric stature research, variability in sex-wise 

associations has also been documented. Ramya et al. (2021) noted that the reliability 

and predictive strength of odontometric parameters can differ across groups, and not all 

dental measurements consistently correlate with stature in every subset (42). Likewise, 

Jani et al. (2018) reported that tooth size-based stature prediction may show inconsistent 

correlations depending on sex and population, aligning with the present study’s finding 

of non-significant odontometric correlations in males (43). 
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Furthermore, Khatri et al. (2024) emphasized that odontometric correlations with 

stature are population-specific and may not always be strong in all subgroups, 

supporting the present finding that mandibular and maxillary inter-canine widths were 

not significant stature correlates in males (46). In addition, Khangura et al. (2015) 

demonstrated that odontometric predictors may show differing levels of association 

with stature, reinforcing the importance of evaluating parameters separately by sex (12). 

Pearson correlations among variables in females  

In the present study, Pearson correlation analysis in females (n = 53) showed 

that stature had a statistically significant positive correlation with mandibular inter-

canine width (r = 0.351, p = 0.010). In contrast, stature did not correlate significantly 

with maxillary inter-canine width (r = 0.078, p = 0.577). Stature also showed a positive 

but non-significant correlation with age (r = 0.257, p = 0.063). These findings indicate 

that in the female subgroup, mandibular inter-canine width is the most meaningful 

odontometric variable associated with stature, suggesting its potential usefulness in 

female-specific stature estimation models. This observation is comparable to Khangura 

et al. (2015), who reported that certain odontometric parameters show better association 

with stature and can be used as predictors, with variation across parameters and sexes 

(12). Similarly, Ramya et al. (2021) highlighted that odontometric parameters differ in 

reliability and correlation strength, and that some measurements demonstrate stronger 

predictive potential in certain subgroups, supporting the present finding that mandibular 

ICW is more informative in females than maxillary ICW (42). Comparable evidence is 

also supported by Ganesh and Babu (2021), who demonstrated that odontometric 

measurements may be useful in stature estimation and that the strength of association 

varies with the specific dental parameter measured (41). Likewise, Jani et al. (2018) 

found that tooth size-based stature prediction is feasible but may show differential 

correlation patterns, emphasizing that not all odontometric variables provide equal 

predictive value, consistent with the present findings (43). The significant mandibular 

ICW–stature correlation in females is also in agreement with Khatri et al. (2024), who 

observed that odontometric parameters can correlate with stature and that correlations 

may differ depending on population and subgroup characteristics (46). In addition, 

Verma et al. (2020) emphasized that regression-based stature estimation models may 

require subgroup-specific interpretation, and predictors that are weak in one sex may 

be stronger in another, supporting the present female-specific correlation outcome (2). 
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Maxillary inter-canine width predicting stature (Simple linear regression)  

In the present study, the simple linear regression model using maxillary inter-

canine width (ICW) as the sole predictor of stature showed an extremely weak 

relationship (R = 0.052) and explained only 0.3% of the variance in stature (R² = 0.003; 

adjusted R² = −0.007), with a relatively large standard error of estimate (SEE) = 8.557 

cm. Practically, this means that maxillary ICW alone contributes negligibly to stature 

prediction in this cohort, and the negative adjusted R² indicates the model performs no 

better than using the mean stature as a predictor. Khangura et al. (2015) evaluated 

multiple odontometric parameters and reported that intercanine width could be used for 

stature estimation using regression equations, suggesting a stronger predictive utility 

than observed in the present model (12). Jani et al. (2018) also reported that maxillary 

inter-canine width could be used for stature estimation, implying that the predictive 

strength of maxillary ICW may be population-specific and not uniform across cohorts 

(43). Similarly, Rattan et al. (2019) reported that inter-canine width could be applied 

for stature estimation and sexual dimorphism, supporting the concept of a positive 

dental–stature relationship; however, the present study demonstrates that such a 

relationship may not be strong when maxillary ICW is used alone (55). From a 

methodological perspective, Verma et al. (2020) emphasized that regression-based 

stature estimation can vary in performance depending on predictor selection and 

population characteristics; the present weak R² supports the need for better or combined 

predictors (2). In line with this, Lomi et al. (2023) showed improved stature estimation 

when odontometric parameters were combined with additional anthropometric/skull 

variables, supporting the inference that maxillary ICW may be more useful as part of a 

multivariable model rather than as a standalone predictor (66). 

Maxillary inter-canine width predicting stature: ANOVA for regression model 

(overall) 

In the present study, the ANOVA table for the simple linear regression model 

evaluating maxillary inter-canine width (ICW) as a predictor of stature demonstrated 

that the overall model was not statistically significant (F = 0.280, p = 0.598). The 

regression sum of squares was extremely small (20.469) compared to the residual sum 

of squares (7615.493), indicating that almost all the variability in stature remained 

unexplained by maxillary ICW. This confirms that maxillary inter-canine width does 
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not contribute meaningfully to stature estimation in the present sample when used as a 

single predictor. This finding is comparable to the observation by Ramya et al. (2021), 

who reported that not all odontometric variables show strong predictive value for 

stature, and that certain dental parameters may demonstrate weak or non-significant 

associations depending on population characteristics (42). Similarly, Khatri et al. 

(2024) emphasized that odontometric correlations and predictive performance for 

stature estimation can vary considerably across parameters and populations, supporting 

the present non-significant regression outcome for maxillary ICW (46). Khangura et al. 

(2015) demonstrated that odontometric parameters could be applied in regression-based 

stature estimation, implying that some dental measures may provide better predictive 

performance than maxillary ICW alone in the present cohort (12). Likewise, Jani et al. 

(2018) reported that tooth size and odontometric parameters could be used for stature 

prediction, suggesting that predictive strength may depend on the specific odontometric 

variable selected and the study population (43). From a methodological standpoint, 

Verma et al. (2020) discussed that regression-based stature estimation requires careful 

evaluation of model significance and predictive reliability, and that non-significant 

models should not be applied for forensic prediction (2). The present ANOVA result 

supports this principle, indicating that maxillary ICW alone is not a valid predictor in 

this sample. Furthermore, Lomi et al. (2023) reported improved predictive accuracy 

when odontometric measures were combined with other anthropometric variables, 

reinforcing that a single weak predictor may fail to generate a significant model (66). 

Maxillary inter-canine width predicting stature: Regression coefficients (overall)  

In the present study, the regression coefficient table confirms that maxillary 

inter-canine width (ICW) is not a significant predictor of stature. The unstandardized 

regression coefficient for maxillary ICW was B = −0.280, indicating that for every 1 

mm increase in maxillary inter-canine width, stature would decrease by only 0.28 cm, 

but this association was not statistically significant (p = 0.598). The standardized beta 

value was also extremely small (β = −0.052), showing negligible effect size. 

Importantly, the 95% confidence interval (−1.331 to 0.771) crossed zero, confirming 

that the direction and magnitude of association are unreliable and likely due to chance. 

Therefore, maxillary ICW alone cannot be considered a dependable odontometric 

variable for stature estimation in the present sample. Khangura et al. (2015) reported 

that odontometric parameters, including arch-related measurements, could be used for 
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stature estimation through regression equations, suggesting stronger predictive 

relationships than observed in the present study (12). Similarly, Jani et al. (2018) 

demonstrated that tooth size and odontometric variables could be used for stature 

prediction, indicating that odontometric–stature associations may be present but are 

dependent on the population and parameter measured (43). 

However, the present non-significant coefficient is supported by the concept that 

odontometric predictors are not universally reliable. Ramya et al. (2021) emphasized 

that the reliability and predictive value of odontometric parameters vary, and some 

dental measurements may show weak or inconsistent associations with stature (42). 

Likewise, Khatri et al. (2024) highlighted that correlations between odontometric 

parameters and stature are population-specific, reinforcing that maxillary ICW may not 

always show predictive utility in every cohort (46). From a regression methodology 

perspective, Verma et al. (2020) discussed that regression coefficients must be 

interpreted with confidence intervals and statistical significance to ensure forensic 

applicability, and predictors with non-significant coefficients should not be used for 

stature estimation (2). In line with this, Lomi et al. (2023) showed improved predictive 

performance when odontometric variables were combined with other craniofacial or 

anthropometric measurements, supporting the inference that maxillary ICW may only 

contribute in multivariable contexts rather than as a single predictor (66). 

Mandibular inter-canine width predicting stature (Simple linear regression): 

Model summary (overall)  

In the present study, the simple linear regression model using mandibular inter-

canine width (ICW) as the predictor showed a moderate positive relationship with 

stature (R = 0.358) and explained 12.8% of the variance in stature (R² = 0.128; adjusted 

R² = 0.119). The standard error of estimate (SEE) was 8.002 cm, indicating that 

although mandibular ICW has predictive value, the prediction error remains clinically 

relevant and suggests that additional variables are required for more accurate stature 

estimation. Khangura et al. (2015) demonstrated that odontometric parameters could be 

used in regression-based stature estimation, supporting the present finding that 

mandibular odontometry can contribute to height prediction (12). Similarly, Ganesh 

and Babu (2021) and Ramya et al. (2021) reported that odontometric variables may 

show measurable association with stature, but the strength of prediction varies by 
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parameter consistent with the present study where mandibular ICW performs better 

than maxillary ICW (Table 15A vs Table 16A) (41,42). Comparable parameter-

dependent prediction has also been reported by Jani et al. (2018), who showed that 

tooth-related measurements can be applied for stature prediction, but with variable 

predictive strength across odontometric variables (43). Rattan et al. (2019) also 

supported the forensic utility of inter-canine width for stature estimation, aligning with 

the present model’s ability to explain a portion of stature variation (55). From a 

regression interpretation standpoint, Verma et al. (2020) emphasized that regression 

performance (R and R²) must be evaluated to judge forensic usefulness; the present R² 

(~0.13) indicates limited standalone prediction, but a real association (2). In line with 

this, Lomi et al. (2023) supported improved stature estimation when odontometric 

predictors are combined with other measurements, which is consistent with the 

moderate explanatory power seen in this single-predictor model (66). 

Mandibular inter-canine width predicting stature: ANOVA for regression model 

(overall) 

In the present study, the ANOVA for the simple linear regression model using 

mandibular inter-canine width (ICW) as a predictor of stature showed that the model 

was highly statistically significant (F = 15.250, p < 0.001). The regression sum of 

squares (976.513) was substantially larger than that observed in the maxillary ICW 

model, and the residual sum of squares (6659.449) was comparatively reduced, 

indicating that mandibular ICW explains a meaningful portion of stature variability. 

This confirms that mandibular inter-canine width has true predictive relevance for 

stature estimation in the present study population and supports its forensic applicability 

as an odontometric parameter. This statistically significant regression outcome is 

comparable with Khangura et al. (2015), who reported that odontometric parameters 

can be used successfully for stature estimation through regression equations, indicating 

that dental measurements can provide significant predictive models (12). Similarly, 

Ganesh and Babu (2021) demonstrated that odontometric measurements may show 

significant relationships with stature, supporting the present finding that mandibular 

ICW produces a statistically meaningful regression model (41). Comparable evidence 

is also reported by Ramya et al. (2021), who emphasized that some odontometric 

parameters provide stronger and statistically significant associations with stature, 

whereas others may not, aligning with the present study where mandibular ICW yields 
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a significant model while maxillary ICW does not (42). Likewise, Jani et al. (2018) 

reported that regression-based stature prediction from odontometric variables can be 

statistically significant depending on the parameter selected, supporting the present 

ANOVA finding (43). The forensic relevance of significant odontometric predictors is 

also supported by Rattan et al. (2019), who reported that inter-canine width can be used 

as a tool for stature estimation and sexual dimorphism (55). In addition, Khatri et al. 

(2024) highlighted that odontometric parameters may demonstrate significant 

predictive relationships with stature, but results vary by population, which reinforces 

the importance of validating such regression models in specific cohorts as done in the 

present study (46). 

Mandibular inter-canine width predicting stature: Regression coefficients 

(overall)  

In the present study, the regression coefficient analysis demonstrated that 

mandibular inter-canine width (ICW) is a statistically significant predictor of stature. 

The unstandardized coefficient was B = 1.958, indicating that for every 1 mm increase 

in mandibular inter-canine width, stature increased by approximately 1.96 cm. This 

association was statistically significant (t = 3.905, p < 0.001) and the 95% confidence 

interval (0.964 to 2.952) did not cross zero, confirming the reliability of the positive 

relationship. The standardized beta (β = 0.358) reflects a moderate effect size, 

suggesting that mandibular ICW has meaningful influence on stature variation in the 

overall sample. These findings support the forensic applicability of mandibular ICW as 

an odontometric predictor of stature, particularly when skeletal measurements are 

unavailable. This result is comparable to Khangura et al. (2015), who reported that 

odontometric parameters can yield regression equations useful for stature estimation, 

supporting the present study’s evidence that dental measurements may significantly 

predict height (12). Similarly, Ganesh and Babu (2021) found that odontometric 

measurements demonstrate measurable relationships with stature, reinforcing the 

present observation of a positive and significant regression coefficient for mandibular 

ICW (41). Comparable parameter-dependent predictive strength has also been 

highlighted by Ramya et al. (2021), who reported that some odontometric parameters 

show stronger predictive value than others, which aligns with the present study where 

mandibular ICW is significant while maxillary ICW is not (42). Likewise, Jani et al. 

(2018) demonstrated that stature can be estimated from odontometric variables through 
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regression equations, but predictive strength depends on the measurement chosen and 

population characteristics (43). The present finding also aligns with the forensic 

relevance described by Rattan et al. (2019), who reported that inter-canine width can 

contribute to stature estimation and demonstrates measurable association with 

biological variables (55). Additionally, Khatri et al. (2024) reported odontometric 

correlation with stature and emphasized population-specific applicability, supporting 

the need for local regression equations such as the one derived in the present study (46). 

Multiple linear regression predicting stature: Model summary (overall) 

In the present study, the multiple linear regression model predicting stature 

using maxillary inter-canine width, mandibular inter-canine width, age, and sex 

demonstrated a strong overall relationship with stature (R = 0.779) and explained a 

substantial proportion of variance (R² = 0.606; adjusted R² = 0.591). The standard error 

of estimate (SEE) was 5.456 cm, which is notably lower than the SEE observed in the 

simple regression models using maxillary ICW (SEE = 8.557 cm) and mandibular ICW 

alone (SEE = 8.002 cm). This indicates that combining odontometric variables with 

demographic predictors significantly improves predictive accuracy and reduces error in 

stature estimation. This finding is comparable to the principles highlighted by Verma 

et al. (2020), who emphasized that stature estimation using regression is strengthened 

when multiple predictors are incorporated, and that multivariable models generally 

improve accuracy over single-variable equations (2). Similarly, Yadav et al. (2019) 

reported that regression-based stature estimation using multiple anthropometric 

variables provides improved predictive performance compared with relying on a single 

measurement, supporting the present study’s improved R² and reduced SEE (1). Lomi 

et al. (2023) reported that stature estimation improved when odontometric parameters 

were combined with craniofacial or skull anthropometric measures, reinforcing the 

present observation that multivariable models yield stronger prediction (66). Likewise, 

Khatri et al. (2024) highlighted that odontometric predictors may show moderate 

associations individually, but combining parameters can improve stature estimation 

accuracy, which aligns with the present model’s strong R value (46). In addition, 

Khangura et al. (2015) demonstrated that regression equations derived from multiple 

odontometric variables can be applied for stature estimation, supporting the present 

approach of incorporating more than one dental predictor (12). Broader forensic stature 

estimation studies such as Kamal and Yadav (2016) also support multivariable 
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prediction models for improved explanatory power, particularly when demographic 

factors like sex are included (10). 

Multiple linear regression predicting stature: ANOVA for regression model 

(overall)  

In the present study, the ANOVA for the multiple linear regression model 

predicting stature using maxillary inter-canine width, mandibular inter-canine width, 

age, and sex showed that the overall regression model was highly statistically 

significant (F = 38.875, p < 0.001). The regression sum of squares (4629.192) was 

substantially larger than the residual sum of squares (3006.771), indicating that the 

combined predictors explained a major portion of stature variation. This confirms that 

incorporating both odontometric and demographic variables produces a statistically 

robust stature estimation model, and the low residual mean square (29.770) reflects 

reduced unexplained variance compared with single-predictor models. This finding is 

comparable to Verma et al. (2020), who emphasized that multivariable regression 

models often provide statistically significant and more reliable stature estimation 

compared with single-variable equations, particularly when predictors are carefully 

selected (2). Similarly, Yadav et al. (2019) reported statistically significant regression 

models for stature estimation using anthropometric variables, supporting the present 

observation that combined predictors generate a strong and significant model (1). Lomi 

et al. (2023) demonstrated that stature estimation models become stronger when 

odontometric variables are combined with craniofacial or skull anthropometric 

measurements, supporting the present study’s highly significant multivariable model 

(66). Likewise, Khangura et al. (2015) reported that multiple odontometric parameters 

can be applied successfully for stature estimation through regression, aligning with the 

present ANOVA finding of strong model significance (12). In addition, Kamal and 

Yadav (2016) reported statistically significant regression equations derived from 

multiple anthropometric variables, reinforcing that combined measurements improve 

stature estimation reliability (10). Khatri et al. (2024) also supported that odontometric 

parameters can contribute to stature estimation and that predictive performance 

improves when relevant variables are integrated into the model, which is consistent 

with the present highly significant ANOVA result (46). 
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Regression coefficients with collinearity statistics (overall)  

In the present study, the multiple linear regression model showed that sex and 

age were significant predictors of stature, while odontometric predictors contributed 

less strongly after adjustment. Sex (coded 1 = male, 2 = female) had a highly significant 

negative coefficient (B = −11.645, p < 0.001), indicating that females had an 

approximately 11.65 cm lower predicted stature than males after controlling for other 

variables. Age was also a significant predictor (B = 1.099, p = 0.001), suggesting that 

within the studied age range, each additional year was associated with an increase of 

about 1.10 cm in predicted stature. In contrast, maxillary inter-canine width (B = 0.214, 

p = 0.532) was not significant, and mandibular inter-canine width (B = 0.645, p = 0.078) 

showed a borderline/non-significant contribution when included with age and sex. This 

indicates that although mandibular ICW showed significance in simple regression, its 

independent predictive effect reduces when stronger demographic predictors are 

included. Importantly, collinearity diagnostics were acceptable (Tolerance > 0.87 and 

VIF ≈ 1.0–1.15), confirming that multicollinearity was not a concern and the predictors 

were sufficiently independent for interpretation. These findings are comparable with 

Verma et al. (2020), who emphasized that in regression-based stature estimation, 

demographic variables (especially sex) often contribute substantially to prediction 

accuracy and can reduce the independent contribution of weaker predictors when 

included in the same model (2). Similarly, Kamal and Yadav (2016) reported that sex-

related differences strongly influence stature estimation, supporting the present model 

where sex was the dominant predictor (10). Comparable multivariable interpretation is 

also supported by Yadav et al. (2019), who demonstrated that regression coefficients 

vary depending on which predictors are included and that some measurements lose 

significance in adjusted models (1). In forensic odontometry, Lomi et al. (2023) 

reported that combining multiple predictors improves stature estimation, but the 

relative contribution of odontometric variables may be smaller when stronger 

anthropometric factors are included (66). The reduced significance of inter-canine 

widths in the adjusted model aligns with Ramya et al. (2021) and Khatri et al. (2024), 

who noted that odontometric predictors may show moderate associations in isolation 

but can become weaker after adjustment for other variables, reinforcing the need for 

population-specific multivariable validation (42,46). 
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Sex-wise regression models: Stature predicted by maxillary inter-canine width  

In the present study, sex-stratified simple linear regression showed that 

maxillary inter-canine width (MaxICW) had negligible predictive value for stature in 

both males and females. In males, the association was extremely weak (R = 0.074; R² 

= 0.005; adjusted R² = −0.014) with a non-significant model (F = 0.278; p = 0.600). In 

females, the relationship was similarly weak (R = 0.078; R² = 0.006; adjusted R² = 

−0.013) and non-significant (F = 0.316; p = 0.577). The negative adjusted R² values 

indicate that MaxICW performs no better than using the mean stature for prediction 

within each sex. Clinically/forensically, this implies that MaxICW alone should not be 

used as a sex-specific stature predictor in this population. Khangura et al. (2015) 

investigated odontometric parameters (including inter-canine width) for stature 

estimation and reported that some width measures showed a meaningful relationship 

with height, indicating potential utility depending on population and parameter choice 

(12). Rattan et al. (2019) derived regression equations for predicting height from inter-

canine width and reported that inter-canine width–height relationships could reach 

statistical significance, highlighting that inter-canine width may behave differently 

across samples and study settings (55). The present sex-wise non-significant models 

also reinforce the methodological point emphasized by Verma et al. (2020) that 

regression-based stature estimation requires evaluation of model fit (R, R²) and 

significance before forensic application, and that predictors may fail in certain 

subgroups even if they appear promising elsewhere (2). Similarly, studies that explore 

odontometric stature prediction such as Jani et al. (2018) and Khatri et al. (2024) 

illustrate that odontometric predictors can be explored for stature estimation, but the 

strength and significance can vary by population, sex, and measurement protocol 

(43,46). 

Sex-wise regression coefficients: Stature predicted by maxillary inter-canine 

width  

In the present study, sex-wise regression coefficients further confirm that 

maxillary inter-canine width (MaxICW) is not a significant predictor of stature in either 

sex. In males, MaxICW showed a small positive coefficient (B = 0.307) suggesting a 

theoretical increase of 0.31 cm per 1 mm increase in MaxICW, but this was not 

statistically significant (p = 0.600) and the 95% confidence interval (−0.861 to 1.474) 
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crossed zero, indicating no reliable predictive effect. In females, a similar pattern was 

observed with B = 0.250 and p = 0.577, and the confidence interval (−0.644 to 1.144) 

again crossed zero. The standardized beta values were extremely low in both sexes (β 

≈ 0.07–0.08), showing negligible effect size. Thus, MaxICW provides minimal 

explanatory value for stature estimation when used as a single predictor, regardless of 

sex. Khangura et al. (2015) reported that odontometric parameters could be applied in 

regression-based stature estimation, implying that certain tooth-related variables may 

show stronger predictive coefficients than observed for MaxICW in the present cohort 

(12). Similarly, Jani et al. (2018) demonstrated that stature can be predicted using 

odontometric parameters, supporting the concept of dental-based stature estimation but 

also highlighting that predictor strength varies across measurements and populations 

(43). The present sex-wise non-significant coefficients also reinforce the observations 

made by Ramya et al. (2021), who reported that odontometric parameters do not 

consistently predict stature across all populations and that reliability differs depending 

on the parameter selected (42). Likewise, Khatri et al. (2024) emphasized population-

specific variability in odontometric–stature relationships, which may explain why 

MaxICW did not demonstrate significant predictive value in the present sample (46). 

From a methodological perspective, Verma et al. (2020) emphasized that regression 

coefficients should only be used for forensic stature estimation when statistically 

significant and supported by confidence intervals that do not include zero (2). In the 

present study, the wide confidence intervals and non-significant p-values clearly 

indicate that MaxICW-based equations should not be applied for stature prediction. 

Sex-wise regression models: Stature predicted by mandibular inter-canine width  

In the present study, sex-wise regression analysis demonstrated a clear 

difference in predictive performance of mandibular inter-canine width (ManICW) 

between males and females. In males, the relationship between ManICW and stature 

was very weak (R = 0.088) with negligible variance explained (R² = 0.008; adjusted R² 

= −0.012) and a non-significant regression model (F = 0.399, p = 0.530). In contrast, 

females showed a moderate positive relationship (R = 0.351) with a meaningful 

proportion of variance explained (R² = 0.123; adjusted R² = 0.106) and a statistically 

significant model (F = 7.151, p = 0.010). The lower SEE in females (4.841 cm) 

compared with males (6.413 cm) also indicates better prediction accuracy in the female 

subgroup. Overall, this suggests that mandibular inter-canine width is a useful predictor 
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of stature in females, but not in males, within the present cohort. These findings are 

comparable with the concept emphasized by Verma et al. (2020), who noted that 

regression-based stature estimation models may show differing predictive strength 

across subgroups, and that sex-specific evaluation is necessary before applying 

equations (2). Similarly, Ramya et al. (2021) highlighted that odontometric predictors 

vary in reliability and may demonstrate stronger associations in certain subgroups, 

supporting the present finding of female-specific predictive value (42). Khangura et al. 

(2015) reported that odontometric parameters can contribute to stature estimation using 

regression, and the present study supports this particularly in the female subgroup (12). 

Likewise, Ganesh and Babu (2021) demonstrated that dental measurements may be 

used for stature estimation, reinforcing the present significant relationship between 

ManICW and stature in females (41). In addition, Jani et al. (2018) reported that stature 

prediction from odontometric parameters is feasible but varies depending on the 

parameter and population, which is consistent with the present sex-wise variation in 

regression outcomes (43). Khatri et al. (2024) also emphasized that odontometric 

predictors of stature are population-dependent and can show variable predictive 

performance, supporting the present observation that ManICW is significant only in 

females (46). 

Sex-wise regression coefficients: Stature predicted by mandibular inter-canine 

width  

In the present study, sex-wise regression coefficients demonstrate that 

mandibular inter-canine width (ManICW) has different predictive value in males and 

females. In males, ManICW showed a small positive coefficient (B = 0.337) indicating 

a theoretical increase of 0.34 cm per 1 mm increase in ManICW; however, this was not 

statistically significant (p = 0.530) and the confidence interval (−0.733 to 1.407) 

crossed zero, confirming that ManICW is not a reliable stature predictor in males. In 

females, ManICW demonstrated a larger positive coefficient (B = 1.417) with a 

statistically significant effect (p = 0.010) and a confidence interval (0.353 to 2.481) that 

did not cross zero, confirming a true predictive association”. The standardized beta 

values further support this sex difference, with a negligible effect in males (β = 0.088) 

but a moderate effect in females (β = 0.351). This indicates that mandibular ICW 

contributes meaningfully to stature prediction only in females in the present cohort. 

This sex-dependent predictive pattern is comparable to the methodological 



107 
 

considerations highlighted by Verma et al. (2020), who emphasized that regression 

coefficients must be interpreted within subgroups and that predictors may not perform 

uniformly across sexes (2). Similarly, Ramya et al. (2021) reported that odontometric 

parameters can show variable reliability and predictive strength depending on the 

subgroup analyzed, supporting the present finding of stronger female association (42). 

The significant female coefficient aligns with the forensic application of odontometry 

described by Khangura et al. (2015), who demonstrated that odontometric parameters 

can contribute to stature estimation through regression equations (12). Likewise, 

Ganesh and Babu (2021) supported the utility of dental measurements for stature 

prediction, consistent with the present significant mandibular ICW coefficient in 

females (41). In addition, Jani et al. (2018) reported that odontometric stature estimation 

is feasible but varies by parameter and population, which matches the present 

observation that mandibular ICW is predictive in females but not males (43). Khatri et 

al. (2024) similarly emphasized population-specific variability in odontometric–stature 

relationships, reinforcing the need for sex-wise validation as performed in the present 

study (46). 
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STRENGTHS OF THE STUDY 

1. Equal sex distribution (53 males and 53 females), improving reliability of sex-

wise comparisons. 

2. Adequate sample size (n = 106) for statistical analysis and subgroup 

comparison. 

3. Narrow age range (22–27 years) reduces growth-related variation and supports 

stable adult measurements. 

4. Clear descriptive statistics reported (mean, SD, median, IQR, range) for better 

interpretation. 

5. Comprehensive statistical methodology used (normality test, t-test, Pearson 

correlation, regression). 

6. Sex-wise analysis performed, improving the accuracy of interpretation in males 

and females separately. 

7. Mandibular inter-canine width showed significant association with stature in the 

overall sample and females, supporting forensic applicability. 

8. Multiple regression model had strong predictive ability, indicating better stature 

estimation when variables are combined. 

9. Collinearity was minimal, suggesting stable and reliable regression estimates. 
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LIMITATIONS OF THE STUDY 

1. Single-center study, limiting generalizability to other regions/populations. 

2. Restricted age group (22–27 years), so findings may not apply to adolescents or 

older adults. 

3. Participants were only undergraduate students and interns, which may not 

represent the general population. 

4. Maxillary inter-canine width was not a significant predictor of stature, limiting 

its standalone usefulness. 

5. Mandibular ICW was not significant in males in sex-wise regression, limiting 

male-specific prediction accuracy. 

6. Mandibular ICW alone explained only a moderate proportion of stature 

variance, so prediction error remains possible. 

7. Possible measurement variation due to technique/operator differences and 

dental alignment issues (crowding/rotation). 

8. Cross-sectional design, so causal inference cannot be made only association can 

be reported. 
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CONCLUSION 

In the present cross-sectional study conducted among 106 undergraduate 

students and interns in a tertiary care hospital, an equal number of males (n = 53) and 

females (n = 53) were included. “The mean stature of males (169.25 ± 6.38 cm) was 

significantly higher than that of females (156.72 ± 5.12 cm), confirming expected 

sexual dimorphism in stature within the study population. 

With respect to odontometric parameters, the maxillary inter-canine width showed very 

similar values between males (34.27 ± 1.53 mm) and females (34.70 ± 1.61 mm) and 

did not demonstrate a statistically significant sex difference. In contrast, the mandibular 

inter-canine width was higher in males (27.09 ± 1.67 mm) compared to females (26.09 

± 1.27 mm) and this difference was statistically significant, indicating that mandibular 

inter-canine width exhibits measurable sexual dimorphism in this cohort. 

Correlation analysis showed that stature had a significant positive association with 

mandibular inter-canine width (r = 0.358), whereas the association between stature and 

maxillary inter-canine width was weak and not significant. In sex-wise correlation 

analysis, mandibular inter-canine width remained significantly correlated with stature 

in females, while no significant correlation was observed in males. These findings 

suggest that mandibular inter-canine width may have greater relevance as a stature-

related odontometric parameter, particularly in females. 

Regression analysis further supported these observations. Maxillary inter-canine width 

was not a significant predictor of stature in the overall sample or in sex-wise models. 

However, mandibular inter-canine width significantly predicted stature in the overall 

sample, and also showed a significant predictive relationship in females, but not in 

males. This indicates that mandibular inter-canine width may be used cautiously for 

stature estimation, with better predictive utility in females in the present population. 

Finally, the multiple regression model incorporating maxillary inter-canine width, 

mandibular inter-canine width, age, and sex demonstrated strong predictive 

performance, explaining a substantial proportion of stature variability (R² = 0.606). Sex 

and age emerged as significant predictors in this combined model, while inter-canine 

widths contributed less after adjustment. Overall, the study concludes that mandibular 

inter-canine width has greater potential than maxillary inter-canine width for stature 
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estimation, and the most accurate prediction is achieved when odontometric variables 

are used along with demographic factors such as age and sex. 
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SUMMARY 

The present cross-sectional study was conducted to determine the stature from 

inter-canine width among undergraduate students and interns in a tertiary care hospital. 

A total of 106 participants were included with an equal distribution of males (n = 53) 

and females (n = 53). The age range of participants was 22 to 27 years, with males 

having a mean age of 24.62 ± 1.75 years and females having a mean age of 24.32 ± 

1.50 years, indicating that both groups were comparable in age. 

The mean stature in males was 169.25 ± 6.38 cm (range: 153–184 cm) and in females 

was 156.72 ± 5.12 cm (range: 144–172 cm). Males were significantly taller than 

females. The mean maxillary inter-canine width was 34.27 ± 1.53 mm in males and 

34.70 ± 1.61 mm in females, showing no significant sex difference. The mean 

mandibular inter-canine width was 27.09 ± 1.67 mm in males and 26.09 ± 1.27 mm in 

females, and this difference was statistically significant, with males having higher 

mandibular inter-canine width. 

Pearson correlation analysis in the overall sample showed that stature had a significant 

positive correlation with mandibular inter-canine width (r = 0.358) and also with age (r 

= 0.285), while maxillary inter-canine width did not correlate significantly with stature. 

In sex-wise analysis, mandibular inter-canine width correlated significantly with stature 

in females (r = 0.351) but not in males. Regression analysis supported these findings, 

where maxillary inter-canine width was not a significant predictor of stature, while 

mandibular inter-canine width significantly predicted stature in the overall sample. 

Multiple regression analysis including maxillary inter-canine width, mandibular inter-

canine width, age, and sex demonstrated strong predictive performance (R² = 0.606), 

with sex and age emerging as significant predictors of stature”. Overall, the study 

indicates that mandibular inter-canine width has better potential than maxillary inter-

canine width for stature estimation, and stature prediction improves when odontometric 

variables are combined with demographic factors. 
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ANNEXURE I – INFORMED CONSENT 

“Determination of Stature from inter-canine width among South Indian 

Population- A Cross sectional study” 

Name of Student/Principal Investigator: BF0123001 

Name of Guide:    

 

Introduction: This Study is about to Figuring out a person's stature based on the width 

between their canine teeth. 

Explanation of procedure:  The patient has to sit comfortably in the dental chair 

before we start. We will make sure everything will be under aseptic precautions to 

prevent infections. We will take molds of the upper and lower teeth using a material 

called alginate. 

Withdrawal from participation in the study: Participation in this study is voluntary.  

You will be free to decide whether to participate in this study or not. In case you decide 

to withdraw your participation, you are free to do so. However, please convey the 

decision to the principal investigator. 

Possible benefits from participating in the study:  You will not get any benefits by 

participating in this study. The data gathered will help population at large. 

Possible risks from participating in the study:  There are no risks involved in 

participating in this study.  

Privacy and confidentiality: The information collected from you will be coded. Your 

identity will never be revealed. The data collected from you will be kept confidential 

and processed or aggregated data will be used for publication. 

Financial incentives:  You will not receive any payment for participating in this study. 

Cost of investigations done during the course of study will be paid by the principal 

investigator / Participant. 

Authorization for publication of aggregated data: Results obtained after processing 

of the aggregated data will be published for scientific purpose and or presented to 

scientific groups.  However, your identity will never be revealed. 

Questions:  In case of any questions with regard to this study, you are free to contact:  
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Legal rights: By signing this consent form, we are not waving any of your legal rights. 
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CONSENT STATEMENT 

 

 

I am making a voluntary decision to participate in the study: “Determination of 

Stature from inter-canine width among South Indian Population – A cross 

sectional Study”. My signature below indicates that I have decided to participate and 

I have read the information provided above or the information provided above has 

been read to me in the language that I understand best.  I was given the opportunity to 

ask questions and that they have been answered to my satisfaction. 

 

Name of the participant: 

 

Signature or left thumb impression of the participant: 

 

Name of the witness: 

 

Signature or left thumb impression of the witness:  

 

Name of the investigator: 

 

Signature of the investigator: 
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ANNEXURE II – IMAGES 

Image 1. 

 

Image 2. 
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Image 3. 
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1 P-001 2025-11-01 23 Male 1 165 34.42 27.45 

2 P-002 2025-11-02 27 Female 2 156 35.03 24.79 

3 P-003 2025-11-03 25 Female 2 158 38 28.31 

4 P-004 2025-11-04 24 Female 2 160 34.35 25.02 

5 P-005 2025-11-05 25 Female 2 155 34.84 25.86 

6 P-006 2025-11-06 23 Male 1 169 36.48 27.45 

7 P-007 2025-11-07 24 Male 1 170 34.73 26.65 

8 P-008 2025-11-08 23 Female 2 156 35.92 26.31 

9 P-009 2025-11-09 26 Male 1 159 32.84 25.11 

10 P-010 2025-11-10 25 Female 2 160 33.21 26.54 

11 P-011 2025-11-11 23 Male 1 171 33.79 27.58 

12 P-012 2025-11-12 23 Female 2 158 33.56 25.08 

13 P-013 2025-11-13 23 Male 1 160 33.18 28.72 

14 P-014 2025-11-14 23 Male 1 166 36.74 26.13 

15 P-015 2025-11-15 23 Male 1 166 31 23.76 

16 P-016 2025-11-16 25 Female 2 154 34.69 25.01 

17 P-017 2025-11-17 22 Male 1 172 36.56 29.67 

18 P-018 2025-11-18 24 Female 2 161 37.49 27.69 

19 P-019 2025-11-19 25 Male 1 168 35.74 26.25 

20 P-020 2025-11-20 25 Female 2 151 32.78 24.5 

21 P-021 2025-11-21 22 Male 1 166 33.58 28.11 

22 P-022 2025-11-22 23 Female 2 159 31.97 24.71 

23 P-023 2025-11-23 27 Male 1 174 34.73 29.67 

24 P-024 2025-11-24 23 Female 2 162 35.43 25.57 

25 P-025 2025-11-25 24 Male 1 165 32.43 28.02 

26 P-026 2025-11-26 24 Female 2 151 35.03 25.86 

27 P-027 2025-11-27 24 Female 2 150 32.17 25.91 

28 P-028 2025-11-28 27 Male 1 173 33.28 25.63 

29 P-029 2025-11-29 23 Female 2 160 32.74 26.2 

30 P-030 2025-11-30 26 Male 1 158 33.92 28.07 

31 P-031 2025-12-01 23 Female 2 161 32.92 27.27 
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32 P-032 2025-12-02 22 Male 1 167 35.53 24.48 

33 P-033 2025-12-03 23 Female 2 158 34.02 26.94 

34 P-034 2025-12-04 25 Male 1 170 33.96 25.7 

35 P-035 2025-12-05 23 Male 1 164 36.8 25.76 

36 P-036 2025-12-06 22 Female 2 159 35.5 25.69 

37 P-037 2025-12-07 26 Male 1 179 35.8 27.23 

38 P-038 2025-12-08 25 Female 2 158 32.95 25.36 

39 P-039 2025-12-09 27 Female 2 160 35.07 26.52 

40 P-040 2025-12-10 23 Male 1 170 32.87 26.32 

41 P-041 2025-12-11 26 Male 1 171 33.92 30 

42 P-042 2025-12-12 23 Female 2 144 34.32 24.26 

43 P-043 2025-12-13 27 Female 2 162 35.33 26.22 

44 P-044 2025-12-14 25 Male 1 159 32.84 24.71 

45 P-045 2025-12-15 24 Male 1 170 33 28.02 

46 P-046 2025-12-16 26 Male 1 184 31.79 28.59 

47 P-047 2025-12-17 27 Female 2 157 33.56 27.36 

48 P-048 2025-12-18 26 Male 1 173 37.03 29.1 

49 P-049 2025-12-19 26 Female 2 159 34.79 27.51 

50 P-050 2025-12-20 25 Male 1 172 37.65 25.72 

51 P-051 2025-12-21 23 Female 2 151 36.12 25.03 

52 P-052 2025-12-22 27 Male 1 176 34.33 28.28 

53 P-053 2025-12-23 24 Male 1 172 31.25 26.74 

54 P-054 2025-12-24 26 Female 2 155 36.97 24.12 

55 P-055 2025-12-25 26 Male 1 170 33.65 28.36 

56 P-056 2025-12-26 26 Female 2 158 33.88 24.37 

57 P-057 2025-12-27 27 Male 1 171 33.56 27.01 

58 P-058 2025-12-28 23 Male 1 162 35.12 27.32 

59 P-059 2025-12-29 23 Female 2 151 35.81 25.39 

60 P-060 2025-12-30 27 Male 1 177 34.98 26.38 

61 P-061 2025-12-31 27 Female 2 159 36.48 27.13 

62 P-062 2026-01-01 25 Female 2 164 36.71 25.5 

63 P-063 2026-01-02 27 Male 1 159 31.48 23.93 

64 P-064 2026-01-03 25 Female 2 146 35.3 25.26 

65 P-065 2026-01-04 25 Female 2 155 38 25.26 

66 P-066 2026-01-05 25 Male 1 169 32.11 28.23 

67 P-067 2026-01-06 23 Female 2 161 33.9 24.92 

68 P-068 2026-01-07 24 Male 1 165 34.9 26.91 

69 P-069 2026-01-08 26 Female 2 163 35.7 27.88 

70 P-070 2026-01-09 22 Female 2 161 34.76 25.38 

71 P-071 2026-01-10 25 Female 2 158 34.1 27.6 

72 P-072 2026-01-11 23 Male 1 175 34.23 24 

73 P-073 2026-01-12 27 Male 1 172 33.46 28.99 
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74 P-074 2026-01-13 23 Male 1 165   28.79 

75 P-075 2026-01-14 23 Male 1 164 34.99 28.36 

76 P-076 2026-01-15 25 Female 2 160 36.67 25.41 

77 P-077 2026-01-16 24 Female 2 154 34.22 26.32 

78 P-078 2026-01-17 22 Male 1 153 35.94 30 

79 P-079 2026-01-18 22 Female 2 151 35.57 25.38 

80 P-080 2026-01-19 25 Female 2 172 32.05 28.78 

81 P-081 2026-01-20 24 Female 2 156 35.18 28.77 

82 P-082 2026-01-21 26 Male 1 168 36.08 25.95 

83 P-083 2026-01-22 23 Female 2 152 32.63 27.41 

84 P-084 2026-01-23 25 Male 1 174 34.22 25.65 

85 P-085 2026-01-24 22 Male 1 172 34.33 29.64 

86 P-086 2026-01-25 26 Female 2 161 38 26.65 

87 P-087 2026-01-26 24 Female 2 153 34.74 27.39 

88 P-088 2026-01-27 23 Male 1 174 35.58 24.92 

89 P-089 2026-01-28 25 Male 1 161 35.29 26.57 

90 P-090 2026-01-29 25 Female 2 158 35.41 23.16 

91 P-091 2026-01-30 27 Male 1 179 33.08 27.55 

92 P-092 2026-01-31 23 Female 2 159 33.08 27.44 

93 P-093 2026-02-01 27 Male 1 168 33.42 26.92 

94 P-094 2026-02-02 22 Female 2 153 33.57 27.09 

95 P-095 2026-02-03 23 Female 2 150 31.35 26.62 

96 P-096 2026-02-04 26 Male 1 184 35.19 26.67 

97 P-097 2026-02-05 22 Female 2 160 36.42 26.18 

98 P-098 2026-02-06 27 Male 1 173 34.7 26.41 

99 P-099 2026-02-07 22 Male 1 166 33.82 24.6 

100 P-100 2026-02-08 24 Female 2 154 34.72 27.61 

101 P-101 2026-02-09 26 Male 1 179 35.8 27.23 

102 P-102 2026-02-10 25 Female 2 158 32.95 25.36 

103 P-103 2026-02-11 27 Female 2 160 35.07 26.52 

104 P-104 2026-02-12 23 Male 1 170 32.87 26.32 

105 P-105 2026-02-13 26 Male 1 171 33.92 30 

106 P-106 2026-02-14 23 Female 2 144 34.32 24.26 

 



  n   =     (   Z  1 − ∝ / 2    


  ,


    Z  1 − ∝ / 2    

