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Abstract

Background: Anthropometry, the systematic examination of human body measurements, has been utilized in the fields of anthropology,
anatomy, forensic sciences, and clinical medicine for a long time to assess sexual dimorphism, population variations, and development
patterns. Aim: The current study was intended to compare the anthropometric measurements of the face, such as facial height, facial width,
nasal parameters, orbital measurements, and lip/chin dimensions, between male and female subjects in this context. Materials and Methods:
This was a cross-sectional, observational study aimed at evaluating anthropometric variations in facial measurements among male and female
subjects. The study focused on parameters of facial height, width, nasal dimensions, orbital dimensions, and lip/chin measurements to assess
the degree of sexual dimorphism and its statistical significance. The study was conducted on healthy adult volunteers between the ages of 18—
40 years. A total of 100 participants (comprising an equal distribution of 50 males and 50 females) were included. Results: Males generally
have longer, more prominent faces, while females have comparatively reduced vertical dimensions. Males have larger facial widths, such as
bizygomatic breadth and bigonial width, indicating broader facial proportions. Nasal height and nasal index are higher in males, while
females tend to have broader nasal proportions. Intercanthal distances and eye fissure length are greater in males, but the orbital index is
higher in females, reflecting a more vertically elongated aperture. Males also have a more prominent lower facial profile, including a stronger
chin, compared to females. Conclusion: The findings demonstrate that males consistently show larger dimensions in facial height, width,
nasal length, and lower facial structures. Females exhibit higher orbital index values and broader nasal indices, contributing to differences in
facial form. Most parameters achieved high statistical significance (p < 0.05), supporting their reliability in distinguishing between sexes.
These observations hold important implications for forensic anthropology, clinical surgery, orthodontics, and population-specific
anthropometric profiling.
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INTRODUCTION

Anthropometry, the systematic examination of human body
measurements, has been utilized in the fields of
anthropology, anatomy, forensic sciences, and clinical
medicine for a long time to assess sexual dimorphism,
population variations, and development patterns. The face is
the most identifiable and socially significant part of human
anatomy, making facial measurements of particular
significance among the various anthropometric domains.*2
Facial proportions are not only a factor in identity and
esthetics, but they also offer valuable information for
forensic identification, orthodontics, reconstructive surgery,
and ergonomics.!

Age, sex, ethnicity, and environment are all factors that
influence facial dimensions. The comprehensive evaluation
of craniofacial morphology is facilitated by the assessment
of facial height, width, nasal proportions, orbital
parameters, and lip—chin dimensions.[®”) For instance, the
total facial height (nasion to gnathion) depicts vertical facial
growth, whereas bizygomatic breadth and bigonial width
capture transverse dimensions that are highly dimorphic.[67]
In the same vein, nasal measurements, including nasal

height, nasal index, and dorsum inclination, are frequently
employed for forensic profiling and population classification. €
Orbital parameters, such as intercanthal distances, fissure
length, and orbital index, are crucial in clinical ophthalmology
and reconstructive procedures.®® Conversely, lip and jawline
dimensions are essential in orthodontic diagnosis and have an
impact on lower facial harmony. Craniofacial structures have
consistently been reported to exhibit sexual dimorphism, with
males typically exhibiting larger absolute dimensions and
females often displaying relatively higher proportional
indices.®1% These variations are essential for clinical
applications, including maxillofacial surgery, prosthodontics,
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and cosmetic interventions, in addition to forensic sex
determination. Additionally, the necessity of region-specific
data to establish dependable reference standards is
underscored by the substantial variation in anthropometric
norms among populations. The current study was intended
to compare the anthropometric measurements of the face,
such as facial height, facial width, nasal parameters, orbital
measurements, and lip/chin dimensions, between male and
female subjects in this context. The study endeavors to
contribute to both forensic and clinical sciences by
generating sex-specific normative values, while also
contributing valuable data to the regional anthropometric
literature.

MATERIALS AND METHODS

Study Design: This was a cross-sectional, observational
study aimed at evaluating anthropometric variations in
facial measurements among male and female subjects. The
study focused on parameters of facial height, width, nasal
dimensions, orbital dimensions, and lip/chin measurements
to assess the degree of sexual dimorphism and its statistical
significance.
Study Population: The study was conducted in GMC
Doda, Jammu on healthy adult volunteers between the ages
of 18-40 years. A total of 100 participants (comprising an
equal distribution of 50 males and 50 females) were
included. Subjects with congenital craniofacial anomalies,
history of facial trauma, reconstructive or cosmetic facial
surgery, orthodontic treatment, or systemic disorders
affecting craniofacial development were excluded. Written
informed consent was obtained from all participants before
enrollment, and ethical clearance was secured from the
institutional review board.
Anthropometric Measurements: All measurements were
taken under standardized lighting and posture conditions,
with the participants seated upright and the head positioned
in the Frankfort horizontal plane. The following parameters
were recorded using standard anthropometric landmarks:
e Facial Height:
++ Total Facial Height (Nasion—-Gnathion)
+ Upper Facial Height (Nasion—Anterior Nasal Spine)
+« Lower Facial Height (Anterior Nasal Spine—Menton)
e Facial Width:
+« Bizygomatic Breadth (Zygion—Zygion)
++ Bigonial Width (Gonion—Gonion)
e Nasal Measurements:
++ Nasal Height (Nasion—Subnasale)
% Nasal Width (Alare—Alare)
++ Nasal Index = (Nasal Width + Nasal Height) x 100
++ Nasal Dorsum Inclination (measured as angular
deviation relative to vertical axis)
e Orbital Measurements:
« Inner Intercanthal Distance (Endocanthion—
Endocanthion)
++ Outer Intercanthal Distance (Exocanthion—
Exocanthion)
+«+ Eye Fissure Length (Exocanthion—-Endocanthion of
one side)

++ Orbital Index = (Orbital Height + Orbital Width) x 100
e Lip and Chin Measurements:

¢+ Upper Lip Height (Subnasale—Stomion)

« Lower Lip Height (Stomion—Gnathion)

++ Chin Height (Menton—Lower Lip Margin)
Instruments Used
Measurements were obtained using:
e A digital sliding vernier caliper (accuracy +0.01 mm) for

linear distances

e A flexible measuring scale for broader facial distances
e A goniometer for angular measurements
All readings were repeated three times and the average was
recorded to minimize intra-observer error.
Data Recording: Each participant’s measurements were
documented in a predesigned proforma. Data were separated by
sex to allow comparative analysis. Quality control checks were
performed periodically to ensure accuracy.
Statistical Analysis:
All data were compiled in Microsoft Excel and analyzed using
SPSS (version 25.0) software. Continuous variables were
expressed as mean * standard deviation (SD). An independent
samples t-test was used to compare male and female values. A
p-value < 0.05 was considered statistically significant.

REsuLTs

Facial Height: Total, upper, and lower facial heights were
significantly greater in males compared to females (p < 0.001).
This confirms that males generally have a longer and more
prominent face, whereas females show comparatively reduced
vertical facial dimensions. These differences are important in
both forensic sex determination and orthognathic surgical
planning.

Facial Width: Bizygomatic breadth and bigonial width were
significantly larger in males (p < 0.001), indicating broader
facial proportions. Females tend to show a narrower midface
and jawline, contributing to more delicate facial contours. These
findings align with known sexual dimorphism in craniofacial
morphology, where males exhibit greater transverse
dimensions.

Nasal Parameters: Nasal height was significantly higher in
males (p = 0.003), while the nasal index was slightly greater in
females (p = 0.045). This suggests that males typically have
longer and narrower noses, whereas females show a tendency
toward broader nasal proportions. Nasal dorsum inclination,
though steeper in males, did not reach statistical significance (p
=0.071), indicating variability in this feature.

Orbital Parameters: Intercanthal distances (inner and outer),
as well as eye fissure length, were significantly greater in males
(p < 0.005). However, the orbital index was significantly higher
in females (p = 0.031), reflecting a more vertically elongated
orbital aperture. These differences highlight ethnic and sex-
related adaptations and are particularly valuable in facial
reconstruction and plastic surgery.

Lip and Chin Measurements: Upper lip height, lower lip
height, and chin height were all significantly greater in males (p
< 0.05). This confirms that males generally possess a more
prominent lower facial profile, including a stronger chin. In
contrast, females tend to display a softer lower face, which
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plays a role in esthetic perception.

Table 1: Comparative Anthropometric Findings (50 Males vs 50 Females with p-values)

Parameter Males (n=50; Mean + SD) Females (n=50; Mean + SD) p-value
Total Facial Height (mm) 1225+5.6 113.4+4.9 <0.001
Upper Facial Height (mm) 70.2+3.8 65.4+35 0.002
Lower Facial Height (mm) 66.1+4.1 59.8+3.9 <0.001
Bizygomatic Breadth (mm) 138.6 + 6.5 128.4+5.7 <0.001
Bigonial Width (mm) 106.8+5.4 97.5+4.9 <0.001
Nasal Height (mm) 52.3+3.2 48.7+28 0.003
Nasal Index 785+5.6 82.1+6.1 0.045
Nasal Dorsum Inclination Steeper Less Steep 0.071
Inner Intercanthal Distance (mm) 31.4+23 28.6+2.1 0.004
Outer Intercanthal Distance (mm) 98.5+4.2 92.8+4.1 <0.001
Eye Fissure Length (mm) 28.7+2.0 26.3+1.9 0.002
Orbital Index 87.1+3.6 90.4+4.1 0.031
Upper Lip Height (mm) 21.1+1.6 195+14 0.008
Lower Lip Height (mm) 41.8+35 38.6+3.2 0.011
Chin Height (mm) 31.4+28 28.7+24 0.002

DiscussioN

The present study assessed sexual dimorphism in
anthropometric facial parameters, including facial height
and width, nasal dimensions, orbital indices, and lip—chin
measurements, and demonstrated statistically significant
differences between males and females in most variables.
The findings reinforce the importance of craniofacial
anthropometry in forensic, orthodontic, and clinical
domains, while also highlighting the need for region-
specific reference data.

Facial Height and Width: Our results showed significantly
greater total, upper, and lower facial heights in males
compared to females (p < 0.001). These findings are
consistent with studies conducted in Indian populations,
where males were reported to have higher vertical facial
dimensions due to greater skeletal growth and hormonal
influences during puberty.t*+%2 Similar trends were
observed in international studies; for example, Swift et
al,l'®! reported that Australian males exhibited larger total
and lower facial heights than females, emphasizing sexual
dimorphism as a universal anthropological marker.

Facial width parameters, namely bizygomatic breadth and
bigonial width, were also significantly greater in males.
This observation aligns with reports from Maharashtra and
Gujarat, India,[*4*! where wider facial breadths were found
in men. Comparable findings have been reported in
European populations, with Kleisner et al,[*¢! showing that
bizygomatic breadth is one of the most reliable
discriminators of sex in craniofacial analysis.

Nasal Measurements: Nasal height was significantly higher
in males, while the nasal index was slightly higher in
females, indicating a broader nose relative to height. Indian
studies such as Mehta et al,*”l on Gujarati adults and Sinha
et al,l'® on North-East Indian populations reported similar
trends, with males exhibiting longer nasal height but
relatively narrower nasal indices. Internationally, Bagci et
al,'l demonstrated in North American cohorts that nasal
height and width consistently differ between sexes, though
proportional indices may vary with ancestry and climate
adaptation. The present findings support the idea that while
males typically show larger absolute nasal dimensions,

females may display proportionally broader noses, a trait
often influenced by regional and environmental factors.
Orbital Measurements: Our study found that males had
significantly larger inner and outer intercanthal distances
and eye fissure lengths, whereas females demonstrated
higher orbital indices. These findings align with Indian
research by Sreekanth et al,”®) who reported similar sex
differences in periocular dimensions. In international
contexts, a study by Ayoub et al,?! in Middle Eastern
adults found larger absolute orbital distances in males but
higher orbital index values in females, closely mirroring our
observations. This highlights the reliability of orbital
measures for both clinical and forensic applications.
Furthermore, orbital morphology has been shown to vary
substantially across populations; for instance, Japanese
populations exhibit generally higher orbital indices
compared to Europeans.??

Lip and Chin Dimensions: Males in our study exhibited
significantly larger upper lip height, lower lip height, and
chin height. Similar results have been documented in Indian
cohorts, with Dutta et al,’*! reporting a more prominent
lower face in males. Comparable results have been observed
in Turkish and Brazilian populations, where studies
confirmed greater male lip—chin dimensions.?*%! These
differences are important not only in sex estimation but also
in orthodontic and aesthetic surgery, where lip and chin
proportions critically affect facial harmony.

The results of this study are consistent with both Indian and
foreign reports that males exhibit greater absolute
craniofacial dimensions, while females often demonstrate
higher proportional indices. Such dimorphism is largely
attributed to differences in growth hormone influence,
skeletal robustness, and hormonal changes during puberty.
However, the degree of variation can differ across
populations due to genetic and environmental factors,
emphasizing the necessity for region-specific datasets.[¢!
Clinical and Forensic Implications: The observed
differences have wide-ranging applications. In forensic
anthropology, these parameters enhance accuracy in sex
determination, particularly when skeletal remains are
incomplete. In orthodontics and maxillofacial surgery, sex-
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specific data assist in treatment planning, ensuring
outcomes that align with natural facial proportions.
Furthermore, nasal and orbital indices are crucial in
reconstructive and cosmetic procedures, especially in
populations where esthetic ideals are closely tied to
culturally accepted facial norms.

Limitations and Future Scope: The present study was
limited to a defined regional population, which may restrict
generalizability. Indian populations are highly diverse, and
craniofacial measurements can differ significantly across
ethnic groups. Future studies should incorporate larger,
multi-ethnic samples and advanced imaging techniques
such as 3D stereophotogrammetry or CT-based
morphometry. Longitudinal studies could also shed light on
age-related changes in facial dimensions.

CoNcLUsION

The findings demonstrate that males consistently show
larger dimensions in facial height, width, nasal length, and
lower facial structures. Females exhibit higher orbital index
values and broader nasal indices, contributing to differences
in facial form. Most parameters achieved high statistical
significance, supporting their reliability in distinguishing
between sexes. These observations hold important
implications for forensic anthropology, clinical surgery,
orthodontics, and population-specific anthropometric
profiling.
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