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Abstract

Background: Craniofacial anthropometry is a technique used in both physical and clinical anthropology comprising 
precise and systematic measurements of the human skull. It also includes measurement of the medial and lateral canthal 
distances. People of different genetic background subjected to signifi cantly different environmental infl uences have 
different craniofacial morphology.
Objectives: To fi nd out effect of gender and ethnicity on Canthal anthropometry.
Methods: This descriptive cross-sectional study was carried out to determine and compare canthal anthropometry 
among 299 undergraduate students (Male=161, Female=138) of different ethnic groups (Indo-Nepalese, indigenous 
and Tibeto-Nepalese) of age group 19-21 years at BPKIHS. Medial and lateral canthal distances were measured by using 
straight vernier caliper and canthal index (medial canthal distances / lateral canthal distance × 100) for all three ethnic 
groups in both sexes were compared.
Results: The study has shown that the female students had higher canthal index than male students (27.65±12.35 vs 
23.96±5.76). When compared on the basis of ethnicity, Indo-Nepalese had highest value of canthal index followed by 
Indigenous and Tibeto-Nepalese. 
Conclusion: In conclusion, genetics and environmental factors are responsible for the variation in canthal indices and 
other craniofacial indices between and within populations. Therefore, its standard values are largely applicable for clinical 
assessment of patients with syndrome affecting canthal anatomy.
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INTRODUCTION

Nepalese society is ethnically diverse and complex 
in phenotype (physical characteristics) and culture 

ranging between Indian to Tibetan population. Except 
for sizeable population with Indian birth or ancestry 
concentrated in the Terai bordering India, the varied 
ethnic groups evolve into distinct patterns over time1.

Political scientists, Joshi and Rose, broadly classify the 
Nepalese population into three major ethnic groups 
in terms of their origin: Indo-Nepalese (IND), Tibeto-
Nepalese (TN) and Indigenous (IN). In case of fi rst two 
groups, the direction of their migration and Nepal’s 
landscapes appeared to have led to their vertical 

distribution. The fi rst group comprising those of Indo-
Nepalese origin inhabits the more fertile lower hills, 
river valleys and Terai plains adjoining boundary of 
India. The second major group consists of communities 
of Tibeto-Nepalese origin occupying the higher hills 
from west to east of Nepal. The third and much smaller 
group comprises of a number of tribal communities, 
such as the Tharus and the Dhimal of the Terai who may 
represent the characteristics of both Indo-Nepalese and 
Tibeto-Nepalese2.

Anthropometry is concerned with measurement of 
physical sizes and shapes of human body3. Craniofacial 
anthropometry is an integral part of craniofacial surgery 
and syndromology4. It is a technique used in both 
physical and clinical anthropology comprising precise 
and systematic measurements of the human skull5. 
Peoples of different genetic background subjected to 
signifi cantly different environmental infl uences have 
different craniofacial morphology6.
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Craniofacial anthropometry also includes measurement 
of the medial and lateral canthal distances to fi nd out 
canthal index. It is important for the study of human 
growth and variations in different races and also for 
clinical diagnosis and treatment7. 

Accurate values of these standards are essential guide to 
both constructive surgeries and orthodontic treatment 
because illusory hypertelorism may occur in individual 
nasal bridge, epicanthal folds, extopia, widely placed 
eyebrows, narrow palpebral fi ssure and dystonia 
canthonum8.

No such study has assessed the relationship of canthal 
anatomy with gender and ethnic variations in Nepalese 
population. Thus the aim of this study is to fi nd out the 
effect of gender and ethnicity on canthal anthropometry 
which will be of importance in clinical practices, forensic 
anthropology, genetics and paleoanthropological 
studies.

METHODS
This descriptive cross-sectional study was carried out to 
determine and compare canthal anthropometry among 
299 undergraduate students (Male=161, Female=138) of 
different ethnic groups (Indo-Nepalese, Indigenous and 
Tibeto-Nepalese) of age group 19 to 21 years. The study 
was carried out between June and December, 2012 after 
obtaining ethical clearance and research permission as 
per as rule of the institute.

Inclusion Criteria:

- Healthy participants of pure ethnic races of age 
group of 19-21 years.

- Undergraduate students of BP Koirala Institute of 
Health Sciences, Nepal holding Nepalese citizenship.

Exclusion Criteria:

- Participants with any craniofacial injury or deformity 
or syndromes.

- Participants with chronic systemic diseases.

- Undergraduate students of foreign nations.

- Participants having family history of intercaste 
marriage.

- Participants who did not wish to take part in the 
study.

Random sampling was done for data collection for the 
respective ethnic races. Informed consent was taken 
following which a questionnaire was fi lled up by the 
participants, which consisted of general information 
along with related craniofacial measurements. The 
participants were initially oriented to the purpose of the 
study and assured that anonymity would be maintained.
Then they were seated comfortably on the chair in a 
relaxed state in an upright position against the head 
rest. The medial canthal distance (MCD) was measured 
from the medial angle of palpebral fi ssure in mm by 
straight vernier caliper without application of pressure. 
The lateral canthal distance (LCD) was measured from 
the lateral angle of left eye to lateral angle of right eye 
in mm. Canthal index (CI) was then calculated as medial 
canthal distance/ lateral canthal distance × 100. Data 
obtained from each participant was recorded in a special 
form and then transferred to Microsoft Excel software. 
The data collected was tabulated and analysed using 
Statistical Package for Social Sciences (SPSS) 15.0 version 
software. One way ANOVA and independent t test were 
used to compare the mean among different groups and 
a p value <0.05 was considered signifi cant.

RESULTS
The mean age of all participants was 20.2 years. Among 
299 undergraduate students, the male participants 
were 161 and female participants were 138. The Indo-
Nepalese, Indigenous and Tibeto-Nepalese participants 
were 142, 81 and 76 respectively. The obtained data 
in sampled participants were summarized as below 
in tabulated form. Signifi cant gender and ethnic 
differences were found in LCD and in CI but not in MCD.

Table 1: Mean of all the Anthropometric parameters

Parameters Mean

Age 20.2 years

Medial canthal distance 2.49 mm

Lateral canthal distance 10.10 mm

Canthal index 25.37

Table 2: Mean and SD of all Measured Anthropometric Parameters for males and females participants

Parameters Males (n=161) Females (n=138) p-value

MCD* 2.48±0.54 mm 2.51±0.29 mm 0.51

LCD† 10.44±0.52 mm 9.56±1.12 mm <0.001

CI‡ 23.96±5.76 27.65±12.35 0.04

p value calculated by t test.

*Medial canthal distance, †Lateral canthal distance, ‡Canthal index
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DISCUSSION
Craniofacial anthropometry is important in the 
evaluation of facial trauma, facial defect, congenital 
and post traumatic deformities, easy identifi cation 
of certain congenital malformation, and diagnosis of 
hypo/hypertelorism. Comparative analysis of canthal 
parameters across different populations is yet to 
establish a consistent pattern of gender and ethnic 
differences. The normal values of medial and lateral 
canthal distances and canthal index are important for 
successful reconstruction of the canthal area9. 

In 2008, the study conducted in Africa showed canthal 
index of male Ijaws and Igbos were 37.04 and 35.15, 
respectively and female Ijaws and Igbos were 33.11 and 
32.59, respectively10. The various study had reported 
relatively greater mean values for MCD and LCD for 
males as compared to females in studies carried out 
among subjects of Turkish and Latvian population11,12. 
In our study, mean LCD of male was found to be higher 
than female participants but mean MCD was higher in 
female participants when compared with males.

The study (2002) conducted on a population of 
Saudi Arabian subjects, showed a greater average 
value for females in MCD as compared to their male 
counterparts as in present study13. Gender differences 
in canthal measurements are attributable to genetic and 
environmental factors, as are differences seen across age 
and ethnic background14.

The participants of our present study were younger 
and of a closer age cohort than those of similar studies 
among the Nigerian groups. Younger populations tend 
to have lower values of MCD, LCD and CI in comparison to 
older populations and generally, canthal measurements 
become constant in the third decade of life15. 

Similarly study carried out in Turkey reported the inner 
canthal distance, outer canthal distance and canthal 
index of 28.33 mm, 81.74 mm and 34.66, respectively for 
Turkish males while those of females were 28.14, 81.17 
and 34.6 mm, respectively16. In the study conducted in 

Gujarat, India, mean CI was found to be 33.10 and 33.10 
in males and females respectively, which was again 
higher than our ethnic groups17.

When compared on the basis of ethnicity, Indo-
Nepalese had highest value of canthal index followed by 
Indigenous and Tibeto-Nepalese. In the present study, 
statistically signifi cant ethnic differences were found in 
LCD and in CI but not in MCD.

Indeed, dysmorphic craniofacial features may be 
apparent in individuals with syndromic conditions such 
as Apert’s, Crouzon’s, Robinson’s syndromes, trisomy 
13, Williams, and the Meckel-Gruber syndromes. In 
unaffected family relatives who may harbour subtle 
facie, benefi t from genetic counselling may require, as a 
screening procedure, measurements of the craniofacial 
parameters. These parameters may also be useful for 
preliminary identifi cation purposes in settings were 
robust forensic procedures are in limited supply14.

Thus, the present study has provided normative data 
of canthal anthropometric parameters in Nepalese 
population which refl ects the potentially different 
patterns of craniofacial growth resulting from racial, 
ethnic, sexual and dietary differences.

CONCLUSION
In conclusion, genetics and environmental factors are 
responsible for the variation in canthal indices and other 
craniofacial indices between and within populations. 
The result of this study will be very useful in forensic 
medicine, surgery, ophthalmology and anthropology 
and will also serve as a future framework for estimating 
the canthal index of Neplaese population. 
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Table 3: Mean and SD of all Measured Anthropometric Parameters among all ethnic groups

Parameters Indo-Nepalese (n=142) Indigenous (n=81) Tibeto-Nepalese (n=76) p-value

MCD* 2.51±0.49 mm 2.50±0.28 mm 2.38±0.35 mm 0.82

LCD† 10.99±0.94 mm 10.01±0.80 mm 8.93±0.75 mm 0.03

CI‡ 25.92±9.80 24.03±3.93 23.14±4.05 0.04

p value calculated by one way ANOVA test.

*Medial canthal distance, †Lateral canthal distance, ‡Canthal index
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