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Anthropometric study of canthal and circumference
interorbital indices among young Urhobo adults in
South‑South Nigeria
Abstract
Background: Craniofacial anthropometric parameters have been found to be relevant in
anthropology as well as clinical and surgical practices. Aim: The aim of this study was
to determine the canthal and circumference interorbital indices among young Urhobo
adults, in South‑South Nigeria. Materials and Methods: The simple random sampling
technique was adopted in this descriptive anthropometric study that involved 601
participants. Inner and outer canthal distances were measured using the nonstretchable
plastic centimeter ruler while the nonstretchable tailor tape was used for measurement of
the head circumference. Canthal and circumference interorbital indices were calculated
based on standard formulae. Statistical Analysis: Statistical analysis was done using
descriptive and inferential statistics, with the aid of the statistical package of social
sociences, version 20. P value ≤ 0.05 was considered to be statistically significant.
Results: Results showed that all linear dimensions for males were significantly higher
than females. There were no significant gender differences regarding the canthal and
circumference interorbital indices. Canthal index‑inner canthal distance, circumference
interorbital index‑inner canthal distance, circumference interorbital index‑head
circumference, and circumference interorbital index‑canthal index correlations were
significant (P < 0.05) while canthal index‑outer canthal distance correlation was not
significant (P > 0.05). Conclusion: There were no significant gender differences
regarding canthal and circumference interorbital indices.
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INTRODUCTION
Anthropometry, a subset of anthropology, is concerned
with measurements of the human body.[1] It is associated
with physical differences, especially as it pertains to
skeletal and racial groups. Canthal and circumference
interorbital indices are important parameters in
craniofacial anthropometry. Several literatures containing
varied values of these parameters for various populations
exist due to age, gender, and differences in ethnicity.
Studies on canthal and circumference interorbital indices
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Furthermore, only a handful of research literatures
containing circumference interorbital index for a Nigerian
population exist.[11‑14] On the other hand, there are various
studies on the canthal index in a Nigerian population.[8,9,13‑19]
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have been conducted previously.[2‑7] Also, only a few
Nigerian studies [8‑10] reporting the normative values
for the selected parameters (head circumference, inner
canthal distance, outer canthal distance) have been
conducted.
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In spite of the fact that studies on canthal and circumference
interorbital indices abound, including in Nigeria, the
literature is lacking as these studies have not been conducted
among the Urhobo people. This gap in the literature is
what this study intends to fill. Lack of normative data
for these indices may militate against clinical assessment
of the appropriate craniofacial deformities in the study
population.
This study will provide normative data of the head
circumference, inner and outer canthal distances, canthal
index, and circumference interorbital index, which
are useful for anthropology, craniofacial surgery as
well as the evaluation and treatment of congenital or
posttraumatic deformities of the craniofacial regions.
Examples of such traumatic deformities are telecanthus,
ocular hypertelorism, and craniosynostosis. The aim of
this study was to determine canthal and circumference
interorbital indices among the Urhobo people of Nigeria,
aged 18–30 years.

Figure 1: Measurements of head circumference and canthal distances
E=Head circumference; BC=Inner canthal distance; AD=Outer canthal
distance

•

Head circumference was measured by placing the
nonstretchable tailor tape from the occipital prominence
to the supraorbital bridge [Figure 1]. Each subject was
seated comfortably in a chair with the subject’s head at
the same level as the examiner’s head.

Selection criteria

Study design

This was a descriptive anthropometric study conducted
between Februray 2012 and August 2012.

Subjects were selected if they met the following criteria:
no history of craniofacial trauma, surgery, or congenital
anomaly and no clinical evidence of telecanthus or
epicanthus. In addition, parents of the subjects up to the
second generation had to be Urhobo.

Study population

Calculation of the indices

MATERIALS AND METHODS

The study population comprised all students of the Urhobo
ethnic group, aged 18–30 years in the Delta State University,
Abraka, Delta State, Nigeria.

Sampling technique

The sample had 601 subjects, 313 males and 288 females,
and the mean age was 21.99 years using the simple random
sampling technique.

Ethical issues

Prior to measurement, informed consent was obtained from
the subject in accordance with the international ethical
standard.[20]

Measurement of parameters

The following measurements were carried out:
• The inner canthal distance was measured by making the
subject look straight horizontally toward the examiner
in an anatomical position while sitting in a chair
• In the case of the outer canthal distance, the subject was
asked to look upward in order to maximize the contrast
(minimize the error) between the sclera and the skin
• Inner and outer canthal distances were measured
between the two medial and two lateral angles
of the palpebral fissures, respectively, using the
nonstretchable plastic centimeter ruler held tightly
against the bridge of the subject’s nose [Figure 1]. This
method is in accordance with previous studies[7,21]
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The indices were calculated as follows:
• Canthal index = (inner canthal distance ÷ outer canthal
distance) ×100
• Circumference interorbital index = (inner canthal
distance ÷ head circumference) ×100.
The data obtained were subjected to statistical analysis
using descriptive and inferential statistics, with the aid
of the statistical package of social sociences, version
20. P value ≤ 0.05 was considered to be statistically
significant.

RESULTS
The mean craniofacial dimensions are summarized in
Table 1. Sexual differences were observed with regard to
inner canthal distance, outer canthal distance, and head
circumference, which were found to be significantly
larger in males compared to females (P < 0.05). The mean
circumference, interorbital index, and canthal index were
observed to be larger in males compared to females but
the differences were not statistically significant (P > 0.05).
Correlation coefficient between the canthal index and canthal
distances are shown in Table 2. Correlation coefficient between
the canthal index and inner canthal distance was found to be very
high, positive, and significant, indicating a strong relationship
between the two parameters. Correlation between the canthal
43
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Table 1: Results of descriptive statistics of parameters and t‑tests between genders
Parameters

Gender

N

Range

Mean

SD

Df

t

P value

Inner canthal distance (cm)

Male
Female
Total
Male
Female
Total
Male
Female
Total
Male
Female
Total
Male
Female
Total

313
288
601
313
288
601
313
288
601
313
288
601
313
288
601

2.90‑4.95
2.95‑4.80
2.90‑4.95
8.95‑11.95
9.20‑12.00
8.95‑12.00
30.70‑60.15
50.00‑58.70
30.70‑60.15
27.62‑48.28
29.52‑46.39
27.62‑48.28
5.10‑13.03
5.11‑8.61
5.10‑13.03

3.97
3.85
3.91
10.68
10.44
10.57
55.54
54.35
54.98
37.12
36.84
36.99
7.15
7.08
7.12

0.37
0.33
0.36
0.53
0.53
0.54
2.03
1.57
1.91
2.78
2.60
2.68
0.74
0.61
0.68

599

4.164

0.001*

‑
599

‑
5.54

‑
0.001*

‑
599

‑
7.93

‑
0.001*

‑
599

‑
1.68

‑
0.20**

‑
599

‑
1.31

‑
0.19**

‑

‑

‑

Outer canthal distance (cm)

Head circumference (cm)

Canthal index

Circumference interorbital index

Df=Degree of freedom; SD=Standard deviation. *Significant. **Not significant

Table 2: Results of correlation analyses
Parameters

N

Correlation
coefficient

P
value

Significance

Canthal index‑inner canthal distance
Canthal index‑outer canthal distance
Circumference interorbital index‑inner canthal distance
Circumference interorbital index‑head circumference
Circumference interorbital index‑canthal index

601
601
601
601
601

0.82
0.07
0.89
‑0.26
0.79

0.001
0.092
0.001
0.001
0.001

Significant
Not significant
Significant
Significant
Significant

index and outer canthal distance was observed to be very poor
and statistically not significant. The correlation coefficient
between the circumference interorbital index and canthal
index was found to be very strong, positive, and statistically
significant, hence indicating a strong relationship [Table 2].
Correlation coefficient between the circumference interorbital
index and inner canthal distance and head circumference
are also depicted in Table 2. Correlation coefficient between
circumference interorbital index and inner canthal distance
was found to be very high, positive, and statistically significant
while it was very low, negative, and statistically significant in
the case of correlation coefficient between the circumference
interorbital index and head circumference.
Figures 2 and 3 show scatter plots and fit lines demonstrating
relationships between the canthal index and inner
canthal distance and outer canthal distance, respectively.
Figures 4–6 show scatter plots and fit lines demonstrating
relationships between circumference interorbital index and
inner canthal distance, and head circumference and canthal
index, respectively.

DISCUSSION
In the present study, male values for inner canthal distance,
outer canthal distance, head circumference, canthal index,
44

Figure 2: Scatter plots showing the relationship between canthal
index and inner canthal distance

and circumference interorbital index were higher and
this report is in line with the reports of some previous
studies[2,9,11,13,15,16,21] but at variance with others.[4,8,12]
Sexual differences with regard to inner canthal distance, outer
canthal distance, and head circumference were found to be
significantly larger in males (P < 0.05). However, the mean
circumference interorbital index and canthal index were
Annals of Bioanthropology | Jul-Dec 2015 | Vol 3 | Issue 2
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Figure 3: Scatter plots showing the relationship between canthal
index and outer canthal distance

Figure 4: Scatter plots showing the relationship between circumference
interorbital index and inner canthal distance

Figure 5: Scatter plots showing the relationship between circumference
interorbital index and head circumference

Figure 6: Scatter plots showing the relationship between circumference
interorbital index and canthal index

observed to be larger in males but sexual differences were not
statistically significant (P > 0.05). This result disagrees with
previous similar studies[12,13,15,22] where statistically significant
sexual differences (P > 0.05) were observed.

low and negative correlation coefficient, suggesting that an
increase in growth of head circumference predicts a decrease
in the circumference interorbital index. Interestingly, there is
high positive relationship between canthal and circumference
interorbital indices, indicating the same directional change.

In similar studies, [2,14] there were no significant
differences (P < 0.05) between males and females in the
linear measurements. Genetics and environmental factors
could be responsible for the variations observed.
The correlation of indices studied and their respective linear
dimensions is linear, positive, and significant if the index is
directly related to the linear dimension. It may therefore,
suggest that there is the same directional change in canthal
index and circumference interorbital index for every
growth change in inner canthal distance. However, canthal
index‑outer canthal distance with inverse relationship has a
poor correlation coefficient while circumference interorbital
index‑head circumference also with inverse relationship has
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CONCLUSION
From the findings obtained in this study, all linear dimensions
(inner canthal distance, outer canthal distance, and head
circumference) show that male is significantly higher than
female. There were no significant gender differences regarding
canthal and circumference interorbital indices. Canthal
index‑inner canthal distance, circumference interorbital
index‑inner canthal distance, circumference interorbital
index‑head circumference, and circumference interorbital
index‑canthal index show a significant correlation (P < 0.05)
while the correlation coefficient of canthal index‑outer
canthal distance was not significant (P < 0.05).
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