
1. Introduction 
 
The evaluation and measurement of the human body 
dimensions are achieved by physical anthropometry 
(1). The human body dimensions are affected by eco-
logical, geographical, racial, gender and age factors 
[2,3]. Physical differences between people can be 
recorded by measurement, and based on these meas-
urements different indices can be worked out and 
used in differentiation of racial and gender differ-
ences [4,5,6,7]. 
 Craniofacial anthropometry has become an 
important tool used in genetic counseling, recon-
structive surgery and forensic medicine 
[8,9,19,11,12]. Most of the craniofacial parameters 
have been studied extensively in most populations of 
the world including Nigeria. Such parameters in-
clude: nasal parameters [13,14], orbital dimensions 
and canthal distances(11,15),facial height, mandibular 
height, maxillary height and orofacial height [12,16]. 
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Circumference interorbital index (C.I.I) is an important parameter in craniofacial anthropometry. The knowl-
edge of its normal values for a particular region can be used in the treatment of certain craniofacial abnormali-
ties. Thus the study was conducted to document its values for possible ethnic differences between Nigerian 
ethnic groups. A total of 800 adult Ibibios were randomly selected for the study. They were made up of 400 
male and 400 female Ibibios by both parents and grand parents. The subjects were  selected from Uyo in Akwa 
Ibom State and Port Harcourt in Rivers State. All the subjects were purely Ibibios by both parents and grand 
parents. The inner canthal distances (ICD) and head circumferences (HC) of the subjects were measured using 
standard anthropometric methods and circumference interorbital index calculated as ICD/H.C x 100. The result 
obtained showed that Ibibio females had a C.I.I of 5.93, while the males had 6.26 as C.I.I. Observation showed 
that the males had a significantly higher value than females (p<0.05).Thus circumference interorbital index 
was sexually dimorphic. The result of this study will be of importance in anthropology, genetics, forensic 
medicine and craniofacial surgery. 
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 Circumference inter-orbital index of African 
American has been studied. Reports show that male 
and female of this population have mean values of 
5.89 and 5.98 respectively [17]. Turkish population 
has mean CI-I of 5.60 and 5.65 for male and female 
respectively[2]. Reports on circumference inter-
orbital index (CI-I) are however few with no record 
on Ibibios. Thus the present study was aimed at 

documenting standard values of CI-I for Ibibios and 
also at comparing the values with available data 
from other ethnic groups and other populations of 
the world for any ethnic or racial differences which 
would be very useful in anthropological studies, cra-
niofacial surgery, diagnosis of craniofacial anoma-
lies and forensic medicine. 
 The Ibibios constitute one of the tribes in Ni-
geria. They are mostly found in the Southern  part of 
the country. They are mostly traders by profession, 
although some are farmers. They speak Ibibio. The 
Ibibios constitute the fourth largest ethnic group in 
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Nigeria. They are found in the Niger Delta area, es-
pecially in Akwa Ibom state. 
 
2. Materials and Methods 
 
In the present study, eight hundred (800) subjects 
were selected randomly from Uyo in Akwa Ibom 
state and Port Harcourt in Rivers state all in South-
ern Nigeria between July and November, 2009. The 
ages of the subject ranged from 18 -80 years. The 
eight hundred subjects were made up of four hun-
dred (400) males and four hundred (400) females by 
both parents and grand parents. 
 All the subjects used for this study had nor-
mal craniofacial configuration, no regular physical 
training such as karate, judo e.t.c., which might have 
exerted stimulus on the growth dimension of the 
head and face. Subjects with any craniofacial abnor-
mality such as: macrocephaly, microcephaly, tele-
canthus, epicanthus, hypertelorism e.t.c., or prior 
craniofacial surgeries were excluded. All subjects 
gave their consent orally. 
 The measurements were taken at a fixed time 
between 9am and 4:30pm to eliminate the discrepan-
cies due to diurnal variation. Standard methods were 
used for all measurements [2,3]. 
 The inner canthal distance was determined 
by having the subject look straight in an anatomical 
position at the examiner, while the non- stretchable 
transparent centimeter ruler was held tightly against 
the bridge of the nose of the subject and the reading 
was taken from the left medial angle to right medial 
angle of the palpebral fissures. This gave the inner-
canthal distance (ICD). The head circumference was 
determined using tape rule from the occipital promi-
nence to the supra orbital bridge. In the case of some 
fashionable hairstyles, the tape was drawn tightly 
and compressed against the hair as much as possible. 
In cases of braids female subjects, the tape was al-
lowed to 
come in 
con tac t 
with the 
skin and 
not over 
the lump 
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of the hair. 
 All measurement was taken with the same 
instruments and the subject seated on a plastic chair 
opposite the examiner. The subject head was at the 
same level as the examiner head. The subjects face 
was well illuminated. Circumference inter-orbital 
index was calculated as the ratio of inner intercan-
thal distance over the head circumference multiplied 
by 100 (CI-I= ICD/HCx100). 
 
3. Results 
 
The results of this study are presented in tables 1-
3 .The mean circumference inter orbital index of 
Ibibio males was found to be 6.26 while the mean 
circumference inter orbital index of Ibibio females 
was 5.93. In all, Ibibio females had the highest mean 
circumference inter orbital index of 6.56 and the 
lowest mean circumference inter orbital index of 
5.75. (Table1). 

  For the total population, (male and female) 
Ibibio ethnic group had a mean circumference inter 

Age Groups Males Females 

18 – 22 6.31 ± 0.41 6.08 ± 0.55 

23 – 27 6.25 ± 0.40 5.96 ± 0.59 

28 – 32 6.29 ± 0.24 5.86 ± 0.49 

33 – 37 6.29 ± 0.43 5.84 ± 0.51 

38 – 42 6.17 ± 0.45 5.87 ± 0.51 

43 – 47 6.21 ± 0.47 5.76 ± 0.62 

48 – 52 6.25 ± 0.25 5.75 ± 0.63 

53 – 57 6.34 ± 0.53 5.28 ± 0.62 

58 and above 6.03 ± 0.53 6.56 ± 0.36 

Table 1. Circumference interorbital index (CI.I) of Male 
and Female Ibibios. 

Table 2: Mean Standard Deviation and Z-test values for Circumference inter-orbital index  
of Male and Female Ibibios in Age Groups. 

  Males (n= 400) Females (n=400) Total (n=800) Z - critical Z –calculated Inference 

Variables Ibibios Ibibios Ibibios       

Mean  (CI.I) 6.26 ± 0.46 5.93 ± 0.57 6.09 ± 0.54 1.96 4.51 Significant 



orbital index of 6.09 (Table 2).Generally males had 
higher value than females (p<0.05). 

 
4. Discussion 
 
Anthropometric studies are integral part of craniofa-
cial surgery and syndromology [19]. Normal values 
of inter canthal distances, head circumference and 
circumference interorbital index are vital measure-
ments in the evaluation, diagnosis of craniofacial 
syndrome and post traumatic deformities. Knowl-
edge of the normal values for a particular region can 
be used to treat abnormalities to produce the best 
esthetics and functional results [3]. For these pur-
poses, standards based on local data are desirable 
since these standards reflect the different patterns of 
craniofacial growth resulting from racial, ethnic, so-
cial and dietary differences. 
 The present study has revealed the unique-
ness of the Ibibios’ mean circumference interorbital 
index. The study found the mean circumference in-
terorbital index of Ibibio males (6.26) to be higher 
than that of the females (5.93). The difference was 
statistically significant (p<0.05) thereby establishing 
the fact that sexual dimorphism exists among Ibibio 
adults which is in agreement with earlier authors 
[3,17].   The values reported for the Nigerian popu-
lation in the present study for males was signifi-
cantly higher than those earlier reported for other 
populations of the world except for Ijaw males. 
Similarly, the female value was higher than that of 
the Turkish population but lower than the values ob-
tained for the African-Americans, Ijaws and Igbo 
females (table 3). This has clearly shown that cir-
cumference inter-orbital index differs amongst dif-
ferent ethnic groups and that values for each ethnic 
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group are necessary since a value for a group is not 
applicable in another group. It is also clear from the 

present study that the 
Nigerian population 
when compared with 
other tribes of the world 
previously studied show 
higher values. Thus Af-
rican seems to have 
higher values compared 
to Caucasians earlier 
reported [2]. 

 
5. Conclusion 
Considering the standard methods used in carrying 
out this study, the scarcity of data on the above sub-
ject, most especially in Nigerian populations and the 
importance of this anthropometric parameter in fo-
rensic medicine, anthropological studies and cranio-
facial surgery, we recommend that anthropologists, 
clinicians and forensic experts should obtain this 
data and used in their quest for knowledge . We also 
recommend that more studies covering most tribes 
and ethnic groups of the world should be carried out 
for comprehensive documentation. 
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