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ABSTRACT

Introduction:

Craniofacial indices provide an objective anthropometric basis for the assessment of extant
ethnic-based morphological variation in facial norms and features. Cephalic index (Cl), the
continuous variable that defines the linear craniometric relationship between head breadth and
head length, carries a significant relevance in that direction.

Materials and Methods:

The current study is a descriptive one that aims at generating gender-specific mean Cl values
for a sample population of 200 pure breed Urhobo indigenes resident in the Nigerian Niger-
Delta region

Results:

The male study population of 150 Urhobo subjects presented a mean Cl of 81.5+5.2, as against
84.9+3.1 in the female sample population of 50 participants; these gender differences were
statistically significant on t-test inferential analysis (p=0.03).

Conclusion:

Undoubtedly, the obtained study results as presented, with its comparative relevance, would
stimulate substantial interest among physical anthropologists, practitioners of cosmetic surgery
and other medical experts concerned with the development and application of scientific
knowledge related to physical human variability.
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In Physical anthropometric indices in the homo-sapiens
species and her subspecies are notably dynamic in
arithmetic value, varying significantly according to the
dictating influence of genetic and environmental
factors that bear a direct relationship with subjects’
race, ethnicity, age, gender and geo-ecological
conditions.  This  anthropologic  statement  of
anthropometric characteristics appeared to be deeply
appreciated and fully recognized by Anders Adolph

Retzius, whose postulation of the craniometric theory
of cephalic index led to the classification of crania into
the dolichocephalic, mesocephalic and brachycephalic
subtypes.

Distinguished both as a licensed doctor of medicine
and as an Anatomist, Retzuis presented his cephalic
index hypothesis to his supervisees at the Karolinska
Institute as a scientific basis for objective
craniometrical comparison, contrast and categorization.
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Retzuis was also a polygenist who dedicated most of
his craniometric research to the study of different skull
types from different races, in their pioneering attempt
to define and understand the origin of the races.
Retzuis cranial index, as it is sometimes called, is a
methodical expression in formula, of the linear
craniometric relationship between two measured
dimensions: the maximum cranial breadth and the
maximum cranial length.

Research ethical considerations

Ethical clearance for this descriptive study in
craniometry was sought and obtained from the Ethics
and Research Committee of College of Health
Sciences, Delta State University, Abraka, Nigeria.

Community entry and Participants

An initiating step in data collection for the current
quantitative study, community entry and participants’
orientation, was carried out to raise the level of public
awareness as it concerns the scope, aims and objectives
of the study. Participants were encouraged to freely
express their doubts and ask questions pertaining to the
nature of the present research effort, after which a
written consent was signed and/or thumb-printed.

For this cross-sectional study, 200 second generation
Urhobo indigenes, resident in Ovu community for over
a decade, were selected into the study sample. Absence
of obvious signs and symptoms of congenital and
acquired abnormalities with affectation of physical
facial development was an absolute inclusion criterion.
Congenital abnormalities considered in this category
included Downs syndrome, Carpenters syndrome and
Aperts disease etc. Provision of evidence in support of
participants’ age was also considered necessary for
inclusion. All 200 participants were aged between 17 —
45 years with a gender distribution of 1: 4 (i.e. 150
male subjects as against 50 females).

Measurement of craniometric variable

All subjects selected for CI measurement were first
placed comfortably in the sitting position. This was
followed by selection of relevant craniofacial
landmarks by gentle palpation.From before backwards,
selected anthropometric landmarks include the summit
of the glabella, the widest (lateral-most) diameter of
the head and the opisthocranium.

Head length was measured as the distance between the
glabella anteriorly and the opisthocranium posteriorly.
For the head breadth, the widest diameter of the head at
right angle to the median plane was measured using the
sliding vernier caliper. Monopoly of craniofacial
measurements was completely ruled out as all
measurements  were  obtained in triplicates;
consequently, only the average value was recorded as
the true measure of the head length and breadth
respectively. The Cl was then calculated as the ratio of
the obtained head breadth to head length, and
expressed in percentage

Continuous Data Analysis

All collected data regarding obtained head length and
head breadth in the current investigation were collated
and subjected to descriptive and inferential analysis by
a team of certified computer analysts and statisticians.
The William S Gosset t-test statistical tool in the IBM
Statistical Package for the Social Sciences, version 23,
was used to establish significant sexual dimorphism a
p—value set at < 0.05.

Obtained mean value of cephalic index (CI), with
standard deviation and related descriptive statistical
data are presented in tables | for selected male and
female Urhobo participants. Table Il is a comparative
presentation of Cl angle from various other population
groups.
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Table I Minimum (min), maximum (max), mean
values and standard deviation (SD) of cephalic
index (Cl)among sampled male and female Urhobo

subjects
Variable N Min Ma Mean P
X with SD

Male 15 579 969 81.5+5.2 0.03
Cephalic 0

Index

Female 50 75.8 994 84.9%3.1 0.03
Cephalic

Index

Significant gender dimorphism selected at p < 0.05

Table Il ;: Comparative data on cephalic index (ClI) as
reported in other sample populations.

Author (Date)

Al Guniad (2007)
Anibor and
Okobiah (2013)
Emad and Naif
(2012)
Peck
(1970)
Sahr
(2012)
Shweta (1970)

and Peck

and Naif

Population/ethnic ~ Facial Angle
group

Yemeni 91.0+3.0
Itsekiris 83.4+4.1
Palestinians 92.2+4.1
Europeans 102.5£2.7
Saudi Arabians 89.7+£3.5
Malwa 161.945,4

CephalicIndex g \Male mFemale
90 -~

80 -
70 -
60 -
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Frequency
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U RN
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Q Q Q 1

NG
(;\ .

The results of the current cephalometric investigation
indicate that Urhobo subjects are predominantly
brachycephalic, as obtained cephalic index (CI) for the
1000 Urhobo subjects studied herein, showed a 54%
prevalence of broad-headedness. The total populations’
mean cephalic index of 83.1+4.1evidently places this
Urhobo norm within the brachycephalic range, from
80.0-84.9. Cl. A drop in CI from a mean value of
84.9+3.1 in the female study population to 81.5+5.2 in
the male sample subset is evident on perusal of
contents of Table 1 making the variable display female
dominance herein. Cephalic indexes in the
mesocephalic range were prevalent in39% of the
sample population: only a 7% prevalence rate of
dolicocephaly was observed.

A global trend towards brachycephalization and
mesocephalizationis apparent on review of Cl values
reported by Shah and Jadhav’ and Golalipour® for
Mumbai subjects in Indian and, a Turkish population,
in that order. In his 2006 cross-sectional study to
determine the ethnic effect on CI values, Golalipour
subjected 410 normal 17 — 20 year old female
participants to cephalometric analysis in Gorgan,
Northern Iran. Mean Cl was 82.8+3.6 and 85+4.5 in
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the Turkman and Native Fars groups respectively. In
contrast with Golalipours single gender study, Shah
and Jadhav’s male and female gender cephalometric
investigation of Mumbai students, aged 17-23 years,
produced results in the brachycephalic range for male
volunteers (81.28), and within mesocephaliclimils, for
female participants, with obtained CI of 75.22.

Comparative analysis of existing literature from
diverse geo-ecological settings tend to suggest an
intimate reciprocal relationship between
brachycephalization and mesocephalization such that
brachycephalic head types are closely followed in
prevalence, frequency and  dominance by
mesocephalic medium heads, and vice versa.
Mesocephalic heads dominate the craniometric
anthropologic maps in studies and reports authored by
Kumari et al."*and Swapnali, ° to determine the most
prevalent head type in 280 Andhra Pradesh Indians and
100 Mumbai students respectively. A total of 31.4% of
the 170 male subjects investigated in the Kumari
research series were mesocephalic followed by a male
brachycephalic prevalence of 23.5%. This prevalence
trend is reversed among the 110 female subjects
recruited into the Kumari study where 26.4%
brachycephalic female heads and 10% mesocephalic
female heads were observed. Of the 50 male students
evaluated in the Swapnaliet al. study series of 2011, 20
subjects (40% of sample population), were
mesocephals, while 6 female subjects (12%) showed
Cl values in the brachycephalic range. The mean
cephalic index in both sexes was 78.48, ranging from
62.90 to 103.30.°

In line with the arguments associated with the “nature
versus nurture” debate, aetiological factors underlying
the reported variation existing in mean CI values as
presented herein, are multifaceted, ranging from
acquired geo-ethnic influences (exemplified by Urhobo
land, Urhobo people and Urhobo ethnicity), through
hereditary gender considerations (observed in feminine
versus masculine dimorphism) to age-related factors,
among others.

Conclusion

While recommending further, and accelerated
international commitment to practical growth and
development of anthropometry from its somewhat

academic and rudimentary stage in Nigerian, it may be
concluded that from research findings presented herein,
that the cephalometric measure, cephalic index, shows
significant variability along ethnic, gender, ecological
and age-related lines.
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