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Introduction 

Fetal ultrasound-estimated cephalic index refers to 

the ratio of the fetal biparietal diameter (BPD) to the 

occipito-frontal diameter (OFD) by means of 

ultrasound estimation. The cephalic index was first 

defined by Anders Retzius (1796-1860), a Swedish 

Professor of Anatomy and first used in physical 

anthropology to classify ancient human remains 

found in Europe into races, based on similar 

measurements [1].  The cephalic index has since 

been regarded as a useful anthropometric variable 

used in physical anthropology to determine 

variations in gender, age, race and ethnicity [2].  

 
 

 

A range of cephalic indices have been compiled  and 

currently regarded as international standard to 

describe various head shapes which include 

dolichocephaly (long head, ≤ 75 %), mesocephaly 

(medium size head,  76 - 79 %), brachycephaly 

(broad head, 80 - 85%), hyperbrachycephaly (very 

broad  head, > 85 %) [3]. 

 

Several physical anthropometric studies conducted in 

Nigeria suggest variations in cephalic indices among 

adults and adolescents of ethnic groups including the 

Yoruba, Igbo and Hausa [4, 5].  
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The adult Yorubas were considered largely 

dolichocephalic with sexual dimorphism; the males 

having a higher cephalic index than the females [2]. 

Adult Igbos were reported to be brachycephalic [6]. 

Adult Hausas were seen as mesocephalic [7].  

 

A recent study of 1,500 adult subjects comprising 

equal number of Igbo, Yoruba and Hausa ethnic 

groups however, indicated that all three  were 

brachycephalic [8]. It is also noted that there is 

significant variation between the cephalic indices of 

Nigerian and Caucasian fetuses [9]. The purpose of 

this present study was to compare, using ultrasound, 

the cephalic indices of Igbo, Yoruba and Hausa 

fetuses.  

 

Materials and methods 

This was a prospective, cross sectional, clinical study 

involving volunteers who came for obstetrical 

ultrasound scan.  Four private diagnostic centres in 

Lagos, Kano and Enugu were used for the study 

which took place between March and October 2016. 

The volunteers were recruited consecutively and 

only dropped if they withheld consent. Ethical 

committee approval from one of the centres was 

obtained prior to the study.  

 

Data was eventually collected from 600 pregnant 

participants in second and third trimesters who met 

the inclusion criteria.  These criteria included 

ethnicity that was limited to Yoruba, Igbo and Hausa 

fetuses without anomaly, and singleton gestations. 

Participants  with history of obstetric complications, 

intrauterine growth retardation and foetal cranial 

anomaly were excluded. 

 

The measurements were performed by the 

investigator and other sonographers using a Hitachi 

EU 525, Sonoline SI 450, Toshiba Tian Yi machine 

and Mindray DC-6 expert ultrasound machines with 

a 2.5 to 3.5 curvi-linear probe. Fetal Biparietal 

diameter (BPD) measurements were taken in an axial 

plane as described by Hadlock et al. [12] at the level 

of the thalami, where the continuous midline echo is 

broken by the cavum septum pellucidum. 

Measurement of BPD was taken from the outer edge 

to the outer edge of the parietal bone.  

 
The occipito-frontal diameter (OFD) was measured 

in the same plane between the leading edge of the 

frontal bone and the outer border of  the occiput. The 

cephalic index was calculated as a percentage of the 

ratio of biparietal diameter to the occipitofrontal 

diameter (BPD/OFD x 100). Statistical analyses 

were performed with the aid of Microsoft excel 

statistical package. 

 

Results 

The throughput (Table 1) and demographic 

characteristics of subjects are shown (Table 2). Table 

3 Shows the mean cephalic indices of the Igbo, 

Yoruba and Hausa ethnic groups, while Table 4 

compares the present study with previous ones. 

Figure I is distribution of cephalic index with 

increasing gestational age, while Figure II compares 

cephalic indices between paediatrics and adults 

among  the  Igbo, Yoruba and Hausa ethnic groups.  

 

  
Figure I: Mean cephalic indices of Igbo,  Yoruba 

and Hausa fetuses from 12 to 40 weeks gestational 

age 
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Figure II: Comparison between adult and fetal 

cephalic indices of the Igbo, Yoruba and Hausa ethnic 

groups 

 

Table 1. Throughput of participants in the study centres 
 

Parameter Centres 

A B C D 

Throughput 218 140 121 206 

Excluded 18 31 30 6 
Sample size 200 109 91 200 

 

Table 2. Characteristics of  participants 
 
Parameter Centres 

A B C D 
Mean age (years) 32±3.6 30±5.2 32±4.1 29±3.1 
2nd trimester 102 58 42 119 
3

rd
 trimester 98 51 49 81 

 

Table 3. Cephalic indices of fetuses 
 
GA 

groups 

Ethnic group 

Igbo (%) Yoruba (%) Hausa (%) 

12-16 79.9±4.9 79.3±6.8 73.7±0.6 

17-21 79.6±4.0 80.2±4.2 78.2 ±1.2 

22-26 78.8±2.9 79.5±5.5 78.6±3.3 

27-31 78.9±2.5 76.7±5.5 78.9±3.4 

32-36 79.1±2.8 77.4±5.5 79.5±2.8 

37-41 81.4±3.3 81.4±3.0 81.7±4.0 

Mean 80.0±3.4 79.1±5.1 78.4±2.6 

Discussion 

The present study provides valuable data pertaining 

to the cephalic indices of the Igbo, Yoruba and 

Hausa ethnic groups of Nigeria.  

 

There were 600 participants for this study 

comprising 321 (53.5%) who were in second 

trimester,  and 279 (46.5%) in third trimester. All the 

participants had age ranging from 29 ± 3.1 to 32 ± 

4.1 years. 

 

The findings of this study puts the cephalic indices 

of the Igbo, Yoruba and Hausa fetuses at 80 ± 3.4, 

79.1 ± 5.1 and 78.4 ± 2.6, respectively. On 

comparison with their adult counterparts, the 

findings of this study affirms those of Chisom [6], 

and Ewunonu [8], on brachycephalization of the 

Igbo tribe, and Oladipo [2], which ascribes a 

mesocephalic  head shape for  Hausa  and Yoruba.  

 

If the values of the fetal  cephalic indices from this 

study are compared with the those of adult of  Igbo, 

Yoruba and Hausa ancestry, described by Ewunonu  

[8], One can predict that the fetal cephalic indices of 

the Yoruba and Hausa ethnic groups  will progress to 

the brachycephalic head shape in post-natal life. One 

can also suggests genetic transmission of traits such 

as head shapes and sizes. 

 

It was observed that the cephalic indices of all 

groups changed several times between 12 weeks to 

term. This finding tallies with those of Mador et al 

[10] and Gray et al [13], which relates the change in 

the cephalic indices to increase in gestational age. It 

is noted however,  that the change in cephalic indices 

between the three groups in various gestational ages 

also varied.  

 

These variations of head shapes among the Yoruba 

and Hausa fetuses are lost at term where both groups 

are known to demonstrate  mesocephalic head shape. 

The Igbo foetuses assume the brachycephalic head 

shape, thus agreeing with the findings of Ugwu et al. 

[11] on brachycephalization of Igbo foetuses. There 

is however no current publication on fetal cephalic 

indices of Yoruba and Hausa foetuses. 
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It is therefore, our conclusion that fetal cephalic 

index of Igbo, Yoruba and Hausa foetuses are 80 ± 

3.4, 79.1 ± 5.1 and 78.4 ±2.6 respectively. The Igbo 

foetuses have brachycephalic head shapes. The 

Yoruba and Hausa foetuses have mesocephalic head 

shapes.  

 

Recommendation 

Further studies should attempt to capture the 

relationship between fetal and maternal/paternal 

cephalometric parameters.  
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