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INTRODUCTION 

The decline in the AP of pupils at all levels of education 

despite the revised and improved teaching curriculum 

has become a major concern in academics. Possible 

factors resulting to these decline have been examined by 

scholars in other disciplines with the hope of finding a 
solution (Mushtaq and Khan, 2012). CI and forms of 

head may be factors to this effect. CI is the most 

frequently investigated craniofacial parameter as it 

utilises the length and breadth of the head, which are 

useful indices in the study of secular trend (Kouchi, 

2000). It is one of the clinical anthropometric parameters 

employed in the investigation of craniofacial skeletal 

deformities and brain development because of its validity 

and practicality (Grant et al., 2003; Akinbami, 2014). It 

is anthropomeric knowledge that an increase in brain size 

runs parallel with an increase in head size and with a 
change from dolichocephaly to brachycephaly 

(Pickering, 1930). There is a +0.37 correlation between 

cranial capacity and the CI, and more of the 

brachycephalic population have bigger cranial capacities. 

The average size of the brain for the dolichocephalic 

heads, 1135.4 cc.; for the mesocephalic, 1144.2 cc., and 

for the brachycephalic, 1180.7 cc (Beals et al., 1984). 
 

CI has been used in the determination of racial affinity 

and sexual differences (Maina et al., 2011; Mukhtar et 

al., 2018). It has also been studied in several pathological 

conditions (Fawehinmi and Ligha  2011; Muhammad et 

al., 2014). CI is calculated as the percentage of head 

breadth, and is measured as the distance between the 

furyon on both sides of the head to length; measured as 

the distance between glabella and inion in the skull (Shah 

et al., 2015). 
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ABSTRACT 
The academic performance of students at all levels of education can be affected by several factors. This study was 

undertaken to examine the relationship between the cephalic index (CI) and the academic performance of primary 

school pupils in Makurdi, North Central Nigeria, with a view to providing reference data for craniometric 

parameters of the groups studied; and to determine the predominant anatomy head form. Four hundred 

questionnaires (400) were distributed to subjects and cephalic measurement (length and breadth) of all four 

hundred subjects were taken using a sliding vanier caliper. CI was calculated and the academic performances 

(APs) of the pupils were collected from the school records through the questionnaires distributed. Data collected 

were analysed using SPSS (version 22.0). Data were expressed using descriptive statistics, such as means and 

percentages. The inferential statistical technique, Pearson Chi-square test was used to assess the degree of 

association to determine the relationship between the CI and APs of the subjects. P < 0.05 was considered 

statistically significant. Results showed that the mean head length and breadth for males and females were 
(16.14±0.74, 16.6 ±0.21) and (13.33±0.44, 13.51±0.19. The mean CIs were 82.34±1.30 and 81.62±2.06 for males 

and females respectively. Sex differences were observed to exist between male and female participants with 

respect to CI. Mesocephalic was the predominant head form with 64.3 %. Pearson chi-square correlation test 

showed no relationships between CI and AP of primary school pupils in Benue State (p = 0.209. p > 0.05), and as 

such, it is statistically not significant. 
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CI was first defined by a Swedish professor of Anatomy, 

Anders Retzius (1796–1860) and first used in physical 

anthropology to classify ancient human remains found in 

Europe (Anitha et al., 2011; Setiya et al., 2018). The 

notion of CI as a percentage of width to length in any 

skull was introduced by Van Lindertetal (Likus et al., 
2014). Measurements feature on the head to calculation 

of CI is a Cephalometry technique that is used to 

summarise the anatomical complexes of the head and 

face of human being. This provides a system for metrical 

recording of size and proportions of craniofacial features 

instead of subjective impressions. These recordings yield 

a numerical expression which is important in evaluating 

population by comparison of head form and face form 

(Shah et al., 2015; Kpela et al., 2016). Anders Retzius 

(1840) was the first to classify head forms based on 

cranial morphology. He described as 

gentesdolichocephalaet hose individuals with an 
elongated skull shape, and gentesbrachycephalae those 

whose skulls were short, but he did not at that time, 

assign numerical values to distinguish one category from 

the other (Franco et al., 2013; Kpela et al., 2016). The 

concept was later enhanced with the addition of 

intermediate values and terms that provided a clear 

system of classification which reflects most 

appropriately the different forms of human head (Farkas 

et al., 2005; Kpela et al., 2016). Based on CI and using 

the Martin-Saller scale, five morphological head types 

are internationally recognised. They are: 
Ultrabrachycephalic (CIabove 90 %), 

Hyperbrachycephalic (CI above 85 %), Brachycephalic 

(CI between 80-84.9 %), Mesocephalic (CI between 75-

79.9 %) and Dolichocephalic (C I <74.9 %) (Williams  et 

al., 1995; Kpela et al., 2016). AP, also referred to as 

academic or scholastic achievement is the outcome of 

education; it is the extent to which a student, teacher or 

institution has achieved their educational goals. This 

performance is characterised by performance on tests 

associated with coursework and the performance of 

students on other types of examination. AP has been 

analysed from the level of knowledge, mostly expressed 
in numerical gradation, as a result of evaluation that 

measures the product of the teaching-learning process, in 

which a student is involved (Granados et al., 2019).. 

Considering that the AP of students is the result of the 

integration of several factors that affect students, 

scholars agreed that a students’ academic achievement is 

a result of their cognitive and non-cognitive attributes 

(Lee and Shute, 2010), as well as the socio-cultural 

context in which the learning process takes place (Liem 

and McInerney, 2018; Liem and Tan, 2019). The 

objective of the research was to compare the CI and AP 
to determine the degree of association between them. 

 

MATERIALS AND METHODS 

Study Area 

The research was conducted in Makurdi, Benue State, 

North Central Nigeria. Makurdi is located in the Middle 

Belt region along the River Benue between longitude 7
o 

40’ and 10o 00’ East and latitude 6o 30’ and 8o 24’ North. 

Makurdi covers an area of about 370 km2. Her 

population was estimated in 2007 to be 500, 797. 

Makurdi is an economical city, with major inhabitants 

being the Tiv, Idoma and Igede ethnic groups. Many 

other minority tribes in Nigeria are represented by 

fractions. 
 

Study Design 
This descriptive/ cross-sectional study was conducted 

among 214 males and 186 females primary school pupils 

in Makurdi metropolis. A sample size of approximately 

400 was determined using n=z²pq/d² (Nainge and 

Devershi, 2006). A sample frame of eleven council 

wards was developed, using the systemic sampling 

technique, North Bank II, Ankpa /Wadata, Mordern 

market, Wailomayo and Clerk market wards were 

selected out of the eleven (11) council wards in Makurdi 

Local Government Area. A total of 400 participants were 
selected from five (5) different primary schools in each 

of the five council wards using a combination of the 

stratified and simple random sampling techniques: 80 

pupils were randomly selected from each school with 20 

pupils selected from primary 3-6 classes respectively. 

 

Data Collection 

Data were collected through self- administered 

questionnaire. Measurements of subjects was carried out 

by the researcher and other trained assistants. The 

information contained in each questionnaire was 
analyzed and presented in a table. 

 

All measurements were taken using the sliding vainer 

caliper calibrated in centimeters with the subjects sitting 

on a chair in a relaxed mood and the head in anatomical 

position. The anatomical landmarks, glabella, inion and 

euryon were identified and marked. The anatomical 

landmarks were described as follows:  

 Glabella: Is the smooth non-hairy elevated area 

point above the nasal root between the eyebrows and 

intersected by mid-saggital plane. 

 Inion: The Apex of external occipital protuberance; 

the most posterior point on the external occipital 

protuberance of the head in the mid sagittal plane. 

 Euryon: Area of maximum transverse diameter of 

the skull on either side of the parietal region where 

back, top and side of head meet. It is the most 

laterally placed point on the sides of the head. 

 

The measurements of each subject were taken twice and 

the mean value was calculated and recorded to ensure 

accuracy. Measurements were done by the Hrdlika's 

method (Hrdlika, 1952). Inclusion criteria included: 
Pupils of the selected schoolsbetween ages 8-12 and 

primaries 3-6 without craniofacial trauma, malformation 

and deformity of any kind. The exclusion criteria 

included; Children that are not pupils of the selected 

school, pupils of the stated school that were below and 

above ages 8-12 and are not in primary 3-6, pupils of the 

selected school and age ranges both have craniofacial 

trauma, malformation and deformity, pupils with styled 
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hairs that can affect the measurement and pupils who do 

not want to participate. 

 

Data Analysis 

Data collected were analysed using SPSS (Statistical 

Package for Social Sciences) version 22.0. Data were 
expressed using descriptive statistical techniques (means 

and percentages) while the inferential statistical tool, 

Pearson Chi-square test was used to evaluate the 

significant association to determine the relationship 

between the CI and AP of the subjects. P < 0.05 was 

considered statistically significant for all the values. 

Ethical Consideration 

Ethical approval for the work was obtained from the 

Research Ethics Committee of the College of Health 

Sciences, Benue State University, Makurdi, and consent 

was obtained from each school head. 
 

RESULTS 

The socio-demographic characteristics shows that there 

was more males (214) than females (186), and the Tiv 

tribe as the dominant ethnic group (Table 1). 

 

 

Table 1: Socio-demographic Characteristics. 

Category  Freq. Percent Cumulative Percent. 

Sex 
Male 

Female 

214.0 

186.0 

53.5 

46.5 

53.5 

100.0 

Age 

8yrs 

9yrs 

10yrs 

11yrs 
12yrs 

1.0 

77.0 

117.0 

78.0 
127.0 

.3.0 

19.3 

29.3 

19.3 
31.8 

.3.0 

19.6 

48.9 

68.2 
100.0 

Tribe 

Tiv 

Idoma 

Others 

171.0 

122.0 

107.0 

42.8 

30.5 

26.7 

30.5 

73.3 

100.0 

 

The participants’ head length (HL), head breadth (HB) and cephalic index (CI) with Minimum and maximum range 

distribution (Table 2). 

 

Table 2: Mean Values of Participants. 

Parameter Mean ± SD Min-Max 

HL 16.38±0.54 15.07-18.70 

HB 13.80±0.21 12.45-14.56 

CI 83.10±2.16 68.10-90.2 

Key: HL = Head length, HB = Head breadth, and CI=Cephalic index 

 

Sex differences in the mean, and range values of head length, head breadth and CI of the participants showed that males 

have a slightly higher CI (Table 3). 

 

Table 3: Sex Dimorphism among the Participants. 

Para. Sex Freq. Mean ± S.D Min-Max 

HL 
Male 

Female 

214.0 

186.0 

16.14±0.74 

16.65±0.21 

15.07-18.17 

15.69-18.32 

HB 
Male 

Female 

214.0 

186.0 

13.33±0.44 

13.51±0.19 

12.98-16.54 

13.64-16.72 

CI 
Male 

Female 

214.0 

186.0 

82.34±1.30 

81.62±2.06 

75.67-90.22 

72.67-89.35 

 

The result of the general AP of the participants from Table 5 showed that 13.0 % of the participants fall within the 

mean average of 40.0-49.9 and 18.5 % of the participants with excellent AP had the mean average of 70 and above. 
 

Table 4: Academic Performance of Participants. 

Mean Av. Remark Freq. % Cumulative % 

40-49.9 fair 52.0 13.0 13.0 

50-59.9 average 139.0 34.8 47.8 

60-69.9 good 135.0 33.8 81.5 

70+ excellent 74.0 18.5 100.0. 

Total  400.0 100.0  



Nwonu et al.                                                                   European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 9, Issue 2, 2022.         │          ISO 9001:2015 Certified Journal        │ 60 

The frequency of CI distribution head showed that participants were mostly mesocephalic with 64.3 %. (Table 5) 

 

Table 5: Distribution of Cephalic Index of Participants. 

CI 
Male 

Freq. 
% 

Female 

Freq. 
% 

Both 

Freq. 
% 

Dolichocephalic 13.0 3.2 10.0 2.5 23.0 5.7 

Mesocephalic 139.0 34.8 118.0 29.5 257.0 64.3 

Brachycephalic 52.0 13.0 50.0 12.5 102.0 25.5 

Hyberbrachycephalic 10.0 2.5 6.0 1.5 16.0 4.0 

Ultrabrachycephalic 0.0 0.0 2.0 0.5 2.0 0.5 

Total 214.0 53.5 186.0 46.5 400.0 100.0 

 

 
Figure 1: Graphical Distribution of Participants’ Cephalic Indices. 

 

 
Figure 2: Cephalic Index and Academic Performance of Participants. 
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Figure 2; The bar chart of CI and AP shows that; in 

dolichocephalic, three (3) of the participants had 

excellent performances (A student), eight (8) had good 

performances (B-students), ten (10) performed averagely 

(C-students) and two (2) performed fairly (D-student). In 

mesocephalic, 52 pupils had excellent performance, 91 
had good performances, 78 had average performance and 

36 performed fairly. Thirteen (13) pupils performed 

excellently in brachycephalic, 30 pupils with good 

performances, 46 performed averagely and 13 having 

fair performance. Five (5) pupils had excellent 

performance in hyperbrachycephalic, 6 with good 

performance, 5 pupils performed averagely and no pupils 

with fair performance. In ultrabrachycephalic only one 

(1) pupil had excellent performance, and none with good 

and average performance, and only one (1) pupil 

performed fairly. 

 

From the result, it was revealed that mesocephalic of CI 

75.0 - 79.9 % had the highest number of students that 

performed excellently and fairly with counts of 52 and 
36 pupils respectively. It also showed that 

ultrabrachycephalic with CI of 90.0 - 94.9 % had the 

least number of students that performed excellently and 

fairly with count of 1 each. 

 

Pearson chi-square correlation test showed no 

relationships between CI and APs of primary school 

pupils in Benue State. The p= 0.209. p > 0.05 is 

statistically not significant (Table 6). 

 

Table 7: Pearson chi-square correlation test. 

 Value df Asymptotic Significance (2-sided) 

Pearson Chi-Square 19.110a 15.0.0 .209.0 

Likelihood Ratio 22.249 15.0 .101.0 

Linear-by-Linear Association .003.0 1.0 .957.0 

N of Valid Cases 400.0   
a12 cells (50.0 %) have expected count less than 5. The minimum expected count is 0.26. 

 

DISCUSSION 

Most of the children that participated in the research 

were males (53.5 %). The participants of age 12 ranked 

highest with 31.8 % and age 8 lowest with 0.3 %. Over 

one-third (42.8 %) of the participants were from the TIv 

ethnic group. 30.5 % were Idoma, 26.8 % were from 

other ethnic nationalities, and they include Igede, Igala, 

Igbo, Hausa and others. 

 

The average distribution of the participants HL, HB, CI 

are (16.38±0.54), (13.80±0.21) and (83.10.±2.16) 
respectively. The result is similar to that observed by 

Likus et al. (2014) in the study involving children under 

3 years of age. They observed that the average value of 

CI in the study group amounted to 81.45±7.06. In the 

group of girls under 3 years of age, they observed that 

average CI amounted to 80.54±7.20, while in the group 

of boys of the same age, it was 82.22±6.87.  

 

Majority of the participants were mesocephalic (64.3 %; 

34.8 % males and 29.5 % females) with CI range (75-

79.9). The least minority was ultrabrachycephalic (0.5 % 
females only) with CI range of greater than ninety (> 90). 

The result of the study was in agreement with that earlier 

reported by Shah and Jadhav (2004). They observed that 

41 % of the students were mesocephalic, 37 % 

brachycephalic, 14 % hyperbrachycephalic, and 7 % 

dolichocephalic Shah and Jadhav (2004). In a similar 

study by Akinbami (2014), he found that 78.6 % of the 

subjects were mesocephalic, 11.4 % dolichocephalic, 9 

% brachycephalic and 0.4 % hyperbrachycephalic.  

 

Muhammad et al. (2018) also observed that of the 286 

participants in their research, 43.0 % were mesocephalic, 
29.0 % were brachycephalic, 7.0 % were 

hyberbrachycephalic. It is important to note the steady 

pattern of CI distribution among populations in the above 

mention studies with mesocephalic been the predominant 

head forms. 

 

From the result of the sexual dimorphism of the 

participants, CI of males (82.34±1.30) was observed to 

be slightly higher than those of females (81.62±2.06). 

The reason for the difference are multifactorial; genetic, 

hormonal, environmental, lifestyle or a combination of 

two or more these factors. The difference is in 

consonance with sexual dimorphism previously reported 
by Olotu et al. (2009) and Muhammad et al. (2018). 

They found that the CI of males were slightly higher than 

that of females (Beals et al., 1984; Olotu et al., 2009). 

However, in an earlier study by Lobo et al. (2000). they 

reported the CI of females in Gurung community in 

Nepal to be higher than that of males, with the males 

having a CI of 83.10, which is lower than that of the 

females with CI of 84.60. It can, therefore, be stated that 

the sexual dimorphism in CI varies amongst populations 

(i.e., peculiar to a given population). 

 
The study demonstrated no statistical significant 

correlation (p > 0.05) between CI and AP of the 

participants as the correlatation coefficient showed a 

strong degree of independence with p-value = 0. 209. 

The observation is in tandem with that of Muhammad et 

al. (2018), in the study of CI in relation to AP among 

students of Basic Medical Sciences, Bayero University, 

Kano, Nigeria. He and co-workers found no relationships 

between AP and CI. In a related study, Agu et al. (2019) 

evaluated the impact of cranial capacity on the AP of 

students of Igbo extraction in Nigeria. It was observed 

that no significant correlations exist between the cranial 
capacity of the students and their AP. 
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CONCLUSIONS 

The study concluded that there was no relationships 

between CI and AP of primary schools pupils in Benue 

State, as the correlation coefficient was p = 0.209 (p > 

0.05 was statistically not significant). Hence, the null 

hypothesis was accepted. It was, however, observed that 
the sexual dimorphism in males (82.34±1.30) showed a 

higher CI than females (81.62±2.06). Radiographic 

anatomy techniques should be employed to morphometry 

(cephalometry) to study parts of the human brain that are 

responsible for learning, memory and cognitive 

functions. 
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