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ABSTRACT 

Background: Human stature is one of the prime physical attributes employed in assessing 

growth,nutrition, calculating body surface area and in disaster victim identification .Materials 

and methods: The study comprises a total of two hundred (200) teenagers, (100 males and 

100 females), comprising of hundred (100) subjects each from Bekwarra and Obudu local 

government area of Cross River State within 13-19 years old, were selected randomly. Their 

height, weight and chest circumference were measured. Results: Findings reveals 

phenotypical differences with reference to chest circumference exists. Bekwarra male 

subjects of our cohort are significantly taller (p<0.05) and also has higher values in chest 

circumference and weight compare to Bekwarra females, the same inference is observed 

when comparing males and females in Obudu subjects except in chest circumference were 

females have observed higher values compared to males. It was observed that Obudu 

males and females have higher chest circumference and weight values than the Bekwarra 

subjects in our cohort. All chest circumference measured in males in Bekwarra and Obudu 

correlated statistically with stature. Conclusion: Chest circumference can be used to 

estimate the stature of an individual in forensic investigations and help to compare 

anthropometric parameters or body dimension of other Nigeria ethnic groups. 
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INTRODUCTION 

 

Anthropometry refers to the study of 

dimensions of different parts of the body 

which shows variations according to age, 

sex and race.((Deopa et al., 2013).The field 

of anthropometry covers a variety of 

measurements of the human body such as 

Weight, stature (height when standing), 

reclined length, skin pleats, circumference 

(head, waist, etc.), length of extremities 

and widths (shoulders, wrist, etc.) (Pate et 

al,2012, Vicente, 2015; Norton and Tim, 

2012). This study was meant to help provide 

an estimated database on forensic 

investigations as to how the circumference 

of the chest of an individual can be used 

to estimate such individual’s height.  

Man has shown his superiority over other 

bipedal animals by making 

anthropometric comparisons to validate 

his claims as a highly modified animal over 

the years. These anthropometric 

dimensions vary in individuals of different 

ethnicities, time periods, age, gender, etc. 

(Alonso, 2006). 

The chest cavity is bounded anteriorly and 

posteriorly by the chest wall and below by 

the diaphragm. It extends upward into the 

root of the neck about one fingerbreadth 

above the clavicle on each side. The 

diaphragm, which is a very thin muscle, is 

the only structure (apart from the pleura 

and the peritoneum) that separates the 

chest from the abdominal viscera.  

The chest cavity can be divided into a 

median partition, called the mediastinum, 

and the laterally placed pleurae and 

lungs.Its walls include muscles, ribs, the skin,  

 

 

the mammary glands of the breast, and 

fascia covering its anteriolateral and 

posterior aspects (Snell et al., 2006)Stature 

or a person’s natural height is one of the 

most important parameter to determine 

physical characteristics. In recent studies of 

forensic science,stature estimation has 

been carried out from different body 

dimensions like hands and phalanges 

length(Zaheret al.2011,)handprints(Krishan 

et al 2015 )foot prints (Kanchas et al 

2013)to estimate the relationship between 

body dimensions, stature however is the 

major predictor of other body 

parts(Oyewloeet al.,2010). 

Anthropometrical parameterssuch as 

Stature, chest circumference weight, mid-

arm circumference (MRC), body mass 

index, head circumference, thigh 

circumference, triceps skin fold have been 

found to exhibit consistent ratios among 

themselves relative to the total body 

height.. 

Human stature is one of the prime physical 

attributes employed in ascertaining the 

identification of unknown mutilated bodies 

found in crime scenes(Kanchanet 

al.,2011),it is also a fundamental 

characteristics employed in assessing 

growth nutrition, calculating body surface 

area andin disaster victim identification 

(Oria et al.,2016).The problem of 

correlating various metric traits of skeletal 

remains with the stature of an individual 

has confronted scientists for a long time. 

The problem is accentuated by the fact 

that a number of common disease or 
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deformities of the vertebral column make it 

difficult to accurately measure standing 

height in many patients (Auyeung et al., 

2009). 

The development of height is a very 

sensitive trait which depends on varying 

factors such as sex, age, race, body 

composition, socioeconomic status and 

secular happenings. Although, many 

formulae for stature estimation have been 

proposed, there is concern regarding the 

accuracy of the use of population specific 

formulae on other human populations 

(Williams et al.2000, Duyer et al., 

2006)hence application of one specific 

formula for a particular population for 

other groups is unacceptable as different 

regions possess their peculiar 

characteristics(Krishan et al .,2015). Thus, 

there is need for tribe, sex, and age 

specific stature estimation formulae 

(Krishan, 2007) 

Variety of long bones have been 

employed for stature estimation in different 

race(Jadav et al., 2004; Krishan, 2007)but 

few studies have explored the relationship 

between stature, weight and chest 

circumference .Hence, this study was 

designed to elucidate and compare the 

norms for stature, chest circumference and 

weight, and to propose population and 

gender specific regression models for 

stature estimation ofBekwarra and Obudu 

indigenes in Cross River State of Nigeria. 

 

MATERIALS AND METHODS 

Study Design 

This study was carried out in Bekwarra and 

Obudu Local Government Areas of Cross 

River State, Nigeria, among randomly 

selected indigenous teenagers of 

Bekwarra and Obudu. The study cohort 

comprises a total of two hundred (200) 

teenagers (100 males and 100 females), 

comprising of hundred (100) subjects each 

from Bekwarra and Obudu local 

government area of Cross River State, who 

fall within the age group of 13-19 years, 

were selected randomly.Participants 

invited for this research were healthy  

without any form of obvious congenital 

standing inability like scoliosis, kyphosis or 

chest defects. 

 

Materials Used 

 Weighing scale (P.M hana (HK) Ltd 

HongKong September 2015, reg. No 

SON/MPR/ME/127) for measuring weight 

 Secastadiometercaliberated 

in cm 

 A plastic measuring tape 

calibrated in cm for measuring chest 

circumference 

 A pen and notebook 

 Spss software application 

 

Stature Measurement 

Measurement of Stature – 

Each subject was made to stand erect 

and height was measured using a 

stadiometer. 

WEIGHT: Weight of each subject was 

checked using weighing scale. The 

subjects removed excess materials like 

shoes, belt, watche.t.c 
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Figure 1: Experimental measurement of height in male and female in Bekwarra and Obudu. 

CHEST CIRCUMFERENCE MEASUREMENT  

All the measurements, for chest circumference were taken at the level of the nipple (the widest part at the level 

the armpit) with the plastic tape running under the armpit.  
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Figure 2 :  Experimental measurement of chest circumference in male and female subject 

WEIGHT MEASUREMENT 

Weight measurement was taken using weighing scale. The subjects were asked to remove any heavy garments 

(jacket, coat etc) and shoes. The subject was on the centre of the platform, reading was taken in both males and 

females 

 

 

Figure 3: Experimental measurement of weight in male subjects 
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RESULTS 

The data obtained was subjected to series 

of  analysis usingstatistical package for 

social sciences( SPSS) software version 

20.Descriptive statistics was employed and 

presented as Mean±SD. Student t-test was 

used equally to ascertain sexual 

dimorphism at P<0.01. Pearson’s correlation 

coefficient (r) was used to examine the 

relationship between various 

anthropometric parameters measured. 

Also linear regression was performed and 

linear regression equation formulas were 

derived using MS word excel window 7 for 

the prediction of stature using 

anthropometric parameters. 

 

The parameters that were measured from 

each volunteer were stature (height), 

chest circumference and weight. 

 

 
Table 1: Showing statistical difference in parameters studied between males in Bekwarra and Obudu 

and, females in Bekwarra andObudu.  

 

Parameters Subject Mean values 

 

 HT 

Male Bekwarra 

Male Obudu 

 

162.42 ±9.35 

163.41± 9.71 

 

 CC 

 

Male Bekwarra 

Male Obudu 

79.50  ±6.42 

80.14  ±6.92 

 

 WT 

 

Male Bekwarra 

Male Obudu 

54.76  ±9.12  

 55.46  ±9.43 

 

 HT 

 

Female Bekwarra 

158.30±6.316  

157.44  ±7.52 
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Female Obudu 

 

 CC 

 

Female Bekwarra 

Female Obudu 

               

               
 

 

WT 

 

 Female Bekwarra

 Female Obudu 

52.22  ±6.63   

53.60  ±7.22  

Values with similar subscripts are statistically significant at P<0.05 

 

 

Table 2: Correlation between the stature and various parameters studied in Male and Female in 

Bekwarra and Obudu ** show high correlation between the parameters, while values without ** do not 

correlate significantly P<0.01 

Parameters Male Bekwarra Female 

Bekwarra 

Male       Obudu Female  

Obudu 

CC(cm) R 0.755** 0.090 0.772** -0.076 

WT(kg) R 0.916** 0.492** 0.788** 0.363** 

P˂ 0.01 (** correlation is statistically significant) 

Table 1-2 of this study shows that 

males are significantly taller (p<0.05) than 

females. The Bekwarra’s males values of 

chest circumference and weight are not 

significant but males have higher values 

than females (table 1) while the Obudu’s 

females values of  chest circumference are 

significantly higher than the males while 

the males weight are higher than that of 

the females.   The present study shows that 

males subjects of our cohort are 

significantly taller (p<0.05) and also has 

higher values in chest circumference and 

weight compare to the females in 

Bekwarra as shown in table 1 and 2, the 

same inference is observed when 

comparing males and females in Obudu 

subjects except in chest circumference 

were females haveobserved higher values 

compared to males.
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Table 3: A predictive linear regression equations of stature (cm) in males n=100 and females n=100 from 

the parameters studied in males and females in Bekwarra and Obudu 

 

Parameters Linear regression equation 

MALE IN BEK. STATURE (CC)  5 0  + (   0   ₓ CC)    0     

MALE IN BEK. STATURE (WT)     00 + ( 0     ₓ weight)     2   

FEMALE IN BEK. STATURE (CC)  52   2 +  ( 0 0 0 ₓ CC)       2 

FEMALE IN BEK. STATURE (WT)          +( 0      ₓ Weight)      0  

MALE IN OBUDU STATURE (CC) 76.481+ (1.085 x CC) ± 10.359 

MALE IN OBUDU STATURE ( WT) 118.415 + (0.811x Weight) ± 5.148 

FEMALE IN OBUDUSTATURE(CC) 167.633 + (-0.118 x CC) ± 19.219 

FEMALE IN OBUDUSTATURE(WT) 137.166 +( 0.378 x Weight) ±7.573  

 

Table 3 represent comparisons in values of the male parameters in both Obudu and Bekwarra in this present 

study it was observed that Obudu males and females have higher chest circumference and weight  values than 

the Bekwarra subjects in our cohort.  
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Table 4: Mean of difference between observed stature and estimated stature parameters 

  Parameters    Estimated values  

      for stature 

 

Mean stature 

MALE IN BEK. STATURE (CC) 80.O±10.9 86.1 

MALE IN BEK. STATURE (WT) 53.6±3.2 114.3 

FEMALE IN BEK. STATURE (CC) 70.0±10.9   2 0    

FEMALE IN BEK. STATURE (WT) 49.0±6.3 140.0 

MALE IN OBUDU STATURE (CC) 79.0±10.3 86.8 

MALE IN OBUDU STATURE ( WT) 53.4±5.1 123.5 

FEMALE IN OBUDUSTATURE(CC) 86.9±19.2         

FEMALE IN OBUDUSTATURE(WT) 55.4±7.5 144.7 

 

In table  , showing Pearson’s correlation shows that all chest circumference and weight measured in Bekwarra 

and Obudumales correlated statistically with stature 

 

DISCUSSION  

 

Adult males under the influence of 

testosterone have a significant increase in 

bone growth and twice the number of 

muscle cells of the average female 

(Cheek, 1974). As boys and girls advance 

through puberty, ratios among leg length, 

trunk length, and stature also change 

during this period. Prior to adolescence, 

boys have longer trunks and shorter legs 

than girls (Haubenstricker and Sapp, 1980). 

In contrast, adolescent and adult females 

have shorter legs for the same height than 

males of equal stature., there is however 

evidence that leg length influences upright  

 

 

balance and speed (Haubenstricker and 

Sapp, 1980. 

https://www.ncbi.nlm.nih.gov/books/NBK201497/
https://www.ncbi.nlm.nih.gov/books/NBK201497/
https://www.ncbi.nlm.nih.gov/books/NBK201497/
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This corroborates with the results of table 1 

and 2 of this present study where height, 

weight and chest circumference 

consistently showed sexual dimorphism. 

These differences between sexes are 

statistically significant with higher values 

observed in males. 

In the present study, it was observed that 

height and weight values were constantly 

higher in Bekwarramales than in Bekwarra 

females.Higher height and weight values 

was also observed in Obudu, males when 

compared with their female counterparts 

in the present study.  

 

In the present study, higher chest 

circumference values was observedin 

Obudufemalesthan Obudu males in our 

cohort. This larger chest circumference 

values in femalesmay be due to large 

breast and other sex chromosomes 

developed by females during puberty to 

adulthood.  

Height,chest circumference and weight 

valuesin the present study was also 

observed to be significant in Obudumales 

and females.All measured parameters 

were consistently higher in Obudumales 

compared to Bekwarra males.The 

difference in linear measurements 

betweenthe two ethnic groups could be 

due to the fact that though.they both 

engage basically in farming of agricultural 

products cultivation and processing like 

Rice, Groundnut,Palm fruits and trading,the 

Obudu people are richer than the 

Bekwarra’s. 

Growth and nutrition are very much 

interrelated. If adequate amount of 

calories are not available in diet, growth of 

the teenager is likely to be affected  

hencethis variation may be due to 

nutritional intake between these two 

communities or limitation of  secondary sex 

characteristics Chang Lee et al, (1963), 

Udani et al, (1963), Vashishtet al,( 2005) 

and MajMukharjeeet al, (2008.) 

In the present study all the parameters 

measured in Bekwarra and Obudu males 

were statistically significant, the correlation 

coefficient between weight and chest 

circumference were all statistically 

significant and positively correlated to 

height, except chest circumference values 

of Obudu females in which negatively 

correlated to stature. 

The present study alsoattempted to 

derivespecific regression equations which 

could help in prediction of height in males 

and females in Bekwarra and Obudu tribes 

in Cross River, Nigeria. The equation was 

derived as (y=c+ (mx) ± standard error) 

where y is stature, c means standard value 

for measuring weight or chest 

circumference, x means weight or chest 

circumference and standard error. 

Each of the parameters discussed has 

been, and is still in use both in combination 

with other parameters and as independent 

index of health. It is important to note 

however that independent use of the 

parameters as index of health may not 

give the best prediction of the state of 

health. 

This study reveals that ethnic and gender 

phenotypical variations  with reference to 

chest circumference, height and weight 

exists between the Bekwarras andObudu’s. 
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It is thus hoped that results gotten from this 

study will be of immense use in forensic 

medicine and framework for 

anthropometric comparison of body 

dimension of other Nigeria ethnic groups. 
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