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INTRODUCTION 

The Igbo is a negriod race
[1]

, who are an ethnic group of 

southern Nigeria directly indigenous to East and West of 

the lower Niger River, with very significant population 

found in the eastern side of the river.
[2]

 They speak Igbo, 

which includes various Igboid languages and dialects.
[3,4]

 

Igbo people are one of the largest ethnic groups in 

Africa.
[5]

 Human anatomy though describes the structure 

of the body as observed in most people and has 

traditional value in surgery, there exists a wide range of 

ethnic and racial variation in the physical appearance and 

body proportions of different populations.
[7]

 Variation in 

human features exists across populations, and study of 

this physical variation relies on external measurements of 

the human body. Anthropometric measurements have 

been adopted as methods in clinical and public health 

works, as they are applicable to large samples and can 

provide national estimates and data for the analysis of 

secular changes.
[8]

 Having in mind the existence of these 

racial variations in human anthropometric dimensions, 

this study was therefore embarked upon for a purposeful 

exploration of the anthropometric dimensions of the 

Igbos.  

 

MATERIALS AND METHODS 

The study was a cross-sectional study which investigated 

the linear body anthropometric dimensions of adult male 

Igbos of Nigeria. 

 

The study made use of a total number of four hundred 

(400) participants randomly selected from amongst adult 

male Igbos resident in Owerri, Mbaitoli, Orlu and 

Okigwe in Imo State. Minimum sample size was 

determined using the Taro Yamane’s formula which 

states that:  

  where n = minimum sample size, N = 

population size, e = error margin = 0.05. 

 

Only adult males between the ages of 21 and 40 years 

with BMI of 18.50 to <30.00 were included in this study. 

It was ascertained that recruited subjects had both 

parents and four grand parents from the same ethnic 

group. BMI range of >24.9 to ≤30.0 is considered 

overweight. However, among Africans, individuals who 

fall into this category look physically healthy. This is due 

to bone density. Therefore, subjects who fell into this 

category were considered normal but were however 
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ABSTRACT 

The study aimed at investigating the linear body anthropometric dimensions of the Igbos of Nigeria. The research 

design was a non-experimental, cross-sectional design. The study utilized a total number of four hundred (400) 

participants randomly selected who ages ranged between 21 to 40 years and BMI range of 18.50 to <30.00.  

Minimum sample size was determined using the Taro Yamane’s formula. BMI and linear body anthropometric 

measurements were taken using standiometer, calibrated flexible meter tape, meter rule and weighing scale. 

Statistical analysis was done using statistical package for the social science (SPSS version 25.0) and Microsoft 

Excel 2019. Continuous variables were presented as mean±SD; minimum and maximum. Age was categorized 

into two groups (21 – 30 and 31 – 40) years while Body Mass Index (BMI) was also categorized into two; normal 

weight (18.5 – 24.9 designated ≤ 25.0) and slightly overweight (25.0 – 30.0 designated ≥ 25.0). Independent 

sample t-test was therefore carried out to determine significant difference in the measured anthropometric 

variables across age and BMI groups. The confidence interval was set at 95%, therefore p< 0.05 was considered 

significant. Results were presented in tables. Age related changes and variations in BMI were also observed in the 

anthropometric parameters. These anthropometric values will find use in medical sciences and forensics. 
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designated slightly overweight to distinguish them from 

the other category.  

 

Ethical clearance was sought and obtained from the 

Ethics Committee of the College of Health Sciences, 

University of Port Harcourt. Informed consent was 

obtained from all subjects. 

 

Measurements were carried out by fifteen trained 

personnel. Using appropriate landmarks, the following 

linear body measurements were taken standing height, 

sitting height, arm span, biacromial breadth, upper limb 

length, elbow breadth, wrist breadth, bi-iliac breadth, 

thigh length, knee height and foot length. Measurements 

were taken with the aid of stadiometer, digital callipers, 

calibrated flexible meter tape, meter rule and weighing 

scale. Before each subject was measured, Body Mass 

Index (BMI) of the individual was determined.  

 

Using the statistical package for the social science (SPSS 

version 25.0) and Microsoft Excel 2019 statistical 

analysis was done with continuous variables presented as 

mean±SD; minimum and maximum. Age was grouped 

into two (21 – 30 and 31 – 40 years) while Body Mass 

Index (BMI) was also categorised into two; normal 

weight (18.5 – 24.9) and slightly overweight (25.0 – 

30.0). Independent sample t-test was therefore done to 

determine significant difference in the measured 

anthropometric parameters according to age and BMI. 

The confidence interval was set at 95%, therefore p< 

0.05 was considered significant. 

 

RESULTS AND DISCUSSION 

Table 1 shows descriptive statistics of the measured 

linear body parameters among the Igbo subjects. The 

mean standing height was 178.88±10.12, sitting height 

(84.94±5.55), arm span (182.55±9.76), bi-acromial 

breath (40.29±3.11), upper limb length (80.73±7.40), 

elbow breadth (7.68±1.50), wrist breadth (6.45±1.09), bi-

iliac breadth (30.53±2.27), thigh length (52.41±6.07, 

knee height (51.69±3.55), foot length (28.04±1.69). 

Independent sample t-test shows statistically significant 

difference in Upper Limb Length and Bi-iliac breadth 

(ρ<0.00), other parameters showed no statistically 

significant difference (ρ>0.05). Independent sample t-test 

shows that Sitting Height, Bi-acromial Breadth, Upper 

Limb Length, Elbow Breadth, Wrist Breadth, Bi-iliac 

Breadth, Knee Height and Foot Length on comparison 

among the age groups were statistically significant 

(ρ<0.00), the others were not significant (ρ>0.05). 

 

Table 1: Descriptive statistics of the measured Linear Body Parameters (cm). 

Linear Body 

Parameters 

[N = 400] 

Mean  SD Min Max 

Standing Height 178.88 10.12 161.24 191.46 

Sitting Height 84.94 5.55 73.22 98.87 

Arm Span 182.55 9.76 151.90 196.90 

Bi-acromial Breadth 40.29 3.11 35.20 47.45 

Upper Limb Length 80.73 7.40 62.40 89.92 

Elbow Breadth 7.68 1.50 5.30 10.80 

Wrist Breadth 6.45 1.09 4.11 7.96 

Bi-iliac Breadth 30.53 2.27 24.10 31.96 

Thigh Length 52.41 6.07 43.50 60.40 

Knee Height 51.69 3.55 43.90 59.20 

Foot Length 28.04 1.69 23.00 31.70 

SD = Standard deviation, Min = Minimum, Max = Maximum. 

 

Table 2: Descriptive statistics of the measured linear body parameters according to age. 

Linear Body 

Parameters 

Age 

group 
N Mean SD 

t-test 

df t-value p-value Inference 

Standing Height 
21 - 30 350 178.90 10.17 

398.00 0.06 0.95 NS 
31 - 40 50 178.80 9.83 

Sitting Height 
21 - 30 350 85.18 5.38 

398.00 2.34 0.02 S 
31 - 40 50 83.23 6.41 

Arm Span 
21 - 30 350 182.75 9.70 

398.00 1.10 0.27 NS 
31 - 40 50 181.13 10.13 

Bi-acromial Breadth 
21 - 30 350 40.44 3.01 

398.00 2.55 0.01 S 
31 - 40 50 39.25 3.62 

Upper Limb Length 
21 - 30 350 80.40 7.27 

398.00 -2.36 0.02 S 
31 - 40 50 79.03 7.96 

Elbow Breadth 
21 - 30 350 7.60 1.41 

56.83 -2.31 0.02 S 
31 - 40 50 8.25 1.92 



Okoh et al.                                                                      European Journal of Biomedical and Pharmaceutical Sciences 

 

 

www.ejbps.com 

 

163 

Wrist Breadth 
21 - 30 350 6.54 1.08 

69.66 4.84 0.00 S 
31 - 40 50 5.84 0.93 

Bi-iliac Breadth 
21 - 30 350 28.74 2.07 

56.04 3.85 0.00 S 
31 - 40 50 27.07 2.96 

Thigh Length 
21 - 30 350 52.29 6.01 

398.00 -1.02 0.31 NS 
31 - 40 50 52.23 6.49 

Knee Height 
21 - 30 350 51.86 3.49 

398.00 2.63 0.01 S 
31 - 40 50 49.46 3.71 

Foot Length 
21 - 30 350 27.97 1.72 

74.80 -2.83 0.01 S 
31 - 40 50 28.56 1.33 

S – significant, NS – not significant. 

 

Table 3: Descriptive statistics of the measured linear body parameters according to BMI. 

Linear Body 

Parameters 
BMI N Mean SD 

t-test 

Df t-value p-value Inference 

Standing Height 
Normal weight 249 176.15 10.35 

331.79 0.69 0.49 NS 
Slightly overweight 151 175.44 9.74 

Sitting Height 
Normal weight 249 85.14 5.53 

314.23 0.94 0.35 NS 
Slightly overweight 151 84.60 5.58 

Arm Span 
Normal weight 249 179.06 9.69 

312.50 1.34 0.18 NS 
Slightly overweight 151 177.70 9.85 

Bi-acromial 

Breadth 

Normal weight 249 40.38 3.05 
398.00 0.68 0.50 NS 

Slightly overweight 151 40.16 3.22 

Upper Limb 

Length 

Normal weight 249 75.97 7.12 
398.00 -2.64 0.01 S 

Slightly overweight 151 77.97 7.71 

Elbow Breadth 
Normal weight 249 7.67 1.45 

398.00 -0.22 0.83 NS 
Slightly overweight 151 7.70 1.57 

Wrist Breadth 
Normal weight 249 6.50 1.09 

398.00 1.09 0.28 NS 
Slightly overweight 151 6.38 1.09 

Bi-iliac Breadth 
Normal weight 249 28.72 2.18 

296.80 2.10 0.04 S 
Slightly overweight 151 28.22 2.37 

Thigh Length 
Normal weight 249 49.41 6.13 

398.00 0.01 0.99 NS 
Slightly overweight 151 49.41 5.99 

Knee Height 
Normal weight 249 49.84 3.62 

398.00 1.09 0.28 NS 
Slightly overweight 151 49.44 3.43 

Foot Length 
Normal weight 249 28.00 1.71 

398.00 -0.57 0.57 NS 
Slightly overweight 151 28.10 1.66 

S – significant, NS – not significant 

 

DISCUSSION 

Estimation of human physical attributes, and its 

subsequent application in the classification of human 

populations have been undertaken by various researchers 

on the basis of age, sex, race, stature etc. Height is 

typically a major and instantly recognisable skeletal 

feature which is principally an inherited trait within 

hominoid species. It is however influenced by the 

interplay of factors such as diet, environment, genetics 

among others. In our study, mean standing height 

(178.88±10.12) on comparison was lower than those 

reported in Kosovo
[9]

, Bosnia and Herzegovina
[10]

, and 

Macedonia
[11]

 but higher than that reported in India 

(165.96±6.33).
[12]

 Sitting height (84.94±5.55) was lower 

than that of the Kosovans.
[9]

 The length of limbs just like 

height varies between the different hominoid sub-

species. Sub-saharan Africans tend to be associated with 

long arms (macrobrachion).
[13]

 This is further 

strengthened by our finding as arm span (182.55±9.76) 

in our study was higher than those of Indians 

(166.40±7.20)
[12]

 and Macedonians.
[11]

 The African’s 

long limb causes a high surface area - to - volume ratio 

which helps to dissipate heat, while the arctic hunter’s 

bulky body for instance, conserves heat.
[13]

 The length of 

limbs in hominoid species are subject to the temperature 

of the environment in which they are located according 

to the Allen and Bergmann’s Rule.
[14]

 The rule states that 

hominoid in warmer climes evolve longer and leaner 

body parts for greater heat loss while those in cooler 

climes evolve shorter stockier parts for increased heat 

conservation.
[14]

 Bi-acromial breadth (40.29±3.11) was 

higher than that reported for the Turks
[15]

 and slightly 

lower than the values obtained in a Turko-Mongolic 

population in Central Asia High Altitude Population 

(CAHAP); all CAHAP, High Altitude Kirghizs, Mid 

Altitude Kazakhs, Low Altitude Kirghizs and Low 

Altitude Uighurs.
[16]

 Upper limb length (80.73±7.40) was 

higher than that reported in India.
[17]

 Elbow breadth 

(7.68±1.50) was higher than those obtained in the Turko-

Mongolic population; all CAHAP, High Altitude 
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Kirghizs, Mid Altitude Kazakhs, Low Altitude Kirghizs 

and Low Altitude Uighurs.
[16]

 Wrist breadth (6.45±1.09) 

was higher than that of Turks.
[18]

 Bi-iliac breadth 

(30.53±2.27) was higher than that of the Turks.
[15]

 Knee 

height (51.69±3.55) was higher than that of the Kori
[17]

 

and lower than that reported for Caucasian 

Australians.
[19]

 Foot length (28.04±1.69) was higher than 

that reported for a northern Indian population
[12]

 and the 

Kori population.
[17]

 These variations in the body 

dimensions of the different populations are a function of 

racial variation. As has been shown by various 

researchers, in addition to race, changes in body 

dimensions are a function of age as well as sex. Across 

the various age groups, significant difference was 

observed underlying age changes.
[20]

 It was not so in the 

BMI groups as no significant difference was observed in 

the BMI groups. 

 

CONCLUSION 

The study demonstrated racial variation but sexual 

dimorphism was not made mention of as the study only 

utilized male subjects. Therefore, we recommend 

advancement of this study using female participants. The 

study could help future researchers in this area of 

anthropometry. It could also find use in forensic science 

and medicine. 

 

COMPETING INTERESTS 

Authors have declared that no competing interests exist.  

 

ACKNOWLEDGMENT 

No external funding was received for this study. 

 

REFERENCES 

1. Isichei E. Igbo World. An anthology of oral histories 

and historical description. 1978. Institute for the 

study of human issues, Philadelphia. 

2. Chigere N. H. Foreign Missionary Background and 

Indigenous Evangelization in Igbo land: Igbo land 

and The Igbo People of Nigeria.  2000; 17. 

3. Fardon R, Fumiss G. African languages, 

development and the state. Routledge, 1994; 66. 

4. Ogbaa K. "Cultural Harmony I: Igbo land – the 

World of Man and the World of Spirits". 

Understanding Things Fall Apart, 1999; 106. 

5. Williams L. Nigeria: The Brandt Travel Guide 

(Travel Guides), Bradt Travel Guides; 2
nd

 edition, 

2008; 196. 

6. Fawehinmi HB, Oparaocha CA, Okoh, PD. Gross 

Anatomical Modeling –University of Port Harcourt 

Experience; Journal of Experimental and Clinical 

Anatomy, 2007; 6(1 & 2): 1 – 5. 

7. Moore KL, Agur AMR. Essential Clinical Anatomy 

2
nd

 Edition. Lippincott Williams and Wilkins, 2002; 

3 – 4. 

8. Brown N, Scurr J. The Need for a Standardized 

Anthropometric Protocol for Objective Assessment 

of Pre – and Postoperative Breast Surgery. Gland 

Surgery, 2012; 1: 3. 

9. Gardasevic J. Relationship between Sitting Height 

Measurements and Standing Height: A Prospective 

Regional Study among Adolescents in Eastern 

Region of Kosovo. Sport Mont, 2018; 16(2): 15–19. 

10. Popovic S, Bjelica D, Tanase GD, Milašinovic R. 

Body height and its estimation utilizing arm span 

measurements in Bosnian and Herzegovinian 

adolescents. Montenegrin Journal of Sports Science 

and Medicine, 2015; 4(1): 29-36. 

11. Popovic S, Bjelica D, Georgiev G, Krivokapic D, 

Milasinovic R. Body Height and its Estimation 

Utilizing Arm Span Measurements in Macedonian 

Adults. Anthropologist, 2016; 24(3): 737-745. 

12. Singh A, Kumar A, Chavali KH, Harish D. Use of 

arm-span and foot length for estimation of height of 

the person. Journal of Punjab Academy of Forensic 

Medicine and Toxicology, 2012; 12(2): 87-91. 

13. Fawehinmi H B. “Different Tailors for the Same 

People; The Same Surgeon for Different People”. 

111
th

 Inaugural Lecture of the University of Port 

Harcourt. University of Port Harcourt Press, 2014. 

14. Allen JA. The influence of physical conditions in the 

genesis of species. Radical Review, 1877; 1:       

108–140. 

15. Karadayi B, Ozaslan A, Kolusayin MO, Kaya A. 

Stature estimation from bi-acromial and bi-iliocristal 

measurements. Romanian Journal of Legal 

Medicine, 2011; 19(3): 171-176. 

16. Facchini F, Fiori G, Toselli S, Pettener D, Battistini 

N, Bedogni G. Is elbow breadth a measure of frame 

size in non-Caucasian populations? A study in low- 

and high-altitude Central-Asia populations. 

International Journal of Food Sciences and 

Nutrition, 2003; 54: 21 – 26. 

17. Kamal R, Yadav PK. Estimation of stature from 

different anthropometric measurements in Kori 

population of North India. Egyptian Journal of 

Forensic Sciences, 2016; 6(4): 468-477. 

18. Cakit E, Durgun B, Cetik O, Yoldas O. A Survey of 

Hand Anthropometry and Biomechanical 

Measurements of Dentistry Students in Turkey. 

Human Factors and Ergonomics in Manufacturing, 

2014; 24(6): 739-753. 

19. Teichtahl AJ, Wluka AE, Strauss BJ, Wang Y, Berry 

P, Davies-Tuck M, Cicuttini FM The associations 

between body and knee height measurements and 

knee joint structure in an asymptomatic cohort. 

BMC Musculoskeletal Disorders, 2012; 13: 19. 

doi.org/10.1186/1471-2474-13-19. 

20. Lee HJ, Park SJ. Comparison of Korean and 

Japanese Head and Face Anthropometric 

Characteristics. Human Biology, 2008; 80(3):     

313-330.  

 


