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Abstract 

This study was undertaken to develop anthropometric body dimensions among students of four Nigeria 

polytechnics, i.e., Auchi, Ogwashiukwu, Ozoro, and Bori in Edo, Delta, and Rivers states respectively which 

could be applied to machinery design. To achieve these objectives, 600(300 male and 300 female) students 

within the age of 18 – 30 years were randomly selected and enrolled to 18 standard anthropometric 

measurements that were considered as the design requirement of this study. The data generated were analyzed 

using SPSS to determine the descriptive statistics. A further statistical simple T-test comparison between the 

mean dimensions of the students were performed to determine their differences at (P<0.05) significant. A simple 

comparison of the dimensions of present study with other four ethnic populations of the world was also 

performed to determine their differences. The results of the T- test showed significant differences (P<0.05) in 

hip breath (sitting), elbow to elbow breath and waist breath between the subjects. The results of comparison 

between the dimensions of the present study and other four ethnic populations indicated similarities in mean 

values of stature and eye height standing with differences in other sitting postures among other populations for 

both genders. To obtain maximum human comfort and high work output in machine designs, differences in the 

mean body dimensions must be considered. 

________________________________________________________________________________________ 
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INTRODUCTION 

The rate of economic growth and technological 

advancement in the present era needed technical 

approach in solving human problems in many aspects 

of lives using anthropometric dimensions. Over the 

years, many engineers, artisans, craftsmen and 

technologists in higher institutions, industrial sectors 

and research institutes especially in developing 

countries such as Nigeria have been designing and 

fabricating machines and human facilities arbitrarily 

for different uses without first considering the 

ergonomic applications and implications of these 

machines to the final consumers (target users) 

thereafter. 

 

Anthropometric data of users population of machines, 

facilities and work area is sine-qua non for optimum 

work performance and users’ comfort. Apart from 

low output productivity, one of the greatest 

consequences of neglecting physical and human 

capabilities of the populations (subjects) when 

designing any product or work area for their use is 

that the product or the work area designed will 

automatically turn out to be ergonomically hazard to 

the users (Lewis, 1969; Ashby, 1978; Haslegrave 

1986). 

 

According to Pheasant and Haslegrave (2006); 

Bolstad  et al., (2001) and Del Prado (2007), 

anthropometric data are used for proper design of 

work station, equipment, furniture and so on in order 

to decrease awkward postures and stresses on human 

body due to improper design. Complicated health 

problems in human body such as musculoskeletal 

disorders, concentration deficit, mental disorder and 

the likes may occur as a result of variance existing 

between anthropometric dimensions and consumer 

products (Bendix, 1987). Anthropometric dimensions 

differ among ages, genders, races and ethnic groups 

(Jeong and Park, 1990). These dimensional 

differences may be attributed to nutritional status, 

socio-economic situation and geographical factors. 

 

Mirmohammadi et al; (2001) studied the 

anthropometric dimensions of Iranian University 

students and discovered significant differences in 

body dimensions within and across other university 

students of the globe. They suggested that there 

should be a repeated measurement of Iranian people’s 

anthropometric dimensions after a period of time to 

update these dimensions. Therefore, there is a need to 

update the measurement of anthropometric 

dimensions of any country after a period of ten years. 
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Pheasant (1996) suggested that the variations of body 

dimensions of different groups can be observed in 

terms of overall body size and bodily proportions. 

The mean anthropometric dimensions (stature and 

sitting height) are the most typical distinctions among 

ethnic group. The anthropometric differences among 

geopolitical zones are greater than ethnic groups 

(Onuoha et al; 2012). Different geopolitical zone of 

the same country may also have variance in body 

sizes and bodily size due to differences in social and 

economic environment. In terms of geopolitical zone, 

many students in the region of South South Nigeria 

(Edo, Delta, Rivers and Bayelsa) belong to almost 

same tribe and are highly associated historically.  

 

Human body dimensions are needed in the design of 

engineering infrastructures as a way of national 

capacity building for sustainable development and 

poverty alleviation strategies. These data for Nigeria 

is woefully scanty (Onuoha et al; 2013). It is 

important to note that any country without human 

database is in doom and cannot make any meaningful 

progress in capacity building for sustainable 

development and poverty alleviation. National 

capacity building strategy for sustainable 

Development and poverty alleviation can only be 

greatly achieved when equipment and machinery are 

designed with due consideration to anthropometric 

dimensions of target users/operators. 

 

One of the main reasons of low development in 

capacity building in Nigeria is due to lack of reliable 

anthropometric data for machinery design. Despite 

the various approach to modern Technology on 

machinery/equipment design, a lot of human 

drudgery in infrastructure development and 

operations have not yet been arrested to barest 

minimal in Nigeria especially in the polytechnic 

tertiary institutions. 

 

As necessary as the anthropometric data is, Nigerian 

government has no database not to talk of specific 

regulatory standard for design and definition of 

appropriate implements and machinery to be used by 

her citizens unlike some developed counties like 

USA and Japan. These data for Nigeria is woefully 

scanty (Onuoha et al; 2013). Among the few reported 

anthropometric data include, the work of Okunribido 

(2000) which surveyed the hand anthropometry for 

female rural agricultural workers in Ibadan, Western 

Nigeria. Oguntona and Kalu (2000) reported some 

anthropometric data on height, weight, upper arm, hip 

and waist circumference. Also Igboanugo et al (2002) 

reported the anthropometric data of Nigeria adult 

working class to serve as a database for designers of 

domestic and industrial population. 

 

Ayodeji et al (2008) gathered anthropometric data of 

Nigeria paraplegias. Similarly, Ismaila (2008) 

obtained the anthropometric data of the foot of 

Nigeria University Students. Onuoha et al (2012) 

carried out study on anthropometry of South Eastern 

Nigeria Agricultural workers. More so, Nkakini et al 

(2006) carried out research on development of 

anthropometric database for local production of 

simple agricultural machinery. Nkakini et al (2008) 

also studied ergonomics of tractor operation control 

for comfort in Nigeria. Ismaila (2009) obtained 

anthropometric data of hand, foot and ear of 

University students in Nigeria.   

 

Furthermore, Ismaila et al (2007) reported 

anthropometric survey and appraisal of furniture for 

Nigeria primary school pupils. Ismaila et al (2010) 

also carried out research on ergonomics assessment 

of passengers seats in buses in South Western 

Nigeria; Onuoha et al (2013) carried out research on 

Foot and Head of 18-30 years old Nigerian 

Polytechnic Students; Onuoha et el (2013) also 

conducted research on hand anthropometry of 

agricultural workers in Ebonyi State Central Zone of 

Nigeria and finally Onuoha et al (2014) investigated 

anthropometric consideration of hand tools design for 

Nigerian polytechnic students.  

 

In western countries, large amounts of 

anthropometric data are available for reference. The 

anthropometric data bank, assembled and maintained 

by Aerospace Medical Research Laboratories, 

Dayton, Ohio, is the largest and most comprehensive 

data in the world (NASA, 1978). However, it does 

not contain any data on the Nigeria (West Africa) 

population. Thus, the anthropometric data of Nigeria 

polytechnic students are not considered in the design 

of equipment and machinery and yet most of these 

machines been used are imported from Western 

countries.  

 

Most of these machines (infrastructures) create 

discomfort and at times break down easily due to 

various discrepancies in ergonomic principles with 

respect to Nigeria polytechnic student using them. 

Various factors such as gender, age, race, nutritional 

station, body dimensions, nature of work among 

others vary widely across every region, state and 

country (Yadav et al, 1996, Agrawal et al, 2010, 

Onuoha et al, 2012). This implies that there must be 

considerable difference between the anthropometric 

data of Nigeria and Western countries.  

 

To this effect, if reliable anthropometric data is 

generated for Nigerian population and particularly 

polytechnic students, other countries of the world 

including indigenous engineers that may be interested 

in machinery, equipment and other human fittings  

used in Nigeria may use them when designing.  This 

study was designed to measure important 

anthropometric body dimensions of Nigeria 

polytechnic students to serve as database for product 

design; and to compare the data generated among 
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other ethnic populations of the world in order to 

predict their anthropometric differences in order to 

develop human infrastructures for sustainability and 

poverty alleviation. 

 

MATERIALS AND METHODS 

Sample  
A group of 600 students (300 males and 300 females) 

with the age range of 18 – 30 years among students 

of Nigerian polytechnics (Auchi, Ogwashi-uku, 

Ozoro and Bori) in Edo, Delta and Rivers states were 

randomly selected and enrolled in this study. 

 

Body Dimensions  

Design of machines, facilities and fittings require 

over 300 dimensions to obtain a complete human 

body dimensions (Hu et al., 2007; Pheasant, 1986; 

Roebuck et al., 1975). Considering the design 

requirements of this study, a total of 18 body 

dimensions of male and female students related to 

weight, standing and sitting postures were identified 

for inclusion as shown in Fig.1 to meet the set 

objectives. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: Selected anthropometric Dimensions 

 

Equipment  

There are many available methods for anthropometry 

measurements which range from highly sophisticated 

equipment such as 3-D scanner to traditional tools. 

But due to the financial limitations, the traditional 

anthropometric tools which are simple, less 

expensive and accurate were used in this study. Two 

sets of Harpenden standard anthropometer was used 

to measure the body dimensions. 

 

Anthropometric Survey Team  
The survey team consists of thirty-six students (26 

males and 10 females) who carried out the whole data 

collection are students from the  department of 

agricultural and Bio-environmental Engineering 

Technology Auchi polytechnic, Auchi, Edo state, 

Nigeria. The male and female observers were given 

enough practice to measure all the dimensions in a 

good posture and in a precise manner. The subjects 

were acclimatized with the experimental protocols for 

proper and correct measurement. Each measurement 

was taken three (3) times and the mean value was 

recorded. 

 

                 Data Analysis           
                   Data generated was analyzed using SPSS (Version 

18.0) to determine the descriptive statistics (mean, 

standard deviation, standard error of mean, minimum, 

maximum, 5th, 50th and 95 percentiles) in order to 

achieve the first objective of this study which is to 

generate the anthropometric dimensions of the study 

subjects. 

      

In order to achieve the remaining objectives, a further 

statistical simple T-test comparison between the 

mean dimensions of the males and females of the 

present study was performed to determine the level of 

their differences at P< 0.05 significant. A simple 

comparison of dimensions of present study with other 

four (4) ethnic populations of the world was also 

performed to determine the level of their differences. 

 

RESULTS AND DISCUSSION 

The results of anthropometric dimensions for male 

and female students of Nigeria Polytechnic are 

presented in Table 1 and 2 

 

The Tables highlighted descriptive analysis of 

anthropometric measurements which include the 

mean, standard deviation, standard error of mean, 

minimum, maximum, 5th, 50th and 95th percentiles for 

male and female of the two subjects. The data 

obtained can be used to determine the proportion of 

the population or genders who fall within a specific 

range of value for a given body dimension. These 

values may also be used for comparison with those 

published for other ethnic groups.  

 

Table 3 shows the anthropometric mean dimensions 

and the comparison of them between the two genders 

at P< 0.05 significant. The T-test results indicate that 

there are three (3) mean dimensions which are 

significantly different (P<0.05) between the males 

and females counterpart. The significant differences 

were observed in hip breadth (sitting), elbow to 

elbow breadth and waist breadth. 
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Table 1: Anthropometric Data of  Nigerian  male Polytechnic students 

Body dimension Mean Std.Error 
of Mean 

Std. 
Deviation 

Minimum Maximum Percentiles 

  

 5th  50th  95th  

Standing height (Stature) 167.3 6.5 18.3 124.7 180.1 124.7 171.9 180.1 

Eye height (standing) 157.2 6.0 16.9 130.1 179.3 130.1 157.2 179.3 

Eye height (Sitting) 75.5 3.5 10.0 56.9 90.1 56.9 73.7 90.1 

Overhead Reach 210.3 4.7 20.9 166.2 241.1 166.5 211.6 240.6 

Sitting Height 84.8 0.9 3.9 75 88.9 75.1 85.1 88.9 

Buttock Popliteal Length (sitting) 51.7 2.1 9.2 36.9 70.2 37.0 50.5 69.9 

Shoulder Height (sitting) 53.2 1.4 6.3 43.9 61.9 44.0 51.0 61.9 

Buttock Knee Length 

(sitting) 52.5 2.0 9.0 43.0 79.2 43.0 50.8 78.3 

Popliteal Height(sitting) 48.2 1.3 5.8 35.3 63.5 35.6 47.9 63.2 

Knee height                   56.2 1.2 3.3 49.6 60.9 49.6 56.8 60.9 

Thigh Clearance 14.5 0.4 1.2 12.9 16.2 12.9 14.6 16.2 

Waist depth 17.2 0.4 1.0 15.3 18.7 15.3 17.3 18.7 

Elbow Rest Height (sitting) 17.9 0.4 1.6 14.9 21.7 15.0 17.6 21.7 

Hip Breadth(sitting) 35.9 0.8 3.6 28.5 43.2 28.5 36.2 43.1 

Elbow-To-Elbow Breadth 31.4 1.3 5.8 22.4 44.5 22.5 31.3 44.3 

Body Weight(kg) 66.7 2.1 9.6 50.0 88.0 50.2 67.0 87.6 

Waist Circumference 77.3 1.5 6.6 65.2 91.4 65.3 78.1 91.1 

Waist breadth 22.8 0.2 0.5 21.9 23.6 21.9 22.9 23.6 

 
Table 2 :Anthropometric Data of Nigerian Female Polytechnic Students     

Body dimension Mean Std.Errorof 

Mean 

Std. 

Deviation 

Minimum Maximum Percentiles 

  5th  50th  95th  

Standing height (Stature) 157 8.2 23.3 128 185 128.0 150.8 185 
Eye height (standing) 150.8 5.3 15.1 117 164.4 117.0 153.5 164.4 

Eye height (Sitting) 72.4 2.5 7.2 58.7 78.3 58.7 76.2 78.3 

Overhead Reach 208 3.5 15.8 160.2 226.3 161.7 210.1 226.2 

Sitting Height 83.4 1.1 4.8 64.4 87.6 65.1 84.8 87.5 

Buttock Popliteal Length 

(sitting) 49.8 1.2 5.2 40.6 58.4 40.7 49.3 58.4 

Shoulder Height (sitting) 55.6 0.8 3.6 47.3 60.6 47.4 56.7 60.6 

Buttock Knee Length (sitting) 48.2 1.3 5.8 35.3 63.5 35.6 47.9 63.2 

Popliteal Height (sitting) 45.6 2 9.1 24.8 60.9 25.2 44.8 60.8 

Knee height  53.7 1.8 5.1 46.2 58.6 46.2 55.6 58.6 

Thigh Clearance 14.8 0.6 1.6 11.7 17.1 11.7 15.0 17.1 

Waist depth 16.9 0.4 1.2 14.6 18.0 14.6 17.4 18.0 

Elbow Rest Height 

(sitting) 17.4 0.3 1.2 14.8 19.5 14.8 17.5 19.5 
Hip Breadth  (sitting) 38.4 0.7 3.1 30.2 43.2 30.4 39.1 43.2 

Elbow-To-Elbow Breadth 33.8 2.3 10.2 25.0 53.3 25.0 27.9 53.2 

Body Weight(kg) 62.7 1.6 7.4 53.0 75.0 53.1 64.5 74.9 
Waist Circumference 80.1 2.4 10.5 60.9 96.8 61.0 81.8 96.8 

Waist breadth 21.9 0.4 1.3 20.5 24.1 20.5 21.8 24.1 

 

Table 3: T-Test analysis of Male and Female Anthropometric Data of Nigerian Polytechnic Students 

Body Dimensions Mean Male Mean Female N Tcal Df Sig.(2-tailed) 
Decision 
 p< 0.05 

Standing Height(stature) 167.3 157.0 600 0.840 599 0.42 NS 

Eye Height(standing) 157.2 150.8 600 0.670 599 0.524 NS 

Eye Height(sitting) 75.5 72.4 600 0.841 599 0.428 NS 

Overhead Reach 210.3 208.0 600 0.371 599 0.715 NS 

Sitting Height 84.8 83.4 600 1.379 599 0.184 NS 

Buttock Popliteal Length(sitting) 51.7 49.8 600 0.829 599 0.417 NS 

Shoulder Height(sitting) 53.2 55.6 600 -1.459 599 0.161 NS 

Buttock Knee Length(sitting) 52.5 48.2 600 -1.864 599 0.078 NS 

Popliteal Height(sitting) 48.2 45.6 600 1.493 599 0.152 NS 

Knee Height(sitting) 56.2 53.8 600 0.939 599 0.379 NS 

Thigh Clearance(sitting) 14.5 14.8 600 -0.577 599 0.582 NS 

Waist Depth 17.2 16.9 600 0.474 599 0.650 NS 

Elbow Rest Height(sitting) 17.9 17.4 600 0.904 599 0.377 NS 

Hip Breadth(sitting) 35.9 38.4 600 -2.305 599 0.033 S 

Elbow-To-Elbow Breadth 31.4 33.8 600 -16.172 599 0.0 S 

Body Weight(kg) 66.7 62.7 600 1.344 599 0.195 NS 

Waist Circumference 77.3 80.1 600 -0.865 599 0.398 NS 

Waist Breadth 21.8 22.8 600 2.517 599 0.040 S 
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S and NS means Significant and Not significant 

respectively. 

 

The female students have larger mean values in these 

three dimensions mentioned above except in the 

remaining dimensions (Table 3). These suggest that 

mean breadths characteristics between the two 

genders are dissimilar. Therefore, there is likelihood 

of experiencing discomfort due to mismatch if the 

same machine, facilities or fittings are designed to be 

used by the two genders without using the breadth 

dimension gotten for each of them. We compared the 

results of our study with the results of four (4) other 

populations from Taiwanese (Wang et al., 1999, 

2001), Chinese (China Standards, GB/T10000-1988, 

1988), Japanese (Research Institute of Human 

Engineering for quality life, 1994) and Korean (Lee, 

2000). Figs. 2 and 3 compare some sitting dimensions 

(Eye height sitting, sitting height, buttock popliteal 

length sitting, popliteal height sitting, knee height 

sitting, hip breadth sitting) between two genders, and 

Figs 4 and 5 compare some standing dimensions 

(standing height (stature), Eye height standing and 

body weight between two genders. In comparison 

with other countries we found some differences 

between the dimensions of our study and people in 

other countries. 
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Our data was most similar to the four populations in 

standing height (stature), and eye height standing 

with differences in body weight, buttock  popliteal 

length sitting, popliteal height sitting, knee height 

sitting and hip breadth sitting where the Nigeria 

(present study) were significantly highest among 

other four populations for both genders. Furthermore, 

the results of the comparison also indicated that the 

present study recorded lowest mean dimensions in 

eye height sitting, sitting height and buttock knee 

length sitting among other populations for both 

genders. These results suggest that there are various 

body dimension differences among ethnic 

populations of the world. Therefore, the principles of 

ergonomics and anthropometrics should become a 

necessity when it involves the designing of products 

and workplaces (Hanson et al., 2009; Klamklaya et 

al., 2008; Wichansky, 2000; Pentikis et al., 2002) for 

this type of population. 

 

CONCLUSION AND RECOMMENDATIONS 
The study presented descriptive analysis of 

anthropometric measurements of male and female of 

some Nigerian polytechnic students that could be 

used as a guide to determine the proportion of the 

population or genders who fall within a specific range 

of value for a given body dimension. 

       

T-test results indicate that there are significant 

differences (P< 0.05) between males and females 

subjects. Female students have larger mean values in 

hip breadth sitting, elbow to elbow breadth and waist 

breadth. These suggest that mean breadths 

characteristics between the two genders are 

dissimilar. Therefore, there is likelihood of 

experiencing discomfort due to mismatch if the same 

machines, facilities or fittings are designed to be used 

by both genders without using the breadth 

dimensions gotten from each gender. 

 

Furthermore, data obtained from the present study 

was most similar in standing dimensions with 

differences in weight and sitting dimensions where 

Nigeria (present study) were partly significantly 

highest and lowest respectively when compared to 

other three ethnic populations for both genders. These 

results indicated dimensional differences among  

 

ethnic populations of the world. This calls for the 

need to consider the principles of ergonomics and 

anthropometric characteristics of people when 

designing products, workstations and fittings for their 

use. 
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