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ABSTRACT 
 

In this work, the ergonomic of tricycle seats used in Nigeria was studied with a view of determining its conformity with 

anthropometric data of the users. Data of 100 male and 88 female tricycle riders was collected for three dimensions 

namely: popliteal height, buttock-popliteal length and seating height. Corresponding seat dimensions of tricycle; seat 

height, seat length and backrest height were also determined from TVS samba model of tricycle. Statistical analysis 

using SPSS was carried out to obtain descriptive statistical parameters. Various percentiles of user’s anthropometry 

were compared with corresponding seat dimensions. It was found that there was significant difference between the 

anthropometric data and the seat dimensions for most of the parameters compared for all percentiles. The observed 

mismatch results in discomfort and health risk to the tricycle users. Backrest height is 40% below the standard seat 

dimension and 34% lower than 50th percentile user which could lead to whiplash injuries. It is recommended that the 

Seat length, back rest height and seat height be adjusted by 23cm, 27cm and 12cm respectively to fit 95% of the users. 

Sitting height of driver needs little adjustment to fit 50% of drivers. It is therefore imperative for designers of commer-

cial motor tricycles seats to take proper considerations of ergonomic principles and the anthropometric data of users 

in order to reduce discomfort, improve safety and eliminate fatigue to the tricycle users. 

Keywords:  Anthropometry; comfort; ergonomics; percentiles; seat; tricycle.

1. INTRODUCTION 
 

Tricycle has been the major public transport system in most 

cities and villages of developing countries. This has become 

necessary due to unavailability of buses and trains coupled 

with the natures of the terrain and road networks in ancient 

cities. Tricycle is considered cheep and simple mobility that 

can be used in the congested and intricate areas due to its 

small size and structure coupled with its advantage of drop-

ping off passenger at any point (Dorado, Fabros, & Rupisan, 

2015). In Nigeria however, tricycle has been popular means 

of transportation in many cities replacing taxicab and motor 

bikes. Commuting in Kano state is very much a part of life-

style as people on a daily basis go out for their business ad-

ventures.  

Studying the ergonomics of passengers and drivers of public 

transport system has been given attention in recent years be-

cause of the health and comfort issues associated with it. Lit-

erature survey shows works on investigating the mismatch 

between the passenger and the seat for taxicabs  (Samuel, 

Fajobi, & Oluwatobi, 2016; Onawumi, 2020).  Other stud-

ies were on comparing the anthropometric data of bus pas-

sengers with seat design variable with the aim of adjusting 

the seat dimension to fit the bus users (Ajayeoba & Adekoya, 

2012; Ismaila, Akanbi, Adekunle, Adetunji, & Kuye, 2010; 

Moses, Ayodele, M, & Elijah, 2019). These studies revealed 

that the seat of taxicab and bus does not fit the anthropometry 

of Nigerians and they recommended the adjustment in the 
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seat dimensions to match the Nigerian riders. Despite the 

large volume of tricycle in Nigeria and the complaints by the 

users on discomfort experienced when riding it, little atten-

tion was given in studying tricycle ergonomics (Hezekiah & 

Taofeek, 2019). 

There has been higher number of complaints from passengers 

and drivers on experiencing discomfort and even accidents 

while using tricycle. Discussing with some tricycle users in 

Kano confirmed to me that they are not satisfied with the tri-

cycle seat and they complained about neck and knee pain es-

pecially when used tricycle for long time. Canvassing with a 

number of drivers who use tricycles as a means of transpor-

tation daily, they complained of the musculoskeletal disor-

ders, back pains and rheumatic pains. This is confirmed by 

Hezekiah & Taofeek, (2019) who found that the tricycle 

users in southeast and south western Nigeria experienced dis-

comfort and neck, knee and lower back pain when they used 

it.  When anthropometric measurement is considered in de-

sign it helps to achieve comfort and reduce Musculoskeletal 

disorders (Taifa & Desai, 2017). The design and develop-

ment of the motorized tricycle seats appears to have been 

made without considerations to ergonomic principles and the 

fact that the anthropometry of Nigerians were not taken in to 

account in the design. The aim of this study is to generate 

anthropometric database of tricycle users in Kano metropolis 

and determine the differences between the dimensions of ex-

isting tricycles seats with the anthropometric data of Kano 

users and also to provide some design specifications of motor 

tricycle seats to be used for maximum comfort and safety. 

2. MATERIALS AND METHODS 

 

This research was conducted in the Kano metropolis. An-

thropometric data of Kano adults aged 18 to 50 who rides 

tricycle was used as sample. Total of 188 samples com-

prising of 100 male (53.2%), and 88 female (46.8%) were 

measured. Flexible tape with accuracy of 0.1 mm was 

used to measure the various body dimensions used in the 

work. It was used because it permits one to measure 

around curves or corners. Subject was asked for consent 

before conducting the measurement. Measurements were 

made in accordance to ISO7250 standard. Body dimen-

sions selected in this study are Popliteal-buttock length, 

Popliteal-height and seating height as shown in Figure 1 

a, b and c respectively. Table 1 shows the serial number 

and description of the selected body dimensions as con-

tained in the standard. Data collected were processed in 

Microsoft Excel Spreadsheet and imported into SPSS 

16.0 for analysis. 

 

The anthropometric data was inputted in SPSS software 

for analysis to calculate the mean, standard deviation and 

percentiles of the three body dimensions.  

TVS samba tricycle which is 76% of the total population 

of tricycle used in Kano was used in this research work. It 

is mainly used in Kano because it’s cheaper to maintain 

and consumed little amount of fuel. Physical measurement 

of tricycle seat was carried out using a meter rule for 

length and a vernier bevel protractor for  seat angle of the 

tricycle. The variables measured include: Seat height, seat 

length and backrest height. Five samples of such seats 

from different tricycles were measured and average was 

taken and used for comparison with users’ anthropometry. 
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3. RESULTS AND DISCUSSIONS 

Table 2 showed the results obtained from the analysis con-

ducted in the SPSS software for male and female subject. 

It can be envisaged that the seat dimension does not fit 

well with the anthropometry of male and female subject 

in most of the parameters compared. Seat length is not ad-

equate for 50th and 95th percentile passenger which makes 

the sitting uncomfortable and might cause thigh pain when 

used for long time. It however, fits the anthropometry of 

5th percentile female.  

Seat backrest height is 25% and 35% shorter than sitting 

height of 50th percentile male and female respectively. It 

is also greatly lower than all percentiles for male and fe-

male passengers. This indicates that passenger neck and 

head cannot rest on the seat which might cause whiplash 

injury when emergency brakes are applied. It is therefore 

imperative to increase the backrest length to fit well with 

the tricycle users. 

Seat height does not seems to be satisfactory for 50th per-

centile male and female  as it is 22% to 24% different 

from the popliteal height, thus passenger thigh cannot lay 

on the seat which causes fatigue and discomfort to pas-

sengers. Seat height is shorter than the popliteal height 

for male 5th percentile male and 95th male and female but 

it fits well with popliteal height of 5th percentiles female 

as presented in Table 2. This means the seat is only com-

fortable for 5% female tricycle users. 

Table 3 presents the comparison of driver anthropometry 

with driver seat dimensions. It is clear that the Buttock-

popliteal length is 40% longer than the seat length for 50th 

percentile driver which means greater part of the driver 

thigh is not supported by the seat which causes discomfort 

and pain especially when used for long time. The back rest 

height is shorter than the driver’s sitting height for all per-

centiles. This can also cause whiplash injuries in the event 

of sudden brakes or impact.  Popliteal height conform er-

gonomically to the seat height of a 50th percentile driver, 

hence it is comfortable for an average driver. It is however 

shorter than the popliteal height of 95th percentiles driver 

which might cause discomfort and thigh pain for prolong 

riding. 5th percentile popliteal height is shorter than the 

drivers sitting height as such tricycle is not convenient for 

children and small male drivers.  

The seat angle was measured as 900 as shown in Table 3. 

It does not fit with the recommendation of proper sitting 

angle of 950-1200  (Reed, 2000). Thus, sitting for prolong 

time affect the lumbar and spinal gradually resulting to 

wrest pains. It should therefore be adjusted to 95-120 de-

grees for comfort and safety. 

Buttock-popliteal length obtained from present study is 

higher than what is obtained by Ajayeoba & Adekoya, 

(2012) in western Nigeria and Dorado et al., (2015) in 

Philippines as shown in Table 4. Popliteal height is in par 

with data of western Nigeria and about 5cm higher than 

Philippines population. 
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Table 5 compares the data measured from tricycle seat 

with recommended standard for tricycle seat. It is seen 

that tricycle dimensions are does not satisfy the recom-

mended values. Backrest height and seat angle is grossly 

lower than the recommended value and are therefore 

needed to fit both the recommended standard and the users 

anthropometry. 

Table 6 is hereby recommended to accommodate 95% of 

tricycle users comfortably. 

 

4. CONCLUSIONS 

Ergonomic assessment of commonly used tricycle in the 

Kano, carried out by comparing the various percentiles of 

users suggests possible improvements in the design of 

seats for more comfort and safety.  The prominent among 

the variable considered is backrest height which is greatly 

lower than even the 5th percentiles of the driver and pas-

sengers which might cause whiplash injuries on impact or 

sudden brakes. Seat height of tricycle studied is designed 

only to fit 5% of female passenger which makes it not 

comfortable for average and large users. The driver seat 

evaluated shows the need for adjustment in the tricycle 

operator’s seat as ineffective seating posture can influence 

the interaction of the driver with control button and the 

pedals. Deviation of seat dimensions from standard and 

anthropometry makes the users susceptible to pains and 

discomfort. Design for adjustability could help in mitigat-

ing ergonomics problems of tricycle. Application of ergo-

nomics in design of technological systems is a key to ob-

taining safe, comfortable and user friendly systems. Gov-

ernment should establish ergonomic standards that fit Ni-

gerian anthropometry for public transport systems. Im-

ported tricycles should meet Nigerians ergonomic require-

ments. 
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