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 Safety is the most important for everyone when driving any kind of transportation. 
Good human postures that affect the comfort of driver can be one of the factors of 

safety on the road. This human posture is dealing with the ergonomic factor of the car 

seat design. Good car seat design will reduce driver fatigue and give comfort while 
driving. This also will reduce the road accident due to human factor. The objectives of 

this paper to determine the ergonomic design aspect that affect the human posture for 

driver car seat. In this study only one type of compact car is studied. The scope of 
questionnaire survey also covers Malaysian only. The collection of anthropometry data 

gathers can be as benchmark for the next study. The five simple tests were used to 

determine the suitability of the driver with driver compact car seat. For height of 
backrest sufficient to provide support for driver during acceleration show about 10% 

disagree. Study also shows that 70% of respondent are felling comfort and good posture 
while driving in compact car. Only 15% of respondent feel fatigue when sitting on the 

compact car seat while driving. Therefore this study shows that good design of car seat 

affect the human posture and comfort during driving. In future this finding can be used 
as guideline to design car seat and to do analysis using software.  
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INTRODUCTION 

 

 Nowadays safety and comfort of driver are the 

essential factor to reduce the human fatigue that can 

lead to road accident. That gives increase research on 

ergonomic and human factor study in all system to 

evaluate the safety and reduce the human problem. 

As we know that, ergonomics draws many 

disciplines in the study of human and their 

environments including anthropometry, 

biomechanics, mechanical engineering, industrial 

engineering and so on (OSHA, 2000). The study 

concerns on the design of selected compact driver car 

seat in term of its ergonomics and its affect to human 

body. The selected compact car is choosing for this 

study is from Malaysia Automotive Company. In 

order to produce a better product, the complexities of 

design must be understood to search a way to be 

improved.  

 Today’s global competition has prompted many 

automotive manufactures to design their products 

based on customer’s preference and satisfaction. In a 

car seat design and development, posture of car 

drivers among others is a critical factor that had to be 

considered closely and effective. A car driver 

controls the vehicle and the comfort and safety is 

important to avoid any road injury or unfortunate 

accident. An automobile seat consists of a headrest, a 

backrest, and a cushion and it is built in three parts: a 

metal armature, foam injected in a matrix, and a 

dress which covers the foam and armature (Cebi & 

Kahraman, 2010). These parts are connected to each 

other by three joints: one for the connection between 

seat cushion and its surroundings, one for the 

connection between seat cushion and seat back, and 

one for the connection between seat back and 

headrest. These joints allow adjustment in the seat 

back angle and head restraint angle (Cebi & 

Kahraman, 2010). 

 The wrong posture due to bad ergonomic can 

lead to fatigue and stress. According to White 

(1999), physical ergonomics deals with the human 

body’s responses to physical and physiological 

stress. This stress will lead to anger and reduce the 

focus of the driver for driving. Stress also can be in 

positive or negative ways. Stress is not inherently 
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deleterious however it is individual cognitive 

appraisal give perception and interpretation, give 

meaning to events and determine whatever events are 

viewed as threatening or positive (Jennings, 2008). 

 Others study about seat, where study done by 

Chelsea (2010), clarified that chairs that are not 

properly meet the needs of the user body may cause 

back pain, eye strain from not being properly 

positioned in front of the computer screen, fatigue 

from poor circulation and numerous other health 

issue. According to Zafir and Durraishah (2009), the 

physical problems related with prolonged use of the 

poor office seating do not end with the twinge 

discomfort. Therefore the while driving, people also 

deal with prolonged sitting on car seat. If good and 

comfort car seat, it can increase the comfort and 

reduce the health issues due to sitting position. 

 The sitting posture will also lead to the many 

problems. As mentioned by Waldemar, Marcelo, & 

Neville (2011), lower limbs are active while driving 

a car and cannot be used at the same time for 

support. Drivers were found to adapt to changes in 

vehicles geometry primarily by changes in limb 

posture, whereas torso posture remains relatively 

constant. Driver body dimensions and the sitting 

distance from the steering wheel also play some role 

in dealing with the comfort of driver, women sit 

closer to the steering wheel (Parkin, Mackay, & 

Cooper, 1995). 

 A static sitting position over a long time causes 

tension in the muscles, nerves, vessels, ligaments, 

and joint capsules, and compression of these 

structures causes local chemical changes connected 

to fatigue in muscles, decreased blood flow, and 

partial ischemia, at worst leading to an impaired 

nervous response resulting from pressure, and 

secondary to inflammation (Straker, 1998). 

 Car seat design varies from car to car and from 

company to company, and it is a subject for stating 

creativity, personality, safety, functionality and 

differentiation (Santos, Francisco, & Júlia, 2006). As 

mentioned by (Na, et al., 2005), drivers’ comfort was 

as important as the functional and aesthetic design of 

automobiles since consumers are more and more 

concerned about safety and comfortable driving. 

 One of the most important contributions that 

ergonomics can provide to the automobile design 

process is information of the physical size of driver 

and his/her preferred postures (Porter & Gyi, 1998). 

 Therefore the objectives to undergo this study 

were to get information of anthropometry data for 

respondent and also to determine the ergonomic 

design aspect of car seat that affect the human 

posture for driver car seat and also the Malaysian 

perspective on the compact car seat for Malaysia 

local car. 

 

Methodology: 

 This study was conducted in Faculty of 

Engineering, Universiti Malaysia Sarawak 

(UNIMAS).  The data collections gather only focus 

on Malaysian citizen living in Sarawak 

 

Camera Vision: 

 The camera vision method were act as an 

evidence for the data collection when the respondent 

driving using the compact car on the route testing. 

The camera vision is used to capture the sitting 

posture of the respondent on the driver car seat. This 

is to know the position of the driver while sitting on 

the driver car seat. The selected compact car are used 

was Malaysia Manufacture and Model 2010. Figure 

1 shows the compact car seat dimensions.

 

 
 

Fig. 1: Diver Compat Car Seat Dimension Model 2010. 

 

Anthropometry Data Collection: 

 Anthropometry data of each respondent is 

provided for future reference or guideline for the 

study of ergonomics especially for Malaysian citizen.  

 This data is important also for the car seat 

designer that try to come out with a new design of 

seat that can fits the size of the typical Malaysia 

citizen. 

 Figure 2 shows the anthropometry data that 

collected from the respondent. 

 

Survey and Question: 

 Surveys are required in this project to get more 

information and data to execute this project. The 

common reasons for conducting a survey is to 

identification of prioritize problems and to assess 
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whether the implementation solution to a problem 

was successful. In this study, surveys were done with 

focus group which is students of UNIMAS. Total of 

40 respondents being choose to help answer the 

questionnaire and also do the drive test of the 

compact car through a path provided. 

 

Testing Route: 

 The respondents are asked to drive according to 

the route that has been decided. The route consists of 

slope, road bump, T- junction, roundabout and also 

uneven road. This gave the respondents an 

experience driving in variety type of road condition 

and understands the importance of good design of 

driver car seat in term of its ergonomics to make sure 

the driver felt comfortable while driving. Figure 3 

shows the driving testing route. 

 

 
 

Fig. 2: Anthropometry Measurement. 

 

 
 

Fig. 3: Driving Testing Route. 

 

Five Simple Test Method: 

 When the driver test drives the compact car, they 

were asked to do 5 simple tests to evaluate their 

suitability in driving the compact car. According to 

(Mcilwraith, 1993), the driver can do five simple 

tests which can be carried out in any car without the 

need for tools or instruments to as follows: 

1) The Praying Test 

2) The Fist Test 

3) The Look Down Test 

4) The Right Leg Test 

5) The Kerb Height Test 

 

RESULTS AND DISCUSSIONS 

 

 Data collection gather from survey that has been 

done shows which is approximately 57% are male 

drivers respondents, compare to female drivers who 

only 43%. Different gender of driver will give 

different type of response and result for the 

questionnaire. This is due to different way of driving 

style, the anthropometry data and also the adjustment 

for the leaning seat angle and steering wheel 

adjustment. This is important to cover a wider range 

of suitability of the compact car seat for both male 

and female driver. 

 Based on the Figure 4, the majority of the 

drivers have ever experienced a long distance driving 

for more than 600 km in 1 way travel with 8 persons. 

Drivers that drive at the range of less than 100 km 

and also 100 to 200 km recorded the second highest 

data with 7 drivers each. The min data recorded is in 

the range of 500 to 600 km with only 3 drivers. This 

data is important because it driver that had the 

experience driving a long distance travel will have a 

wide knowledge about what is needed to the seat to 

ensure the driver can still feel comfortable and less 

fatigue even after a long journey of driving. 
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Fig. 4: Bar chart of Longest Driving Distance Travel. 

 

 
 

Fig. 5: Pie Chart of Driver Frequency Driving. 

 

 Based on the Figure 5 above, majority of the 

drivers are driving a car daily which consists of 28 

persons or equal to 70% of the total drivers that done 

the survey. This is due to the facts that majority of 

the drivers that done the survey are student which 

need to go to campus every day. There are 5 persons 

are driving a car weekly which means in 1 whole 

week, the driver will drive a car at least once every 

week. Commonly, the driver that falls into this 

category do not owned a car but still driving at 

certain period of time. Therefore different driving 

experience of the driver will affect different kind of 

response to the seat. The more experience driver can 

adapt themselves quickly to the posture of the seat 

and adjust the feature of the car seat such as backrest 

angle to make sure they will feel comfortable enough 

while driving the car. 
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Fig. 6: Seat Rating Comfort. 

 

 Figure 6 shows the seat rating in terms of 

comfort by the drivers or respondent. There is 

57.5% respondents felt comfort while sitting on the 

compact driver car seat. Only 2 people or 5% of 

respondent were disagreed with the comfort of 

driver seat. 

 For height of backrest sufficient to provide 

support for driver during acceleration shows in 

Figure 7.  There is 52.5% respondents felt that the 

height of backrest are sufficient enough to support 

the back body during acceleration. In the other 

hand only 10% of respondent were disagreed with 

the height of the backrest of the driver compact car. 

This due to the height of the driver and also the size 

of the body of driver are too small. 

 Result for comfortable when leaning on the car  

seat while driving are shown in Figure 8. It shows 

that 70% of the driver or respondent are felt 

comfortable with this compact driver car seat. It 

means that the design of the driver car seat is 

acceptable but need more improvement to satisfy 

the human comfort. Good ergonomic design will 

help to improve the quality of the comfortable 

feeling to human. 

 The last result show the human posture effect 

when the ergonomic of car seat design take into 

consideration. Figure 9 shows the result of body 

feel fatigue when sitting on the car seat for some 

period while driving. There are about 45% driver 

disagree that this compact car affect the human 
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back posture and give fatique. However result also 

shows that there are 15% felt fatigue on this 

compact driver car seat. This is due to the 

anthropometry or body measurements of that driver 

are not suitable to the seat such as to heavy weight 

and have large body size. 

 

 
Fig. 7: Seat Rating Comfort. 

 

 
Fig. 8: Seat Rating Comfort. 

 

 
Fig. 9: Seat Rating Comfort. 

 

Conclusion and recommendations: 

 As conclusion of this empirical study, it shows 

that good ergonomic design of compact car seat give 

better feeling of comfort to the driver. The gender, 

weight and height also give affect to the human 

posture. Therefore the anthropometry data that gain 

from this study will be as basic Malaysian for 

responsible manufacturer to design good and 

ergonomic seat for compact car. In Future this 

empirical will used ergonomic software to get better 

findings results. 
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