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ABSTRACT 

 

 

Musculoskeletal disorder is commonly associated with driver fatigue problem. 

Previously, various techniques were proposed to the influence of changes in physical and 

psychosocial conditions on musculoskeletal disorders. However, the impact factors 

contribute to the musculoskeletal disorder is still more to achieve. This research aims to 

identify impact of psychophysical experience, biomechanical and heart rate of drivers 

towards prevalence musculoskeletal disorder. Moreover, the relationship between 

presence of musculoskeletal disorder with Time, Gender, BMI and Length of Arm (LoA) 

will be evaluated. 

Participant will be asked to driving for 30 minutes and repeat the procedure for 

two times. At the same time, the movement of the participant while driving will be 

capture by Motion Capture and video also is taken. Meantime, the Heart rate of the 

participant while driving is monitor. Between the replication, the participant will be given 

questionnaire sheet to be answered. The questionnaire sheet will be answered the part of 

the participant’s body feeling discomfort during the experiment where this discomfort 

part is potential for musculoskeletal disorder prevalence. 

 Results identified both upper arm and lower arm problem. Biomechanical 

analyses found static posture of arm and undesirable wrist positions lead to discomfort. 

Although the results were promising, there were still some limitations that need to be 

overcome in future study. 
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ABSTRAK 

 

 

Musculoskeletal disorder biasanya dikaitkan dengan masalah keletihan pemandu. 

Sebelum ini, pelbagai teknik telah dicadangkan mengaitkan perubahan keadaan fizikal 

dan psikososial pada musculoskeletal disorder. Walau bagaimanapun, banyak lagi 

faktor-faktor yang menyumbang kepada musculoskeletal disorder perlu dikaji. Kajian ini 

bertujuan untuk mengenal pasti kesan psychophysical experience, biomechanical dan 

kadar denyutan jantung pemandu terhadap musculoskeletal disorder. Selain itu, 

perkaitan antara kewujudan musculoskeletal disorder dengan Masa, Jantina, BMI dan 

Panjang lengan (LoA) akan dikaji. 

Peserta akan diminta untuk memandu selama 30 minit dan mengulangi prosedur 

tersebut sebanyak dua kali. Pada masa yang sama, pergerakan peserta semasa memandu 

akan diambil dengan Motion Capture dan video juga diambil. Sementara itu, denyutan 

jantung peserta semasa memandu akan dimonitor. Peserta akan diberi lembaran soal 

selidik untuk dijawab setiap kali selepas eksperiment. Soal selidik ini akan menjawab 

bahagian tubuh yang mana peserta rasa tidak selesa semasa eksperimen di mana 

sebahagian ketidakselesaan ini berpotensi untuk menjadi musculoskeletal disorder. 

 Keputusan akhir menunjukkan peserta mengalami ketidakselesaan di bahagian 

lengan. Analisis daripada keputusan biomekanikal  mendapati postur lengan yang static 

dan kedudukan pergelangan tangan di tempat yang tidak diingini membawa kepada rasa 

tidak selesa. Walaupun keputusan akhir dapat dicapai, beberapa batasan di dalam kajian 

ini perlu diatasi di kajian pada masa hadapan.  
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1 CHAPTER 1 

 

 

INTRODUCTION 

 

 

This chapter provides information regarding the backgrounds of the study, 

problems statements, objectives, research questions, scope and limitations and potential 

benefits of the study. This chapter also presents the outline on how the study been carried 

out. 

 
1.1 Background of the research 

The car has been an important transport to people nowadays. It plays significant 

role in moving people from one place to another in the most convenient way. It is a safe 

vehicle. However, many car accidents happen lately and made people worried and they 

had second thought whether car is a safe transport. 
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Table 1.1 General Road Accident Data in Malaysia (1997-2014) 

(Source: Malaysian Institute of Road Safety Research) 

 

 

Table 1.1 shows the statistic of road accident in Malaysia from 1997 until 2014. 

From the table, road crashes in Malaysia are increasing year by year.  

According to Liu and Wu (2009), fatigue has been proofed to be related to road 

accidents which happened all over the world. Many studies have related to fatigue and 

some of the factors associated with fatigue are sleep deprivation and prolonged sitting. 

Most studies has related fatigue to ‘endogenous’ factors only, however only few studies 

focusing on ‘exogenous’ factor (Liu and Wu, 2009). Endogenous is related to internal 

factors and exogenous is about external factors.  

This research will be focused on driver’s hand movement while driving. 

Furthermore, the impact of psychophysical experience towards driver’s movement and 

heart rate will be analyzing whether it would contribute to musculoskeletal disorder 
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prevalence. Moreover, gender, BMI and Time factors will be identified if they can 

provide to musculoskeletal disorder presence. 

1.2 Problem statement 

Musculoskeletal disorder has been ranked as one of health issues among 

Malaysian driver (Bahri et al., 2014). There have been a lot of injuries were reported that 

resulting direct and indirect losses to the driver. In order to overcome the problem, many 

researchers have focused in this area to find the factors contributing musculoskeletal 

prevalence such as:- 

(1) Seating comfort has been found as one of contributing factor for 

musculoskeletal disorder. The seat adjustments are found will not only affect 

the comfort perception of the driver but also their feel of fatigue (Durkin et 

al.,2006 and Kyung et al.,2008). 

(2) Psychosocial issues can contribute to musculoskeletal disorder not only to 

driver but also industrial worker. It is happen when they were in negative 

mood or carrying the heavy workload. Thus, it is important to paying attention 

to psychosocial conditions to reduce the musculoskeletal disorder (Fredriksson 

et al, 2001) 

However, the number of drivers experiences the musculoskeletal disorder still not 

declining but increasing. Moreover, musculoskeletal disorder still be related with driver 

for example, posture has been stated as an important risk factor for upper limb MSDs 

(Finneran and O’Sullivan, 2013) such as pain in the lower back (Gallais and Ã, 2006) and 

shoulder (Ã et al, 2007). Furthermore, there is a minimal study in analysing impact of 

psychophysical experience, biomechanical and heart rate in musculoskeletal disorder 

prevalence for Malaysian population especially young drivers when driving. 
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. 

1.3 Objective of the research 

Specifically, the aim of this research was to evaluate the prevalence of upper body 

musculoskeletal disorder among young drivers. To achieve the research aim, the 

following objectives are set:- 

(1) To define the association psychophysical experience with upper quadrant 

musculoskeletal disorder among young drivers. 

(2) To identify heart rate and biomechanical factors for hand movement while 

performing driving task. 

(3) To appraise association psychophysical experience and biomechanical risk 

factor for prevalence upper quadrant musculoskeletal disorder among young 

drivers. 

 

1.4 Research questions 

This research will investigate the effect of heart rate, psychophysical experience 

and biomechanical risk factors towards upper quadrant musculoskeletal disorder. 

(1) Which of body parts experienced the highest levels of discomfort when 

performing the driving task for first 30 minutes? 

(2) Which of body parts experienced the highest levels of discomfort when 

performing the driving task for second 30 minutes? 

(3) Which of body parts experienced the highest levels of discomfort when 

performing the driving task for third 30 minutes? 

(4) Which gender experienced the highest discomfort when performing the 

driving task? 
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(5) Which BMI experienced the highest discomfort when performing the driving 

task? 

(6) Did Length of Arm (LoA) affecting level of discomfort while performing the 

driving task? 

(7) How the gender, BMI, Time and LoA can contribute to musculoskeletal 

disorder? 

(8) What is the relationship between hand movements while driving with heart 

rate? 

(9) How movement of hand and heart rate can contribute to musculoskeletal 

disorder? 

(10) How psychophysical experience and biomechanical risk factor is correlates 

to each other and contribute to the musculoskeletal disorder? 

 

1.5 Scope and limitations 

The scope of this research is to study the psychophysical experience, 

biomechanical risk factor and heart rate during driving. Driving required drivers to use 

their hands to move the steering wheel and change the gear. Thus, the hand movement 

will be asses in this research as it is the most affecting body parts when perform the 

driving task. The participants selected are ensured to be in a good physical and health 

because this research needs to measure the condition of healthy participant free from a 

musculoskeletal disorder. The range ages of the participants are 20 to 28 years old as this 

age group has highest involve in the car accidents compared to other age group 

(Rashvinjeet S.Bedi, 2011). Moreover, the position of hand on the steering wheel will be 

synchronized for each participant. The road will be driving by all participants also will be 
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synchronized for each participant. This research also will be focused on the left hand 

movement because the left hand is used more force compared to the right hand (Seri R. et 

al.,2015).  

 

1.6 Potential benefits 

The potential benefits can be expected from the proposed study of effect factors 

biomechanical, psychophysical experience and heart rate are as follows:- 

(1) Medical practitioners can detect the early prevalence of musculoskeletal 

disorder. Industrial automotive can predict the psychophysical experience, 

hand movement and heart rate of the driver when driving to avoid 

musculoskeletal disorder presence. 

(2) It is also can wide knowledge more about the musculoskeletal disorder risk 

factor. 

(3) The information will help the Automotive industries to improve their product 

design in order avoid the musculoskeletal disorder ensue to their customer. 

(4) Methods, data and models generated by the research can be used as references 

for the academician for the future reference and research on musculoskeletal 

disorder. 

 

1.7 Outlines of the research 

This research is started with the introduction to the musculoskeletal disorder that 

commonly happens for drivers. Chapter one provides the background of the study, 

problem statements, objectives, research questions, scopes and limitations and potential 

benefits of the study. The main and critical objective is to find the correlation between 


