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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in 
fulfilment of the requirement for the degree of Master of Science 

ASSOCIATION BETWEEN SOCIO DEMOGRAPHIC, WORK FACTORS, 
FATIGUE AND EMOTION REGULATION WITH COMMUTING RIDING 

BEHAVIORS AMONG WORKERS IN SELANGOR, MALAYSIA

By 

NOOR HIDAYAH BINTI JAAFA 

March 2023 

Chairman :   Associate Professor Irniza Rasdi, PhD 
Faculty :   Health and Medicines Sciences  

The rising trend of commuting accidents has caused worrisome conditions 
whereas more than 30 000 cases were reported and 76.9% were motorcyclists 
and pillion riders. Despite numerous research have been conducted to explore 
the causes of these issues yet there was still a lack of information regarding the 
relationship between work factors, fatigue, emotion regulation, and commuting 
behaviour. Thus, this study aims to determine the relationship between work 
factors, fatigue, and emotion regulation with commuting riding behaviour in 
Selangor. This cross-sectional study involved 430 workers (male: 5.5%; females: 
13.6%) with average age was 34 were randomly selected in Selangor. 
Convenient sampling was done, followed by purposive sampling of respondents 
based on the inclusive and exclusive criteria. Self-administered questionnaire 
consisting standardized questionnaire were used to collect information on 
sociodemographic and work factors, occupational fatigue exhaustion / recovery 
scale (OFER), cognitive emotion regulation questionnaire (CERQ) and 
commuting riding behaviour (SMRBQ) among respondents. The most prevalent 
unsafe riding behaviour reported was related toward time and money 
opportunistic (1.85 ± 0.59). In multiple linear regressions, being male (β = 0.23, 
p<.01) and young (β = 0.2, p<.01) who had experienced in a road crash (β = 0.1, 
p<.05) which also possessed self-blame (β = 0.09, p<.01), putting into 
perspective (β = 0.08, p<.01) and chronic fatigue (β = 0.04, p<.05) would predict 
20% variance in riding behaviour among workers in Selangor. Therefore, it can 
be concluded gender and age factor, emotion regulation condition and level of 
fatigue should be considered in improving the CRB of workers in Selangor.    

Keywords: occupational fatigue exhaustion / recovery scale (OFER), cognitive 
emotion regulation questionnaire (CERQ), commuting riding behaviour  
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 
sebagai memenuhi keperluan untuk ijazah Master Sains 

HUBUNGKAIT ANTARA SOSIO DEMOGRAFI, FAKTOR PEKERJAAN, 
KELETIHAN DAN PENGATURAN EMOSI DENGAN TINGKAHLAKU 
PENUNGGANG SEMASA BERULANG-ALIK DALAM KALANGAN 

PEKERJA DI SELANGOR, MALAYSIA 

Oleh 

NOOR HIDAYAH BINTI JAAFA 

Mac 2023 

Pengerusi :   Profesor Madya Irniza Rasdi, PhD 
Fakulti :   Perubatan dan Sains Kesihatan 

Peningkatan trend kemalangan semasa berulang-alik telah menimbulkan satu 
keadaan yang membimbangkan, dimana lebih daripada 30 000 kes telah 
dilaporkan dan 76.9% adalah penunggang dan pembonceng motosikal. 
Walaupun banyak penyelidikan telah dijalankan untuk mencari punca-punca 
kepada isu ini namun masih terdapat kekurangan dalam maklumat mengenai 
faktor kerja, keletihan, pengaturan emosi dan tingkah laku semasa berulang 
alik.Oleh itu, kajian ini bertujuan untuk mencari hubungan antara faktor kerja, 
keletihan, pegaturan emosi dengan tingkah laku semasa berulang alik di 
Selangor. Kajian keratin rentas ini melibatkan 430 pekerja (lelaki: 5.5%; 
perempuan: 13.6%) dengan purata umur adalah 34 yang dipilih secara rawak di 
Selangor. Pensampelan mudah dilakukan, diikuti dengan pensampelan 
responden berdasarkan kriteria inklusif dan eksklusif. Soal selidik kendiri yang 
terdiri daripada soal selidik standard digunakan untuk mengumpul maklumat 
mengenai sosio-demografi dan faktor kerja, keletihan pekerjaan / skala 
pemulihan (OFER), soal selidik peraturan emosi kognitif (CERQ) dan tingkah 
laku menunggang berulang-alik (SMRBQ) di kalangan responden. Tingkah laku 
menunggang tidak selamat yang paling lazim dilaporkan berkaitan dengan masa 
dan wang oportunis (1.85 ± 0.59). Dengan menggunakan Regresi Linear, lelaki 
(β = 0.23, p<.01) orang muda (β = 0.2, p<.01) yang telah mengalami kemalangan 
jalan raya (β = 0.1, p<.05) yang juga mempunyai kesalahan diri (β = 0.09, p<.01), 
meletakkan perspektif (β = 0.08, p<.01) dan keletihan kronik (β = 0.04, p<.05) 
akan meramalkan 20% varians dalam tingkah laku menunggang di kalangan 
pekerja di Selangor. Secara kesimpulannya, faktor jantina, umur, peraturan 
emosi dan keletihan pekerjaan harus dipertimbangkan dalam meningkatkan 
menunggang semasa berulag-alik dari tempat kerja. 

Kata kunci: keletihan pekerjaan / skala pemulihan (OFER), soal selidik peraturan 
emosi kognitif (CERQ), tingkah laku menunggang berulang-alik 
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CHAPTER 1 

1 INTRODUCTION 

1.1 Background 

The use of motorcycles in Malaysia has grown rapidly. According to the Road 
Transport Department of Malaysia, the accumulated number of motorcycles in 
Malaysia has risen from 14,891,585 in 2020 to 15,506,689 in 2021. Along with 
the growth in the number of motorcycles, the road crashed involving a 
motorcycle also increased (S.Abdulwahid et al.,2022). Malaysia as a developing 
nation with rapid economic progress has been affected by the number of road 
crash occurred until now. Based on Malaysia Road Fatalities, motorcyclist was 
known as the highest road fatalities 59% for a period of ten years until 2019. 

Based on previous study, human behavioural, vehicles and environmental 
factors are the three major factors that can cause an accident (Mohanty et al., 
2015). Most of commuting accident occurred due to human factors, such as bad 
attitudes or driving habits, level of age and health as well as behavioural problem 
of workers (Selamat et al., 2015). In a previous study, the risk of road crashes 
were found to be increased by dangerous driving behaviour such as aggressive 
violation, errors and lapses ((Machado-león et al., 2016)). Besides, most of 
motorcycles crashes is widely believed been contributed by risk taking behaviour 
(Ibrahim et al., 2012). 

Studies related to the possible factors which may influence driving and riding 
behaviour have been abroad. There is a study in Colombia among Bus Rapid 
Transit operators found that stress related working conditions (Job Strain, Social 
Support and Effort/Reward Imbalance) are relevant predictors of risky driving 
(Useche et al., 2017). Meanwhile, the socio-demographic factors such as age 
and gender are frequently being studied as a factor that may affect motorcyclist 
riding behaviour. Findings of a previous study stated that there are three primary 
personality traits of young motorcyclists, namely sensation seeking, amiability 
and impatience (Wong et al., 2010). A significant, small effect of gender was 
found on self-reported speed violations and stunts, with male riders engaging in 
these behaviours more frequently than female riders (Stephens et al., 2017).  

1.2 Problem Statement 

In Malaysia, commuting accidents have become one of the main issues 
confronting occupational safety and health (NIOSH, 2019). This uprising issue 
has caused a high number of road traffic fatalities, where 35,195 cases of 
commuting accidents have occurred in 2018 (Social Society Organizational, 
2018). Moreover, it has been recorded that transport crashes were the fourth 
most common death with 3.7% in 2018 (Department of Statistic, 2018). As an 
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urban area in Malaysia, Selangor showed over 3.7 million accumulated vehicles 
on the road in the year 2021. The rising number of vehicles will create more 
heavy traffic at the same time. Motorcycle is the dominant vehicles in urban area, 
thus rate of road crash involving motorcyclist is high in states such as Selangor 
(W.Bukhari et al., 2022). Therefore, this issue cannot be neglected as it indicates 
a serious situation to the country. 

There are many factors that significant toward road crash involving motorcyclist. 
In year 1980, Haddon Jr had studied that classified the three major factors were 
human, vehicles and environmental factors which also known as Haddon Matrix. 
Most of road crashes occurred due to human factors, such as driving habits, 
speeding as well as behavioural issues (N.Che-Him et al., 2018; W.Bukhari et 
al., 2022). Road and Transport Act 1987 has been used in Malaysia as the main 
legislation related road safety. On the other study, there is still in general lack of 
awareness of road safety such as helmet use (J. Oxley et al., 2018). There are 
many road safety campaigns have helped to slow down the rate of road crashes 
(MIROS, 2021). However, there is still knowledge gap of accurate targeted and 
focused population in road safety planning which can improve its effectiveness. 
Thus, this study focus on workers in Klang Valley that commute to work using 
motorcycle. 

Commuting accidents are increasingly recognized to pose a severe and 
significant burden to the economic and social well-being of Malaysia (Nordin, 
2014). The employer had to pay large amount of the compensation to the 
workers involved with commuting accident due to increasing numbers of road 
fatalities. It is one of the employer’s responsibility to offer protection for their 
employees under the Employee’s Social Security Act 1969. According to an 
article from Bernama, SOCSO paid RM93.57 million to workers involved in 
commuting accidents in 2018. Although commuting accidents are an important 
issue, there is little existing information related to commuting accident. Most of 
the studies conduct in a general road crash. There is study investigated road 
crash and traffic offences by motorcyclist in Vietnam (H. Trung Bui et al, 2020) 
and estimating factors of motorcyclist involved in crashes (J. Lee, 2018). In this 
study we are focusing on commuting which can provide better view of road crash 
involving motorcyclist.  

Evidences have shown that individual and family factors, work burden, 
workplace support, bad weather and road conditions were causes in road 
crashes (Selamat et al, 2015; C. Wankie et al, 2021; Y. Yang et al, 2019).   
Despite various studies reported that riding behaviour was a factor in road 
crashes, but there is little information of study on factors of riding behaviour. 
Studies have proved that careless and dangerous driving, traffic error, control 
error, and speed violation were related to road crashes (Sarani et al., 2011; 
Sakashita et al., 2014; Stephens et al., 2017). Moreover, driver behaviour was 
also found as a predictor of self-reported crashes through an investigation 
related to determine factors related to crashes (Hezaveh et al., 2018). 
Considering the effect of riding and driving behaviour, there is a need to study 
factors that lead to their behaviour. 
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As studies for factors of driving behaviour went wide, factors of riding behaviour 
are yet to be fully understood. Evidence has shown that factors such as age and 
gender were related to driving behaviour (Hassan et al., 2017; Mohamed et al., 
2017)). Furthermore, a person who has involved in a road crashes also found 
affects an individual driving behaviour (Al Reesi et al., 2013). Even though there 
were studies conducted on riding behaviour in a certain population such as 
students in Thailand (Chumpawadee et al., 2015) and employed motorcycle 
riders in Iran (Ali et al., 2011), there are limited studies that have accessed the 
riding behaviour among Malaysian workers. Furthermore, shift workers are also 
founded as a factor of driving behaviour (Valent et al., 2010). Therefore, further 
study on other factors related to riding behaviour among Malaysian workers is 
required. 

During commuting from the workplace to home, workers probably facing fatigue 
due to their work. Fatigue may affect the performance of each individual, such 
as their driving or riding behaviour.  According to (Yazdi et al., 2015) fatigue is a 
problem that cause by high workplace demand, long duty periods, disrupted 
circadian rhythms, social and societal demands and insufficient sleep. Example 
for fatigue affect the driving skills is during cases of lane drift, fatigue increase 
the number of drifts from the centre of the lane, the distance drifted from the 
centre and variability in the driver’s ability to drive in the centre of the lane 
(Jackson et al., 2011). Mostly in research study, it mentioned about relationship 
within fatigue and driving behaviour but there is limited data that explain 
specifically on riding behaviour. Therefore, this study is conducted to determine 
the relationship between fatigue and riding behaviour of a worker. 

Evidence has shown that emotion has related to driving behaviour (Eyal et al., 
2020). Certain road conditions such as traffic jams may cause a stressful event. 
Here, it is essential for the road user to be able to control and regulate their 
emotion successfully. Cognitive Emotion Regulation Strategies (CERS) were 
found to play an important role in this coping process (Garnefski et al., 2001). 
Various research related driving behaviour has been explored yet there is still 
limited study to explore riding behaviour. It has been reported that CERS can be 
used in order to control driving behaviour (Feng et al., 2018) but lack of studies 
relate between CERS and riding behaviour. Anyhow, there was a report that 
showed riding exposure relates to emotional dynamism (Samuel et al., 2019). 
Therefore, a study to find the relationship between CERS and riding behaviour 
is necessary. 

Overall, riding behaviour could be influenced by various factors. Due to growth 
of motorcycle usage, clearly the number of road crashes may increase as well. 
Thus, this study aims to identify the work factors, commuting experience, fatigue 
and emotion regulation as factors of riding behaviours. 
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1.3 Study Justification 

High numbers from commuting accidents lead to this study to determine more 
effective intervention program for rider. Many studies have been done but there 
are still lack of information about the factor on riding behaviour which also causes 
the increasing number of commuting accident. So, this study is important in order 
to explore the related factors on riding behaviour and unsafe act while riding. It 
is also important in proposing the actions and precautions that should be taken 
for controlling people riding behaviour. 

There is possibility for factors related to work give effect to the riding behaviour 
that can cause commuting accident but the number of studies relate between 
work factors and riding behaviour is still small. Based on the annual report of 
SOCSO state more than 25,000 cases were reported regarding commuting 
accident since 2012 (SOCSO, 2017). Therefore, this study will find the effects of 
work factors on riding behaviour to get better understanding on factors of 
commuting road crash. Findings of this study may help in prioritizing preventive 
strategies of road crash while indirectly will contribute to reduce the number of 
commuting accidents. Results of this study can be used to enhance the 
effectiveness of any safety road intervention program in order to promote a safer 
behaviour of riding among workers.  

Fatigue due to  work is the factor that will influence the riding behaviour of 
workers (Luqman et al., 2018). Hence, it is important to tackle this problem in 
order to control the commuting accident in Malaysia. This problem need to be 
analyse in depth with assessing the pattern of those riding behaviour. Then, we 
can reduce the exposure risk of worker toward commuting accident. Same goes 
to the other factors such as the work factors and emotion regulation. Results 
from this study can be used as intervention strategies to be by organizational 
and national level. 

After all, the socio-demographic factor and the personal worker background also 
may contribute to problem where worker may involve with commuting accident. 
Thus, it is important in this study to determine the socio-demographic factor of 
the Malaysian workers. From the analysis of this study, the target group for the 
intervention program for safety road user can be more specific, so that the 
program will become more efficient and successful. 

1.4 Conceptual Framework 

Generally commuting accident can be categorized into three main factor 
environmental, individual and mechanical. In this research study, we only focus 
on individual factors which conduct among Malaysia Workers as the sample 
population to be studied. There were 34,467,000 employed workers in Selangor 
been recorded in 2018 (Department of Statistic Malaysia, 2018). The study will 
assess the potential factor related to socio-demographical data, work 
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characteristics fatigue and emotion regulation (independent variables) that may 
influence the riding behaviour. The factor of socio-demographic also will be 
assessed in this study to get to know the characteristics of an individual and their 
way of riding a motorcycle. The findings of the study are expected to find the 
relationship between work factors, emotion regulation with commuting riding 
behaviour of the Malaysian workers. The motorcyclist riding behaviour is defined 
in terms of 3 main factors. Factor 1 are traffic unfit erroneous riding, intrusive 
and exhibitive behaviours, Factor 2 involve time and money opportunistic 
behaviour and Factor 3 include helmet use behaviours. The conceptual 
framework of the study is illustrated in Figure 1.1. 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 1.1 : Conceptual Framework 
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1.5 Research Questions 

This study will answer 2 main research questions: 
 

a)  Research question 1: What are the demographic, work, fatigue and 
emotion regulation factors of commuting riding behaviour of Malaysia 
workers? 

b)  Research question 2: What is the most significant factor effecting 
commuting riding behaviour? 

 
 

1.6 Research Objectives  

1.6.1 General Objective  

The general objective of this study is to determine the relationship between work 
factors, fatigue and emotion regulation with commuting riding behaviour among 
Malaysian workers in Selangor. 

1.6.2 Specific objectives 

i.  To determine the socio demographic backgrounds regarding Malaysian 
workers. 

ii.   To determine the commuting riding behaviour among Malaysian 
workers. 

Iii.  To determine the work factors, fatigue and emotion regulation of the 
Malaysian workers. 

iv.  To determine the relationship between work factors, fatigue, emotion 
regulation and factors of socio demographic with commuting riding 
behaviour among Malaysian workers 

 
 
1.7 Research Hypothesis 

i. There is a significant relationship between work factors, fatigue emotion 
regulation, factors of socio demographic with commuting riding 
behaviour among Malaysian workers. 

ii. The work factors, fatigue and emotion regulation do give effect on 
commuting riding behaviour among Malaysian workers.  
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1.8 Definition of Terms 

1.8.1 Conceptual Definitions 

Fatigue and Occupational Fatigue Recovery (OFER) 
 
Fatigue is the state of feeling very tired, weary or sleepy resulting from 
insufficient sleep, prolonged mental or physical work or extended periods of 
stress or anxiety (Canadian Centre for Occupational Health and Safety, 2017). 
Work contribute high impact to a person fatigue level. Hence, this study focus 
on the impact of fatigue especially after a day of work. 

Cognitive Emotion Regulation (CER) 
 
Cognitive emotion regulation and behavioural problem are influenced by the 
ability of a person to cope with stress (Lohman et al., 2000). It has been 
suggested, coping responses lead to psychological wellbeing. Thus, this study 
interest on the response of a person on handling stressful situation in order to 
have better psychological wellbeing. 

Commuting Riding Behaviour (CRB) 
 
Commuting is a process to travel from one place to another. In this study, 
workers need to commute from their residences to their workplace or otherwise 
(MIROS, 2021). Riding behaviour is the way rider behave during ride a 
motorcycle on the road (Elliot et al, 2007). 

1.8.2 Operational Definitions 

Fatigue and Occupational Fatigue Recovery (OFER) 
 
Occupational Fatigue Exhaustion / Recovery (OFER) measure work related 
fatigue which consists 15 items with 7-Likert scales ranged from (Totally 
disagree) to (totally agree). OFER measure three factors such as chronic work-
related fatigue, acute after-work fatigue and recovery between work shifts (P. C. 
Winwood et al., 2005). 

Cognitive Emotion Regulation (CER) 
 
Cognitive Emotion Regulation measured nine cognitive strategies people tend 
to use after having experienced negative life events. It consists of 18 questions 
with 5-point Likert scale type ranging from 1 (almost never) to 5 (almost always). 
There are nine conceptually distinct subscales in CERQ (Self-blame, Other-
blame, Rumination, Catastrophizing, Positive refocusing, Planning, Positive 
reappraisal, Putting into perspective and Acceptance) was developed to assess 
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cognitive emotional regulation strategies against unpleasant events (Nadia et 
al., 2001). 

Commuting Riding Behaviour (CRB) 
 
Riding behaviour have been categorized into three main factors involve unfit 
erroneous riding, intrusive and exhibit behaviour, time and money opportunistic 
and helmet use behaviour (Hosseinpourfeizi et al., 2018). While commuting is 
related to travelling for work purpose. Thus, current study specific on the 
motorcyclist behaviour during travelling for work. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



© C
OPYRIG

HT U
PM

 

 
75 

6 REFERENCES 

Al Reesi, H., Al Maniri, A., Plankermann, K., Al Hinai, M., Al Adawi, S., Davey, 
J., & Freeman, J. (2013). Risky driving behavior among university 
students and staff in the Sultanate of Oman. Accident Analysis and 
Prevention, 58, 1–9. https://doi.org/10.1016/j.aap.2013.04.021 

Ali, M., Saeed, M. M. S., Ali, M. M., & Haidar, N. (2011). Determinants of helmet 
use behaviour among employed motorcycle riders in Yazd, Iran based 
on theory of planned behaviour. Injury, 42(9), 864–869. 
https://doi.org/10.1016/j.injury.2010.08.030 

Aziz, N. H. A., & Yusof, A. A. (2015). The Employer’s Duties and Liabilities in 
Commuting Accidents in Malaysia: Law and Management. Procedia - 
Social and Behavioral Sciences, 211(September), 796–802. 
https://doi.org/10.1016/j.sbspro.2015.11.170 

Bennett, S., Woods, T., Liyanage, W. M., & SMith, D. L. (1988). Simplified 
General Method for Cluster Sample Surveys. World Health 
Organization. Training for Mid-Level Managers - Evaluate Vaccination 
Coverage., 44, 98–106. 

Bernama (2018). SOCSO has paid RM93.57 million for Commuting Accidents, 
says Socso. Retrieved from 
https://www.malaysiakini.com/news/457805 

Borhan, M. N., Ibrahim, A. N. H., Aziz, A., & Yazid, M. R. M. (2018). The 
relationship between the demographic, personal, and social factors of 
Malaysian motorcyclists and risk taking behavior at signalized 
intersections. Accident Analysis and Prevention, 121(May 2017), 94–
100. https://doi.org/10.1016/j.aap.2018.09.004 

Bougard, C., Davenne, D., Espie, S., Moussay, S., & Léger, D. (2016). 
Sleepiness, attention and risk of accidents in powered two-wheelers. 
Sleep Medicine Reviews, 25, 40–51. 
https://doi.org/10.1016/j.smrv.2015.01.006 

Caldwell, J. A., Caldwell, J. L., Thompson, L. A., & Lieberman, H. R. (2019). 
Fatigue and its management in the workplace. Neuroscience and 
Biobehavioral Reviews, 96(October 2018), 272–289. 
https://doi.org/10.1016/j.neubiorev.2018.10.024 

Carey, M. G., Al-Zaiti, S. S., Dean, G. E., Sessanna, L., & Finnell, D. S. (2011). 
Sleep problems, depression, substance use, social bonding, and quality 
of life in professional firefighters. Journal of Occupational and 
Environmental Medicine, 53(8), 928–933. 
https://doi.org/10.1097/JOM.0b013e318225898f 

 

 



© C
OPYRIG

HT U
PM

 

 
76 

Chang, F., Xu, P., Zhou, H., Lee, J., & Huang, H. (2019). Identifying motorcycle 
high-risk traffic scenarios through interactive analysis of driver behavior 
and traffic characteristics. Transportation Research Part F: Traffic 
Psychology and Behaviour, 62, 844–854. 
https://doi.org/10.1016/j.trf.2019.03.010 

Cheng, A. S., & Ng, T. C. (2010). Development of a Chinese Motorcycle Rider 
Driving Violation Questionnaire. Accident Analysis and Prevention, 
42(4), 1250–1256. https://doi.org/10.1016/j.aap.2010.01.018 

Chumpawadee, U., Homchampa, P., Thongkrajai, P., Suwanimitr, A., & 
Chadbunchachai, W. (2015). Factors Related To Motorcycle Accident 
Risk Behavior Among University Students in Northeastern Thailand. The 
Southeast Asian Journal of Tropical Medicine and Public Health, 46(4), 
805–821. 

Chung, Y. S., & Wong, J. T. (2012). Beyond general behavioral theories: 
Structural discrepancy in young motorcyclist’s risky driving behavior and 
its policy implications. Accident Analysis and Prevention, 49, 165–176. 
https://doi.org/10.1016/j.aap.2011.04.021 

Costa, G. (2011). Shift Work and Health: Current Problems and Preventive 
Actions. Safety and Health at Work, 1(2), 112–123. 
https://doi.org/10.5491/shaw.2010.1.2.112 

Da Silva, D. W., De Andrade, S. M., De Paula Soares, D. F. P., De Freitas 
Mathias, T. A., Matsuo, T., & De Souza, R. K. T. (2012). Factors 
associated with road accidents among Brazilian motorcycle couriers. 
The Scientific World Journal, 2012. 
https://doi.org/10.1100/2012/605480 

Dapilah, F., Guba, B. Y., & Owusu-Sekyere, E. (2017). Motorcyclist 
characteristics and traffic behaviour in urban Northern Ghana: 
Implications for road traffic accidents. Journal of Transport and Health, 
4, 237–245. https://doi.org/10.1016/j.jth.2016.03.001 

Demirtas, O., Ozdevecioglu, M., & Capar, N. (2015). The relationship between 
cognitive emotion regulation and job stress: Moderating role of social 
support. Asian Social Science, 11(12), 168–173. 
https://doi.org/10.5539/ass.v11n12p168 

Di Fabio, A., Svicher, A., & Gori, A. (2021). Occupational Fatigue: Relationship 
With Personality Traits and Decent Work. Frontiers in Psychology, 
12(September), 1–9. https://doi.org/10.3389/fpsyg.2021.742809 

Di Milia, L., Smolensky, M. H., Costa, G., Howarth, H. D., Ohayon, M. M., & 
Philip, P. (2011). Demographic factors, fatigue, and driving accidents: 
An examination of the published literature. Accident Analysis and 
Prevention, 43(2), 516–532. https://doi.org/10.1016/j.aap.2009.12.018 

 



© C
OPYRIG

HT U
PM

 

 
77 

Dominguez-Lara, S., & Merino-Soto, C. (2018). Cognitive emotional regulation 
questionnaire-18 in college students: Evidence of convergent and 
discriminant validity. Revista Iberoamericana de Diagnostico y 
Evaluacion Psicologica, 2(47), 171–184. 
https://doi.org/10.21865/RIDEP47.2.12 

Elliott, M. A., Baughan, C. J., & Sexton, B. F. (2007). Errors and violations in 
relation to motorcyclists’ crash risk. Accident Analysis and Prevention, 
39(3), 491–499. https://doi.org/10.1016/j.aap.2006.08.012 

Extremera, N., Quintana-Orts, C., Sánchez-álvarez, N., & Rey, L. (2019). The 
role of cognitive emotion regulation strategies on problematic 
smartphone use: Comparison between problematic and non-
problematic adolescent users. International Journal of Environmental 
Research and Public Health, 16(17). 
https://doi.org/10.3390/ijerph16173142 

Eyal, M. N., & Ben-ari, O. T. (2020). Can emotion regulation explain the 
association between age and driving styles ? q. Transportation 
Research Part F: Psychology and Behaviour, 74, 439–445. 
https://doi.org/10.1016/j.trf.2020.09.008 

Faílde-Garrido, J. M., Rodríguez-Castro, Y., González-Fernández, A., & García-
Rodríguez, M. A. (2021). Traffic Crimes and risky driving: The role of 
personality and driving anger. Current Psychology, (0123456789). 
https://doi.org/10.1007/s12144-021-02634-2 

Feng, Z., Zhan, J., Ma, C., Lei, Y., Liu, J., Zhang, W., & Wang, K. (2018). Is 
cognitive intervention or forgiveness intervention more effective for the 
reduction of driving anger in Chinese bus drivers? Transportation 
Research Part F: Traffic Psychology and Behaviour, 55, 101–113. 
https://doi.org/10.1016/j.trf.2018.02.039 

Garber, J., Braafladt, N., & Zeman, J. (1991). The regulation of sad affect: An 
information-processing perspective. The Development of Emotion 
Regulation and Dysregulation, (June 2018), 208–240. 
https://doi.org/10.1017/cbo9780511663963.011 

Garnefski, N., & Kraaij, V. (2006a). Cognitive emotion regulation questionnaire - 
development of a short 18-item version (CERQ-short). Personality and 
Individual Differences. https://doi.org/10.1016/j.paid.2006.04.010 

Garnefski, N., & Kraaij, V. (2006b). Cognitive emotion regulation questionnaire - 
development of a short 18-item version (CERQ-short). Personality and 
Individual Differences, 41(6), 1045–1053. 
https://doi.org/10.1016/j.paid.2006.04.010 

Garnefski, N., Kraaij, V., & Spinhoven, P. (2001). Negative life events, cognitive 
emotion regulation and emotional problems. Personality and Individual 
Differences, 30, 1311–1327. 

 



© C
OPYRIG

HT U
PM

 

 
78 

Harris, P. B., Houston, J. M., Vazquez, J. A., Smither, J. A., Harms, A., Dahlke, 
J. A., & Sachau, D. A. (2014). The Prosocial and Aggressive Driving 
Inventory (PADI): A self-report measure of safe and unsafe driving 
behaviors. Accident Analysis and Prevention, 72, 1–8. 
https://doi.org/10.1016/j.aap.2014.05.023 

Hassan, H. M., Shawky, M., Kishta, M., Garib, A. M., & Al-Harthei, H. A. (2017). 
Investigation of drivers’ behavior towards speeds using crash data and 
self-reported questionnaire. Accident Analysis and Prevention, 98, 348–
358. https://doi.org/10.1016/j.aap.2016.10.027 

Hassan, T., Vinodkumar, M. N., & Vinod, N. (2017a). Influence of demographics 
on risky driving behaviour among powered two wheeler riders in Kerala, 
India. Transportation Research Part F: Traffic Psychology and 
Behaviour, 46, 24–33. https://doi.org/10.1016/j.trf.2016.11.008 

Hassan, T., Vinodkumar, M. N., & Vinod, N. (2017b). Role of sensation seeking 
and attitudes as mediators between age of driver and risky driving of 
Powered Two Wheelers. Journal of Safety Research, 62, 209–215. 
https://doi.org/10.1016/j.jsr.2017.06.019 

Hezaveh, A. M., Nordfjærn, T., Mamdoohi, A. R., & Şimşekoğlu, Ö. (2018). 
Predictors of self-reported crashes among Iranian drivers: Exploratory 
analysis of an extended driver behaviour questionnaire. Promet - Traffic 
- Traffico, 30(1), 35–43. https://doi.org/10.7307/ptt.v30i1.2412 

Holman, A. C., & Popus, S. A. (2020). How You Deal with Your Emotions Is How 
You Drive . Emotion Regulation Strategies , Tra ffi c O ff enses , and the 
Mediating Role of Driving Styles. 

Hosseinpourfeizi, H., Sadeghi-Bazargani, H., Hassanzadeh, K., Salarilak, S., 
Abedi, L., Basirat, S. B., … Khorasani-Zavareh, D. (2018). The short 
Persian version of motorcycle riding behavior questionnaire and its 
interchangeability with the full version. PLoS ONE, 13(8), 1–14. 
https://doi.org/10.1371/journal.pone.0201946 

International Labor Organization (ILO). 2010. World Social Security Report 
2010/11. 

Ibrahim, M. K. A.-H., Nor, S. M. M., Mohamad, N. A., & Yusoff, M. F. M. (2012). 
A Case Study on Risk-taking Behaviours Among Motorcyclists A Case 
Study on Risk-taking Behaviours Among Motorcyclists in Klang Valley , 
Malaysia. 

Jackson, P. G., Hilditch, C. J., Holmes, A., Reed, N., Merat, N., & Smith, L. 
(2011). Road Safety Web Publication No . 21 Fatigue and Road Safety : 
A Critical Analysis of Recent Evidence, (21), 1–85. 

 

 



© C
OPYRIG

HT U
PM

 

 
79 

Jamaluddin, N., Jen Sim, H., & Shabadin, A. (2013). 6th Road Safety on Four 
Continents Conference EXPOSURE WORK COMMUTING: CASE 
STUDY AMONG COMMUTING ACCIDENT IN KLANG VALLEY, 
MALAYSIA, (May). Retrieved from http://vti.diva-
portal.org/smash/get/diva2:759524/FULLTEXT01.pdf 

Jasmin, Z. F. B. Z., Azlis-Sani, J., Rohani, M. M., Hamid, N. A. A., Ismail, S. M. 
S. S. M., Tajedi, N. A. A., … Zein, R. M. (2016). Physical fatigue 
assessment for intrastate bus driver. ARPN Journal of Engineering and 
Applied Sciences, 11(18), 11170–11177. 

Jawi, Z. M., Solah, M. S., Ariffin, A. H., Shabadin, A., Ali, A., Osman, M. R., & 
Voon, W. S. (2017). Automotive Consumerism : A Study of Car User ’ s 
Practices & Behaviour in Klang Valley , Malaysia Automotive 
Consumerism : A Study of Car User ’ s Practices & Behaviour in. 

John, O. P., & Gross, J. J. (2004). Healthy and unhealthy emotion regulation: 
Personality processes, individual differences, and life span 
development. Journal of Personality, 72(6), 1301–1334. 
https://doi.org/10.1111/j.1467-6494.2004.00298.x 

Kuo, Y. C., Chen, L. Y., Chang, H. M., Yang, T. W., Huang, M. C., & Cheng, W. 
J. (2020). Different demographic and drinking profiles of motorcyclists 
and car drivers with the first-time offense of driving/riding under the 
influence of alcohol. Accident Analysis and Prevention, 134(September 
2019). https://doi.org/10.1016/j.aap.2019.105330 

Lam, C., Pai, C. W., Chuang, C. C., Yen, Y. C., Wu, C. C., Yu, S. H., … Chiu, 
W. T. (2019). Rider factors associated with severe injury after a light 
motorcycle crash: A multicentre study in an emerging economy setting. 
PLoS ONE, 14(6), 1–17. https://doi.org/10.1371/journal.pone.0219132 

Ledesma, R. D., Tosi, J., Poó, F. M., Montes, S. A., & López, S. S. (2015). 
Implicit attitudes and road safety behaviors. the helmet-use case. 
Accident Analysis and Prevention, 79, 190–197. 
https://doi.org/10.1016/j.aap.2015.03.030 

Lee, J. M., & Outlaw, N. L. (2018). The antecedents of mandatory motorcycle 
helmet legislation enhancing behavior. Transportation Research Part F: 
Traffic Psychology and Behaviour, 59, 330–347. 
https://doi.org/10.1016/j.trf.2018.09.015 

Lohman, B. J., & Jarvis, P. A. (2000). Adolescent stressors, coping strategies, 
and psychological health studied in the family context. Journal of Youth 
and Adolescence, 29(1), 15–43. 
https://doi.org/10.1023/A:1005117020812 

Lucidi, F., Mallia, L., Violani, C., Giustiniani, G., & Persia, L. (2013). The 
contributions of sleep-related risk factors to diurnal car accidents. 
Accident Analysis and Prevention, 51, 135–140. 
https://doi.org/10.1016/j.aap.2012.11.015 



© C
OPYRIG

HT U
PM

 

 
80 

Luqman, E., & Tryana, S. (2018). Analysis of Factors Associated with Subjective 
Fatigue Among Motorcycle Drivers in Online Ojek. Proceedings 
International Conference Bksptis 2018, 0(0), 139–145. Retrieved from 
http://jurnal.unissula.ac.id/index.php/bksptis/article/view/3561 

Machado-león, J. L., Oña, J. De, Oña, R. De, Eboli, L., & Mazzulla, G. (2016). 
Socio-economic and driving experience factors affecting drivers ’ 
perceptions of traffic crash risk, 37, 41–51. 
https://doi.org/10.1016/j.trf.2015.11.010 

Mashros, N., Hassan, S., Haron, Z., Mohd Yunus, N. Z., Abdul Hassan, N., Che 
Puan, O., … Ahmad, M. S. A. (2018). Road traffic accidents on Senai-
Desaru expressway. MATEC Web of Conferences, 250, 02002. 
https://doi.org/10.1051/matecconf/201825002002 

Matsuyuki, M., Aizu, N., Nakamura, F., & Leeruttanawisut, K. (2020). Impact of 
gentrification on travel behavior in transit-oriented development areas in 
Bangkok, Thailand. Case Studies on Transport Policy, 8(4), 1341–1351. 
https://doi.org/10.1016/j.cstp.2020.09.005 

Mohamed, M., & Bromfield, N. F. (2017). Attitudes, driving behavior, and 
accident involvement among young male drivers in Saudi Arabia. 
Transportation Research Part F: Traffic Psychology and Behaviour, 47, 
59–71. https://doi.org/10.1016/j.trf.2017.04.009 

Mohanty, M., & Gupta, A. (2015). Factors affecting road crash modeling. Journal 
of Transport Literature, 9(2), 15–19. https://doi.org/10.1590/2238-
1031.jtl.v9n2a3 

Nordin, R. (2014). Editorial Rising Trend of Work-related Commuting Accidents, 
Deaths, Injuries and Disabilities in Developing Countries: A Case Study 
of Malaysia. Industrial Health, 52, 275–277. 

Oxley, J., Yuen, J., Ravi, M. D., Hoareau, E., Mohammed, M. A. A., Bakar, H., 
… Nair, P. K. (2013). Commuter motorcycle crashes in Malaysia: An 
understanding of contributing factors. Annals of Advances in Automotive 
Medicine, 57, 45–54. 

Özkan, T., Lajunen, T., Dogruyol, B., Yildirim, Z., & Çoymak, A. (2012). 
Motorcycle accidents, rider behaviour, and psychological models. 
Accident Analysis and Prevention, 49, 124–132. 
https://doi.org/10.1016/j.aap.2011.03.009 

Papadakaki, M., Tzamalouka, G., Orsi, C., Kritikos, A., Morandi, A., Gnardellis, 
C., & Chliaoutakis, J. (2013). Barriers and facilitators of helmet use in a 
Greek sample of motorcycle riders: Which evidence? Transportation 
Research Part F: Traffic Psychology and Behaviour, 18, 189–198. 
https://doi.org/10.1016/j.trf.2013.01.002 

 

 



© C
OPYRIG

HT U
PM

 

 
81 

Perez-Fuster, P., Rodrigo, M. F., Ballestar, M. L., & Sanmartin, J. (2013). 
Modeling offenses among motorcyclists involved in crashes in Spain. 
Accident Analysis and Prevention, 56, 95–102. 
https://doi.org/10.1016/j.aap.2013.03.014 

Phillips, R. O. (2015). A review of definitions of fatigue - And a step towards a 
whole definition. Transportation Research Part F: Traffic Psychology 
and Behaviour, 29, 48–56. https://doi.org/10.1016/j.trf.2015.01.003 

Precht, L., Keinath, A., & Krems, J. F. (2017). Effects of driving anger on driver 
behavior – Results from naturalistic driving data q. Transportation 
Research Part F: Psychology and Behaviour, 45, 75–92. 
https://doi.org/10.1016/j.trf.2016.10.019 

Rahmawati, N., & Widyanti, A. (2017). Comparison between motorcyclist’ 
violation behavior and accidents in urban and rural area in Indonesia: A 
comparative study. IOP Conference Series: Materials Science and 
Engineering, 277(1). https://doi.org/10.1088/1757-899X/277/1/012026 

Raouf, S., Sani, H., Tabibi, Z., Salehi, J., & Stavrinos, D. (2017). Aggression , 
emotional self-regulation , attentional bias , and cognitive inhibition 
predict risky driving behavior. Accident Analysis and Prevention, 
109(October), 78–88. https://doi.org/10.1016/j.aap.2017.10.006 

Razi-Ardakani, H., Ariannezhad, A., & Kermanshah, M. (2018). A study of sex 
differences on road crash severity. International Conference on Civil, 
Structural and Transportation Engineering, (113), 113.1-113.14. 
https://doi.org/10.11159/iccste18.113 

Rhodes, N., Pivik, K., & Sutton, M. (2015). Risky driving among young male 
drivers: The effects of mood and passengers. Transportation Research 
Part F: Traffic Psychology and Behaviour, 28, 65–76. 
https://doi.org/10.1016/j.trf.2014.11.005 

Sakashita, C., Senserrick, T., Lo, S., Boufous, S., De Rome, L., & Ivers, R. 
(2014). The Motorcycle Rider Behavior Questionnaire: Psychometric 
properties and application amongst novice riders in Australia. 
Transportation Research Part F: Traffic Psychology and Behaviour, 
22(December 2017), 126–139. https://doi.org/10.1016/j.trf.2013.10.005 

Samuel, O., Walker, G., Salmon, P., Filtness, A., Stevens, N., Mulvihill, C., … 
Stanton, N. (2019). Riding the emotional roller-coaster: Using the 
circumplex model of affect to model motorcycle riders’ emotional state-
changes at intersections. Transportation Research Part F: Traffic 
Psychology and Behaviour, 66, 139–150. 
https://doi.org/10.1016/j.trf.2019.08.018 

Sarani, R., Roslan, A., & Saniran, N. (2011). Motorcycle - ADSA Fact Sheet 1. 
Malaysian Institute of Road Safety Research (Miros), 1(Issue : May), pp: 
1-6. 

 



© C
OPYRIG

HT U
PM

 

 
82 

Selamat, M.N., Surienty, L. (2015). An Examination Of Commuting Accident In 
Malaysia. 3rd Scientific Conference on Occupational Safety and Health: 
Sci- Cosh 2014, 12(1), 171–178. 

Song, C. S., Chun, B. Y., & Chung, H. S. (2015). Test-retest reliability of the 
driving habits questionnaire in older self-driving adults. Journal of 
Physical Therapy Science, 27(11), 3597–3599. 
https://doi.org/10.1589/jpts.27.3597 

Social Security Organization. (2017). SOCSO Annual Report 

Stephens, A. N., Brown, J., de Rome, L., Baldock, M. R. J., Fernandes, R., & 
Fitzharris, M. (2017). The relationship between Motorcycle Rider 
Behaviour Questionnaire scores and crashes for riders in Australia. 
Accident Analysis and Prevention, 102, 202–212. 
https://doi.org/10.1016/j.aap.2017.03.007 

Sukor, N. S. A., Tarigan, A. K. M., & Fujii, S. (2017). Analysis of correlations 
between psychological factors and self-reported behavior of 
motorcyclists in Malaysia, depending on self-reported usage of different 
types of motorcycle facility. Transportation Research Part F: Traffic 
Psychology and Behaviour, 46, 509–523. 
https://doi.org/10.1016/j.trf.2016.09.032 

Trógolo, M. A., Melchior, F., & Medrano, L. A. (2014). THE ROLE OF 
DIFFICULTIES IN EMOTION REGULATION ON DRIVING BEHAVIOR. 
Journal of Behavior, Health and Social Issues, 6(1), 107–117. 
https://doi.org/10.5460/jbhsi.v6.1.47607 

Trung Bui, H., Saadi, I., & Cools, M. (2020). Investigating on-road crash risk and 
traffic offences in Vietnam using the motorcycle rider behaviour 
questionnaire (MRBQ). Safety Science, 130(May 2019), 104868. 
https://doi.org/10.1016/j.ssci.2020.104868 

Tunnicliff, D. J., Watson, B. C., White, K. M., Hyde, M. K., Schonfeld, C. C., & 
Wishart, D. E. (2012). Understanding the factors influencing safe and 
unsafe motorcycle rider intentions. Accident Analysis and Prevention, 
49, 133–141. https://doi.org/10.1016/j.aap.2011.03.012 

Useche, S. A., Ortiz, V. G., & Cendales, B. E. (2017). Stress-related 
psychosocial factors at work, fatigue, and risky driving behavior in bus 
rapid transport (BRT) drivers. Accident Analysis and Prevention, 
104(November 2016), 106–114. 
https://doi.org/10.1016/j.aap.2017.04.023 

Valent, F., Di Bartolomeo, S., Marchetti, R., Sbrojavacca, R., & Barbone, F. 
(2010). A case-crossover study of sleep and work hours and the risk of 
road traffic accidents. Sleep, 33(3), 349–354. 
https://doi.org/10.1093/sleep/33.3.349 

 



© C
OPYRIG

HT U
PM

 

 
83 

Vignoli, M., Muschalla, B., & Mariani, M. G. (2017). Workplace Phobic Anxiety 
as a Mental Health Phenomenon in the Job Demands-Resources 
Model. BioMed Research International, 2017, 1–10. 
https://doi.org/10.1155/2017/3285092 

Wankie, C., Al-Delaimy, W., Stockman, J., Alcaraz, J., Shaffer, R., & Hill, L. 
(2021). Prevalence of crashes and associated factors among 
commercial motorcycle riders in Bamenda, Cameroon. Journal of 
Transport and Health, 20(October 2019), 100993. 
https://doi.org/10.1016/j.jth.2020.100993 

White, D., Lang, J., Russell, G., Tetsworth, K., Harvey, K., & Bellamy, N. (2013). 
A comparison of injuries to moped/scooter and motorcycle riders in 
Queensland, Australia. Injury, 44(6), 855–862. 
https://doi.org/10.1016/j.injury.2013.03.005 

Williamson, A., Lombardi, D. A., Folkard, S., Stutts, J., Courtney, T. K., & 
Connor, J. L. (2011). The link between fatigue and safety. Accident 
Analysis and Prevention, 43(2), 498–515. 
https://doi.org/10.1016/j.aap.2009.11.011 

Winwood, P. C., Lushington, K., & Winefield, A. H. (2006). Further development 
and validation of the Occupational Fatigue Exhaustion Recovery 
(OFER) scale. Journal of Occupational and Environmental Medicine, 
48(4), 381–389. https://doi.org/10.1097/01.jom.0000194164.14081.06 

Winwood, P. C., Winefield, A. H., Dawson, D., & Lushington, K. (2005). 
Development and validation of a scale to measure work-related fatigue 
and recovery: The Occupational Fatigue Exhaustion/Recovery scale 
(OFER). Journal of Occupational and Environmental Medicine, 47(6), 
594–606. https://doi.org/10.1097/01.jom.0000161740.71049.c4 

Wong, J. T., Chung, Y. S., & Huang, S. H. (2010). Determinants behind young 
motorcyclists’ risky riding behavior. Accident Analysis and Prevention, 
42(1), 275–281. https://doi.org/10.1016/j.aap.2009.08.004 

Yazdi, Z., & Sadeghniiat-Haghighi, K. (2015). Fatigue management in the 
workplace. Industrial Psychiatry Journal, 24(1), 12. 
https://doi.org/10.4103/0972-6748.160915 

Yousif, M. T., Sadullah, A. F. M., & Kassim, K. A. A. (2020). A review of 
behavioural issues contribution to motorcycle safety. IATSS Research, 
44(2), 142–154. https://doi.org/10.1016/j.iatssr.2019.12.001 

Zhang, T., & Chan, A. H. S. (2014). Sleepiness and the risk of road accidents 
for professional drivers: A systematic review and meta-analysis of 
retrospective studies. Safety Science, 70, 180–188. 
https://doi.org/10.1016/j.ssci.2014.05.022 

 

 



© C
OPYRIG

HT U
PM

 

 
84 

Zheng, Y., Ma, Y., Guo, L., Cheng, J., & Zhang, Y. (2019). Crash Involvement 
and Risky Riding Behaviors among Delivery Riders in China: The Role 
of Working Conditions. Transportation Research Record, 2673(4), 
1011–1022. https://doi.org/10.1177/0361198119841028 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




