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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

PROTOTYPE DEVELOPMENT OF MOBILE APPLICATION IN
ASSESSING COMMUTING ACCIDENT RISK AMONGST COMMUTERS
IN THE KLANG VALLEY, MALAYSIA

By

NUR DEANA SYAFIQAH BINTI ABDULLAH

August 2022
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Introduction: Globally, commuting accident risks are always neglected in an
organization while most of companies are advancing in Industry 4.0, where
technology has enabled the development of innovative products and services that
enhance the efficiency and enjoyment of our daily lives. In conjunction with that,
there is a need to assess the impact of commuting accidents based on
sociodemographic, human, vehicle, road, and environmental factors and to find
suitable and effective mitigation strategies to alleviate the associated undesirable
outcomes. Methodology: This research was designed to develop a mobile
application to assess commuting accident risk levels using artificial intelligence
principles, as we are now in the 21st-century technology era. The app was
developed by Android Studio and natively used Java languages. A total of 216
respondents from private and government industries participated in this study. The
sample population in this study was commuters at Klang Valley from various
industries and companies, including private and government sectors, based on
Schedule 1, stated in OSHA 1994 using a simple random sampling. Respondents
were provided with questionnaires and a link to download the application. The
mobile application was tested for indoor testing by relevant organizations to
ensure the mobile application function accordingly to all categories of commuters.
The mobile application's effectiveness and correlation between each factor's sub-
element with the risk levels have been analysed. Results: There was a significant
difference between with and without mobile applications in determining the level
of commuting risks, and the effectiveness was proven with a (p-value = 0.001) at
a 95% confidence interval. Chi-square analysis showed that some variables such
as driving skill, time-travelling, and travelling distance were insignificant where the
p-value was greater than alpha level (0.05). Besides, working industry, e-hailing
status, lifestyle, medication intake, alcohol consumption, health status, driving
behaviour, type of transportation, vehicle service timing, tyre condition, travelling
in bad weather, road condition, road obstacles, and traffic variables shows that



the was a significant difference with commuting of risk levels where p-value
smaller than a value (0.05) at 95% confidence interval. Conclusion: A mobile
application is successfully developed and it showed there is a significant
difference between risk predicted and risk calculated by the mobile application.
Therefore, the mobile application is provenly effective to reduce commuting
accidents. In addition, the Commurisk mobile application can be an indicator for
an organization to monitor exposure risk levels amongst the workers as well as to
propose effective solutions.

Keywords: Commuting accident, commuting risk, risk factors, mobile application.
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PEMBANGUNAN PROTOTAIP APLIKASI MUDAH ALIH DALAM MENILAI
RISIKO KEMALANGAN PERJALANAN DALAM KALANGAN KOMUTER DI
LEMBAH KLANG, MALAYSIA

Oleh

NUR DEANA SYAFIQAH BINTI ABDULLAH

Ogos 2022
Pengerusi : Profesor Madya Ts. Mohd Rafee bin Baharudin, PhD
Fakulti . Perubatan dan Sains Kesihatan

Pengenalan: Di peringkat global, risiko kemalangan berulang-alik kerap
diabaikan dalam sesebuah organisasi sementara itu, kebanyakan syarikat
semakin maju dalam Industri 4.0, di mana teknologi telah membolehkan
pembangunan produk dan perkhidmatan inovatif yang meningkatkan
kecekapan dan keseronokan dalam kehidupan seharian. Sehubungan dengan
itu, terdapat keperluan untuk menilai kesan kemalangan berulang-alik
berdasarkan faktor sosiodemografi, manusia, kenderaan, jalan raya dan
persekitaran serta mencari inisiatif yang sesuai dan berkesan untuk
mengurangkan faktor kemalangan yang tidak diingini yang berkaitan.
Metodologi: Penyelidikan ini direka bentuk untuk membangunkan aplikasi
mudah alih untuk menilai tahap risiko kemalangan berulang-alik menggunakan
prinsip kecerdasan buatan, kerana kita kini berada dalam era teknologi abad ke-
21. Aplikasi ini dibangunkan oleh Android Studio dan bahasa Java yang
digunakan secara asli. Seramai 216 responden daripada industri swasta dan
kerajaan telah menyertai kajian ini. Populasi sampel dalam kajian ini adalah
penumpang di Lembah Klang yang terdiri daripada pelbagai industri dan
syarikat, termasuk sektor swasta dan kerajaan, berdasarkan Jadual 1, yang
dinyatakan dalam AKKP 1994 menggunakan persampelan rawak mudah.
Responden telah dibekalkan dengan borang soal selidik dan pautan untuk
memuat turun aplikasi. Aplikasi mudah alih yang dibina telah diuji untuk ujian
dalaman oleh organisasi yang berkaitan untuk memastikan aplikasi mudah alih
berfungsi dengan sewajarnya kepada semua Kkategori penumpang.
Keberkesanan dan korelasi aplikasi mudah alih antara setiap sub-elemen faktor
dengan tahap risiko telah dianalisis. Hasil Kajian: Terdapat perbezaan yang
ketara antara responden menjangkakan tahap risikonya dengan aplikasi mudah
alih menentukan tahap risiko berulang-alik, dan keberkesanannya dibuktikan
dengan nilai (p = 0.001) pada selang keyakinan 95%. Analisis chi-square
menunjukkan bahawa beberapa pembolehubah seperti kemahiran memandu,



perjalanan masa, dan jarak perjalanan adalah tidak signifikan di mana nilai p
lebih besar daripada tahap alfa (0.05). Selain itu, industri kerja, status e-hailing,
gaya hidup, pengambilan ubat-ubatan, pengambilan alkohol, status kesihatan,
tingkah laku pemanduan, jenis pengangkutan, masa servis kenderaan, keadaan
tayar, perjalanan dalam cuaca buruk, keadaan jalan raya, halangan jalan raya
dan keadaan trafik. mempunyai perbezaan yang signifikan dengan tahap risiko
kemalangan berulang-alik di mana nilai p lebih kecil daripada nilai a (0.05) pada
selang keyakinan 95%. Kesimpulan: Aplikasi mudah alih berjaya dibangunkan
dan ia menunjukkan terdapat perbezaan yang ketara antara risiko yang
diramalkan dan risiko yang dikira oleh aplikasi mudah alih. Oleh itu, aplikasi
mudah alih terbukti berkesan untuk mengurangkan kemalangan berulang-alik.
Di samping itu, aplikasi mudah alih yang dikenali sebagai Commurisk boleh
menjadi penunjuk bagi organisasi untuk memantau tahap risiko pendedahan
dalam kalangan pekerja serta mencadangkan penyelesaian yang berkesan.

Kata kunci: Kemalangan perjalanan, risiko perjalanan, faktor risiko, aplikasi
mudabh alih.
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CHAPTER 1

INTRODUCTION

1.1 Study Background

Worldwide, in the region of 1.35 million people ended abruptly as a consequence
of a road traffic crash. In other words, road traffic injuries became a significant
issue and cause of death. Non-fatal injuries affect an estimated 20 to 50 million
people, with many of them resulting in bodily injury (WHO, 2020). In Malaysia, a
number of accidents reported from 2017 to 2018 showed an increment of 3.88%
or 2,714 cases, where 48.49% were commuting accidents (SOCSO, 2018).
There was a 28.3% increase from 2001 to 2010 about 17,170 to 22,036 claimed
number for commuting accidents have been shown, which is higher compared
to decreased workplace accidents from 2001 to 2010 with 31.8% claimed
number 61,163 to 35,603 (Hoe, 2014).

Based on the previous research, many existing factors contributed to the
commuting accident. A study found that an accident that happened resulted from
a combination of the road users, vehicles, roads, and the environment system
comprising, and how they interrelate with each other (Yahia et al., 2016). For
this study, several factors have been categorized: human factors, vehicle
factors, road, and environmental factors, and each element addressed different
variables. Apart from the above factors, sociodemographic characteristics were
found to be one of the contributing factors to commuting accidents. The critical
variables were age, with the elderly being at a higher risk than teens due to vision
problems (Sehat et al., 2012), gender (female or male), and occupational, with
a person working either shift hours or overtime as a result of stress and fatigue
(Wong et al., 2019).

Nowadays, the developments of mobile applications have brought an excessive
change in dalily lifestyle to every employee. The use of smartphones or mobile
devices was widespread in all aspects of the working environment (Sturn et al.,
2016). Worldwide, companies were advancing in Industry 4.0, where technology
has made possible new products and services that enlarged the efficiency and
pleasure of our personal lives [Xu et al., 2018]. Besides, every day, thousands
of mobile apps are released on Google Play and Apple App Stores. There are
games, social networking applications, and e-commerce apps among these
mobile apps (Gao et al., 2014). Furthermore, smartphones or any mobile devices
were widespread in all aspects of the working environment. Therefore, it has led
to intense demand for developing artificial intelligence software on mobile
devices (Sturn et al., 2016).



1.2 Problem Statement

Accordingly, Malaysia is one of the countries with diverse industries where
workers involved in traffic accidents are primarily the result of fatalities. Most
work-related road accident statistics were recorded as commuting accidents
(SOCSO, 2012). Furthermore, commuting accidents were large because the
majority of workers commute from home to the workplace by private
transportation, and the workers exposed to the risk contributed to surging the
number of accidents. The World Health Organization (WHO) estimates that 1.24
million people die each year on the road, with about 3,400 people killed every
day (Nordin, 2014).

Based on Table 1.1 below, the highest number of cases of fatal accidents is in
Selangor followed by Johor in the year 2017 and also the highest number of
accidents recorded from 2013 to 2017. Besides, Table 1.2 shows the percentage
of road accidents by different transportation from year 2004 to 2013 in Malaysia.
Thus, the study decided to conduct the research at Klang Valley.

Table 1.1 : Total number of fatal cases accident in Malaysia

State/ Year 2013 2014 2015 2016 2017
Perlis 72 61 65 67 37
Kedah 517 525 530 572 327

Pulau Pinang 381 378 360 411 240
Perak 770 750 726 789 429
Selangor 1019 1068 1028 1140 627
Wilayah Persekutuan 243 238 256 232 132
Negeri Sembilan 396 379 355 414 214
Melaka 258 236 256 247 120

Johor 1128 1018 1040 1135 596
Pahang 592 539 532 539 293
Kelantan 378 354 426 453 260

Terengganu 320 276 307 342 191
Sabah 420 420 392 379 211

Sarawak 421 432 433 432 236
Total 6915 6674 6706 7152 3913

(adopted from Mohd Khairul Amri, K., Roslan, U., Noorjima, A. W., & Ahmad Shakir, M. S. (2018).
Road traffic accident in Malaysia: trends, selected underlying, determinants and status intervention.
International Journal of Engineering & Technology, 7(4), 112-117)



Table 1.2 : The percentage of road accident categorized by different
transportation

Year Private Private Mo- Lorries/ Buses Taxis
Vehicle torcycles Van
2004 6.44 1.51 8.42 22.12 10.94
2005 5.85 1.39 7.62 15.06 10.49
2006 5.93 1.40 7.80 16.19 11.01
2007 577 1.41 7.92 16.52 12.12
2008 5.01 1.22 4.91 29.57 8.90
2009 5.58 1.28 7.06 14.17 11.00
2010 5.68 1.28 7.20 13.95 11.83
2011 5.65 1.30 7.14 13.94 12.47
2012 6.37 1.23 6.84 16.28 11.83
2013 6.11 1.11 6.48 16.28 11.83
Average 5.84 1.31 7.14 17.23 11.32

(adopted from Mohd Khairul Amri, K., Roslan, U., Noorjima, A. W., & Ahmad Shakir, M. S. (2018).
Road traffic accident in Malaysia: trends, selected underlying, determinants and status intervention.
International Journal of Engineering & Technology, 7(4), 112-117)

In light of the possible consequences for the parties concerned as well as the
organization's sustainability, the case is considered as being of the utmost
importance by many organizations, and more effort is required to prevent this
situation (Sukor et al., 2020). Accidents can have major negative effects on a
company since they might result in high compensation costs, missed workdays,
and decreased productivity. Moreover, it can be argued that the impact of
commuting accidents is greater when compared to industrial accidents because
these accidents typically result in multiple injuries and because the injuries
sustained during these accidents are much worse and more traumatic than those
sustained during workplace accidents (ILO, 2010).

Subsequently, the increasing figure of commuting accidents was due to a
deficiency of awareness, concentration, focus, comprehensive training
programs, commuting safety management, road safety elements in occupational
safety and health management systems. Besides, based on SOCSO statistics
published, commuting accidents happen as worker rushes to the workplace and
other fundamental factors, for instance, speeding, rushing, reckless driving, and
texting during driving (Selamat et al., 2015).

Furthermore, from 18 March 2020 until 31 December 2021, the whole of
Malaysia was placed under the Movement Control Order (MCO). There was an
emerging trend in online delivery services during the pandemic and an
increasing trend of road accidents (Lau and David, 2019). Other than that, the
influences factors interposed to the commuting accidents are workplace
demography such as type of industry, occupation, and exposed hazard; workers



demography, for example, gender, age, duration of employment, health status,
and kind of commutes; and journey management, for instance, driving profile,
route hazards, vehicles condition, and mileage (Bachani et al., 2012).

Generally, road accidents happen in any part of the globe based on various
reasons and where the accident happened. In fact, different areas possess
different types of factors, and different persons acquired different attitudes.
Hence, the factors have been categorized as human factors, vehicle factors, and
road and environmental factors with different variables (Manan et al., 2018). In
addition, mobile applications have become vastly crucial in recent years but most
of the applications focus on mobile gaming and lifestyle (Konstantin and Frank,
2019). Mobile application is the best platform increasingly used by the current
generation in every aspect such as projects, games, social media, and
networking (Montiel et al., 2020).

In contrast to face-to-face training awareness and lifestyle change programs, a
variety of technology solutions have recently become accessible to give help
anywhere and at any time (Granja et al., 2018). Unfortunately, while developing
a mobile application, technology is frequently built first, and content and usage
environment are only taken into account afterwards (Thomas & Bond, 2014).
This results in technical solutions that are time-consuming and frustrating for
many users and organizations, leading to less effective treatments, issues with
acceptance, and expensive developmental procedures. In order to establish a
strong alignment with user needs and preferences, researchers concentrated on
stakeholder involvement and accessibility throughout the early development
phase (Kelders et al., 2020).

1.3 Study Justification

In accordance with this study, the new mobile application was developed,
verified, and implemented to analyze commuting risk among commuters in
Klang Valley based on existing factors categorized as sociodemographic,
human, vehicle, road, and environment. The main perspective was to provide
systematic approaches for top management in the making decision based on
the level of commuting risks calculated by the ‘CommuRisk’ mobile application
exposed by their employees.

Furthermore, the study was focusing to enhance employees’ awareness of the
importance of assessing commuting risk factors while traveling to or from a place
of work. By developing and implementing the ‘CommuRisk’ App, the
organization is able to monitor the risk level that workers expose as well as can
plan and provide immediate suggestions to those workers who have high and
medium risk levels for traveling. Thus, the commuting accidents can diminish
and factors that contribute to the commuting accidents can be encountered. The
mobile application was intended to calculate risk levels.

4



Digitalization in the health and medicine field, according to Lehne et al. (2019),
promises to greatly improve world health. An ever-growing stream of digital
health data is produced via electronic evaluation and records, mobile health
applications, medical imaging, affordable gene sequencing, novel sensors, and
wearable technology. This wealth of data holds enormous potential for
healthcare and the organisation when combined with artificial intelligence, cloud
computing, and big data analytics. It can also improve the lives of millions of
users around the world with better diagnostics, individualised treatments, and
early prevention (Insel, 2017).

This mobile application will help users and stakeholders in monitoring the risk
levels before starting to commute by providing the actual risks level not by
predicting the risk levels. Besides, users can easily do the assessment since it
is a handheld IT. The platform has suggestion and statistic features to help
coordinate each user's journey and monitor users’ progress by
stakeholder/organization. In addition, the usability and attractiveness of this
mobile application technology can be increased by design simplicity and design
strategies such as reduction (e.g., clear design, not providing too much
information), and suggestion (e.g., providing the right behaviour to follow).

1.4 Research Questions

What is the sociodemographic distribution of commuters?
Are the factors / sub-factors contributing to commuting accidents?

Is there any mobile application (app) available in assessing commuting
risk accidents?

4. How does the mobile app contribute to the effectiveness of commuting
accident risk levels?

5. Is there any association between sub-elements factors and levels of
commuting risk?

15 Objective

151 General Objectives

To develop a mobile application in assessing commuting risks amongst
commuters at Klang Valley.



152 Specific Objectives

1. To determine the sociodemographic (working industry, e-hailing driver
status, age, gender, driving experience, driving skill) among commuters
at Klang Valley.

2. To determine the sub-element factors (human, vehicle, road, and
environmental factors) in assessing commuting accidents.

3. To develop a commuting risk mobile app with three risk levels (low,
medium, and high).

4. To evaluate the application effectiveness of the identified risk factors in
determining the level of commuting risks between the predicted risk level
by the respondent and the calculated risk level by apps.

5. To determine the association between sub-element factors (human,
vehicle, road, and environmental factors) and the level of commuting
risks.

1.6 Hypothesis

Ha: There is a significant difference between with and without the mobile
application in determining the level of commuting risks.

Ha: There is a significant difference between sub-element factors (human,
vehicle, road, and environmental factors) and the level of commuting risks.
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