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ABSTRAK

Kecederaan kemalangan jalan raya (RTI) kekal sebagai isu kesihatan awam yang
kritikal, terutamanya dalam penilaian kualiti hidup (QoL) dan anggaran ekonomi
mangsa yang terselamat. Kajian keratan rentas ini menganggar Nilai Statistik
Kehidupan (VOSL) melalui kesanggupan membayar (WTP) setahun, bagi pengurangan
risiko kematian dan kecederaan, program keselamatan jalan raya kebangsaan, serta
rawatan perubatan (kecemasan dan susulan) di kalangan mangsa kemalangan
motosikal. Kajian ini turut menilai QoL satu bulan selepas discaj. Data dikumpul antara
Ogos 2022 - September 2023 di Jabatan Kecemasan Hospital Sultanah Bahiyah dan
Hospital Sungai Buloh. Kaedah Penilaian Kontinjen (CVM) digunakan untuk
menganggarkan VOSL berdasarkan nilai WTP, manakala instrumen Revised Trauma
Quality of Life (RT-QoL) digunakan untuk menilai QoL. Statistik deskriptif, Model
Linear Umum Gamma (GLM), dan regresi logistik binari (BLR) digunakan dalam
analisis data. Daripada 546 responden, 81% merupakan pembonceng dan 364,adalah
lelaki. Min WTP setahun ialah RM28 bagi pengurangan risiko kematian, RM53-bagi
risiko kecederaan, RM36 bagi program keselamatan, RM64-bagi rawatan kecemasan,
dan RM59 bagi rawatan susulan. Koes-kematian-dianggarkan RM94,058 < RM 101,294,
manakala kecederaan, RM24,495 - RM28,850. WTP program keselamatan jalan raya
dinilai RM725,333 - RM768,000. Faktor-faktor yang mempengaruhi WTP bagi
pengurangan risiko kematian termasuk tahap pendidikan, pendapatan, perlindungan
insurans dan tujuan perjalanan; manakala WFP bagi risiko kecederaan dipengaruhi oleh
umur, pendidikan, pekerjaan, insurans,lujuan:peﬁalanan dan sejarah kemalangan. WTP
untuk program keselamatan pula t@rut dipengaruhi oleh faktor-faktor serupa seperti
ristko kecedeeraan. WTP untuk/srawatan kecemasan lebih tinggi dalam kalangan
individu muda, berpendidilgaﬁ-'ti'hggi, pekerja mahir sederhana dan lebih rendah,
kumpulan B40, m,enc’erqﬁnkan jurang akses terhadap penjagaan kesihatan. WTP bagi
rawatan susulafi_pula dipengaruhi oleh pekerjaan, pendapatan, jenis kecederaan,
insurans, status lesen, dan tujuan perjalanan. QoL dipengaruhi oleh pendidikan, etnik
dan pekerjaan bagi ketiga-tiga domain: emosi, fungsi dan fizikal. QoL emosi menurun
dalam kalangan berpendapatan rendah, tiada lesen atau insurans, serta yang mengalami
patah tulang (dengan 38.3% kurang kebarangkalian untuk mencapai kesejahteraan
emosi tinggi). QoL fungsi berkait dengan tahap kecederaan (MAIS), status lesen,
sebagai pembonceng, perlindungan insurans, dan sejarah kemalangan. QoL fizikal
dipengaruhi oleh pendapatan, saiz isi rumah, insurans, tujuan perjalanan dan
pembonceng yang melaporkan kualiti hidup lebih baik. Secara keseluruhan, kajian ini
menekankan peranan faktor sosiodemografi dan pra-kemalangan dalam membentuk
corak WTP dan QoL, serta keperluan dasar yang menyasarkan golongan rentan melalui
akses kesihatan dan pendidikan yang lebih adil.
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ABSTRACT

Road Traffic Injuries (RTIs) remain a pressing public health concern, particularly in
assessing survivors’ Quality of Life (QoL) and economic valuations. This cross-
sectional study estimated the Value of Statistical Life (VOSL) through Willingness to
Pay (WTP) per year for reductions in fatality and injury risk, national road safety
programs, and medical treatment (initial and follow-up) among motorcycle crash
survivors. It also evaluated QoL one month post-discharge. Data were collected
between August 2022 and September 2023 at the emergency departments of Hospital
Sultanah Bahiyah (Alor Setar) and Hospital Sungai Buloh (Selangor). The Contingent
Valuation Method (CVM) estimated VOSL from WTP, while the Revised Trauma
Quality of Life (RT-QoL) instrument assessed QoL. Descriptive statistics, Generalized
Linear Models (GLM) with Gamma distribution, and Binary Logistic Regression (BLR)
were used. Of 546 respondents, 81% were pillion riders and 364 were male. Mean W'FP
per year was RM28 for fatality risk reduction, RMS53 for injury risk, RM36 for safety
programs, RM64 for emergency.care;-and RM59-for follow-up treatment, estimating
fatality costs at RM94,058 - RM 101,294 and injury at RM24,495 - RM28,850. WTP
for national safety programs-was-valued-at RM725,333--RM768;000. WTP for fatality
risk reduction was influenced by education, income, insurance, and travel purpose;
injury risk WTP by age, education, occupation, insurance, travel purpose, and crash
history; and WTP for safety programs by similar factors as injury risk. Emergency
treatment WTP was higher among younge;/iﬁd'rviduals, those with higher education,
mid-skilled workers, and lower among ‘B40 éroups, reflecting healthcare access
disparities. Follow-up WTP was shdped by occupation, income, injury type, insurance,
license status, and travel purpese. QoL outcomes were predicted by education, ethnicity,
and occupation across emotional, functional, and physical domains. Emotional QoL
was reduced by low i'nccfme, lack of license or insurance, and fractures, with fractures
associated with38.3% lower odds of high emotional well-being. Functional QoL was
linked to-injury severity (MAIS), license status, pillion riding, insurance, and crash
history. Physical QoL was associated with income, household size, insurance, travel
purpose, and rider type, with pillion riders reporting better outcomes. Overall, the study
emphasizes the role of socio-demographic and pre-crash factors in shaping both WTP
“and QoL, highlighting the need for targeted policies, equitable healthcare, and
educational interventions for vulnerable road users.
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CHAPTER I

INTRODUCTION

1.1 BACKGROUND OF STUDY

Every day, thousands of people are killed and injured in traffic. Men, wemen, or
children, walking or riding to school or work, playing in the streets, or sétting out on
long trips, will never return home, leaving behind shattered familiés and communities
(Peden et al., 2004). Millions of people each year will speﬁ(f long weeks in hospital after
severe crashes, and many will never be able to flive/, ‘work, or play as they used to. Road
Traffic Injuries (RTI) are an increasing/pubfghgélth issue, disproportionately affecting
vulnerable groups of road users; fncluding the poor. Other than that, mortality is
projected to increase from 1./2//IJ11{HTion in 2002 to 2.1 million in 2030, primarily due to
the increasing r‘not(")'rﬁrvehicle\ fatalities associated with economic growth in low- and
middle-incoime countries. Road traffic crashs have become the third leading cause under
the optimiéti'c scenario, ahead of ischemic heart diseases and cerebrovascular diseases

(Mathers & Loncar 2000 ; Sherin 2021)

Road crashes are recognised as one of the major contributors to global mortality
and morbidity, accounting for a substantial proportion of injury-related deaths
worldwide. According to the World Health Organization (WHO), road traffic injuries
result in approximately 1.19 million deaths annually and are among the leading causes
of death, particularly for individuals aged 5[29 years (WHO, 2023). The burden is
disproportionately higher in low- and middle-income countries compared to developed
nations, where stronger enforcement and safety systems have contributed to lower
fatality trends. Note that many developing countries are making significant
improvements in road safety. However, challenges such as underdeveloped facilities,

fragmented data between police and hospitals, insufficient evidence-based data, and a



lack of evaluation of current road safety methods persist in these countries. According
to the World Health Organization (WHO, 2023) middle-income countries such as
Thailand and Malaysia are still struggling to curb the crash issue. Meanwhile, other
low-income countries such as Vietnam, Myanmar, Sudan, and other African countries,
which experienced inadequacy of road safety interventions and facilities, faced

continuous challenges and burden in their efforts to halt the crash outcomes .

Road crashes can also be known in many works of literature as a traffic collision,
in which one or more vehicles collide or crash into each other, people, or other
obstructions on the road, or a road crash that happens crashally without any
announcements or signs. Patrick Daniel (2021) explained from a legal perspective that
an crash and a crash are both different in that an crash is ufiforeseen circumstances that
happen unexpectedly without anyone's fault, whereas a crash, othérwise',' happens due
to one's negligence on the road. In another perspective, Stewart & Lord (2002) stressed
the differences between these two terms, in vyhic‘h the key distinction between these
terms is that crash describes the event wiftﬂ_er/ﬁamplying the presence or absence of
driver responsibilities. Crash simply‘_'cjescribes the event, whereas crash confuses, often
incorrectly, what happened,/erf/t,é‘tlaj due to the driver's lack of intentionality or legal
responsibility. Furthérmpre, crash is a more logically inclusive term because it includes

both intentionally or negligently caused events as well as those that were truly crashal

(Stewart & Eord, 2002).

In short, it can be understood in a way that a crash is an event that can be
prevented, and an crash seel] s [1il] [1ilJul] [I [J o [ reverrashl umal oure’s [T ol all [1 [ [ in
whatever term is used to describe the catastrophic condition, the outcomes still resulted
in physical injury or even death. RTIs are under the umbrella of unintentional injuries.
Road injury is classified as an unintentional injury resulting from road crashes with one
or more vehicles or persons, which might sometimes result in fatality. Among
unintentional injuries, RTIs are the most common cause of deaths worldwide (Onainor,
2019). Globally, approximately 1.3 million people were involved in road crashes,
resulting in 20 to 50 million people suffering from non-fatal injuries. Pedestrians,
cyclists, motorcyclists, and pillion riders are considered at-risk groups who contribute

to half of the road traffic fatality and injuries. About 93% of these road fatalities were



from low and middle-income countries, which eventually injure their countries'
economic well-being. Other than that, The WHO (2021) Fact Sheet on Road Traffic
Injuries indicates that over 93% of road fatalities occur in low- and middle-income
countries, adversely affecting their economic stability. Road crashs significantly
contribute to the premature mortality of individuals aged 5 to 29 years, consequently
affecting national economic development. Moreover, they create a significant financial

strain on households as a result of diminished output.

Traffic safety regulations attempt to lower the risk of death and injury from
vehicle crashs. However, government policies designed to protect life and health also
come with substantial costs, many of which are not immediately apparent. Therefore,
understanding the incentives of researchers, government agencies, and individuals can

shed light on the government's appropriate role in mitigating risks to life'and health.

P
-

A

Both governments and individuals must niake trade-offs between income and
risk because understanding these trade:offs(sfésgéntial for comprehending the value of
public policies designed to protect life and hgalth. Thus, allocating the proper amount
of resources to government'h’efai/t_’h)énd safety programs requires an understanding of the
value that individuals p}ace\ oﬁ changes in risk levels for threats to life and health.
Subsequently, many government policies are directly or indirectly based on the amount

of these trade-offs, as estimated in the academic literature (Bosworth, Hunter & Kibria,

2017).

1.1.1 The burden of road traffic injuries: economic valuation through VOSL and
quality of life outcomes

RTIs remain a significant public health concern, not only due to their contribution to
mortality and morbidity but also because of their profound and lasting effects on
in[] 1vil] valQasiality of Life (QoL). It encompasses a broad spectrum of well-being,
including physical, emotional, social, and functional dimensions (Juan Pablo Herrera-
Escobar et al., 2020; Wanner et al., 2015). Survivors of RTIs often face persistent pain,
reduced mobility, emotional distress, and limitations in performing daily or
occupational activities (Barnes, [1 [ [1 [1 [] [] ovall eyi2020; I Taeurnier et al., 2016).

These effects indicate that QoL should be assessed as a multidimensional outcome when



studying RTI and that its primary purpose is to recognize the extent of injury, taking
into account its effect on the unrelated life factor other than direct clinical recovery

(Barnes, 2006; Cubi-Moll4, 2008; Tournier et al., 2016).

According to the World Health Organization (World Health Organization,
2023), road traffic injuries (RTIs) result in both mortality and a substantial number of
non-fatal injuries, with an estimated 20 to 50 million people suffering non-fatal
outcomes annually, many of which lead to long-term disability. These injuries create
both immediate and long-term consequences for survivors. Beyond the physical harm,
RTIs are associated with ongoing functional limitations, psychological distress, and
reduced capacity in daily activities, which may collectively contribute to a decline in

quality of life.

In addition to the health burden, the broader/sociétal impact of RTIs can be
examined through economic valuation appr/o,ache;s. The Value of Statistical Life
(VOSL) is widely recognised in transport a(&hezlth economics as a monetary measure
used to value redul] []ions in [{or!! aJiJ] O onstl O Oold Uonl) [ Dertvell [roll inl
willingness to pay (WTP)"t{r/ri)si( reduction (OECD, 2012; Viscusi, 1993). VOSL
provides an important qasis\ fér evaluating the benefits of road safety interventions.
However, it-primarily focuses on fatal risk reduction and does not fully capture the

broader non-fatal consequences experienced by survivors.

Therefore, integrating VOSL with quality of life (QoL) assessment provides a
more comprehensive understanding of the burden of RTIs, capturing both the economic
value of preventing death and the lived experiences of survivors with long-term
impairments. This combined approach strengthens evidence for policy formulation,

prioritisation of road safety programmes, and evaluation of post-crash outcomes.

In addressing the broader impact of road traffic injuries, the Value of Statistical
0000 isanell onollil] [ easureusel] [Jo [Juanl]ilJ [J inl]ivillualls’ [11ilJ []ingness [] c
for marginal reductions in mortality risk. Rather than assigning value to an individual
litlel] 0J 000 rel] (el [ssolliel] [1’saggregallevalluallionol! rist] rel]ull [lion [ [

in safety measures and health-related interventions. VOSL serves as a crucial input in



policy decisions involving cost-benefit analyses, such as evaluating the economic
justification of road safety programs or insurance coverage schemes. In high-income
countries, VOSL is well-documented and routinely used in transport and health
economics. Nonetheless, in Low- and Middle-Income Countries (LMICs), including
Malaysia, local VOSL estimates remain sparse and often rely on transferred values from
other contexts, which may not accurately reflect local socioeconomic and cultural

conditions (Hammitt & Robinson, 2011).

1.1.2 Research gaps in VOSL and QoL studies on road traffic injuries

While VOSL provides an economic lens to evaluate life-saving interventions, it does
not capture the ongoing consequences-experienced by crash survivors who live-with
injury-related impairments. Hence, QoL has emerged as a critical measure for
understanding post-injuty outcomes from a psychosoci'ill and functional perspective.
QoL encompasses a wide range of domains, including physical functioning, emotional
well-being, social integration, and daily ac}i\;i”t@érformance. In the context of RTIs,
motorcycle users who survive crashes ofteirface physical disabilities, psychological
trauma, and challenges reiqtagzﬁigg into work and community life (Allen Ingabire et
al., 2024; Pélissier et al., 20 ¥7)“Nevertheless, studies on QoL among motorcycle crash
survivors in Malaysia re]rnain limited in scope, with many focusing either on hospital-
based cliriical outcomes or long-term recovery, while neglecting the short-term post-

discharge period that can be pivotal in shaping recovery trajectories.

Another research gap observed in the current literature is the absence of
measures that are used to study both VOSL (Bahamonde-Birke et al. 2015; Nankunda
& Evdorides 2023) and QoL (Rissanen et al. 2017) in a common frame. It is observed
in most of these studies that they focus on either economic valuation or post-injury
quality of life, thus missing the chance of giving a comprehensive report on the burden
of motorcycle-related RTIs. Furthermore, the time-sensitive dimension of QoLl[]
especially within the first month post-dischargel] is underexplored, despite being a
critical period for early rehabilitation, risk of complications, and emotional adaptation.

This highlights a significant gap in knowledge, especially within the Malaysian context,



where culturally nuanced perceptions of injury, recovery, and risk may affect both QoL

assessments and WTP responses.

Moreover, motorcycle users often come from lower-income households, work
in informal sectors, and lack adequate insurance coveragel] factors that have been
associated in global road safety literature with increased vulnerability to road traffic
injury and reduced financial resilience following crashes (World Health Organization,
2023). These socioeconomic conditions may influence both willingness to pay (WTP)
for safety and the ability to recover from injury outcomes, particularly in settings with
limited social protection systems. Thus, socioeconomic and behavioural dimensions
must be considered when evaluating both VOSL and QoL. Pre-crash conditions, such
as possessing a valid liceiice, insurance coverage, and @ history of previous crashes,
have also been identified in injury epidemiology as factors as_sociafed with differential
crash exposure and injury outcomes (World Health Orgaﬁiiation, 2023; Gopinath et al.,
2017). However, limited studies have examingd these pre-crash behavioural factors in
shaping post-injury trajectories among mot&fy&ists. Existing systematic evidence on
road traffic injury outcomes show; that quality of life is significantly reduced following
injury, but most studies foc@/o_,ﬁ:‘clinical recovery rather than behavioural pre-crash

predictors of long-tefm qutC(;mes (Rissanen et al., 2017; Hung et al., 2022).

Given these gaps, this study aims to (1) estimate the VOSL through respondents'
WTP for fatal and injury risk reduction, estimating value for road safety program and
both emergency and follow up medical treatment due to injury treatment and (2)
evaluate the QoL among motorcycle crash survivors one month after discharge,
focusing on emotional, functional, and physical domains. By integrating these two
dimensions, the study seeks to inform policy-makers, healthcare providers, and road
safety agencies about both the economic and humanistic consequences of motorcycle
injuries. It ultimately supports better-informed decisions regarding prevention,

rehabilitation, and compensation mechanisms.

1.2 RESEARCH PROBLEM

Road crashes in Malaysia continue to exhibit a consistent pattern, despite improvements

in road safety programs, innovations, and inventions aimed at curbing the increasing



rates (Traffic Enforcement Department, 2020; Road Safety Department of Malaysia
(RSDM), 2018; Ministry of Transport Malaysia, 2017). As estimated in PDRM traffic
statistic in 2019, in estimation eleven people died everyday with the average of every
two hours each there will be one death. Regardless of the concerning statistic, road
traffic injuries often receive less public interest and are not acknowledged as a
significant public health issue because we are not being exposed to how many cases
occur per day. This indicates that road crashes among public health concerns are
unimportant (Ainy et al., 2014; Subhan et al., 2021). The issue remains that individuals
who have been directly involved in RTIs are isolated. Policies continue to change for
years based on the current condition of RTIs, while views from involved individuals are
lacking in determining the reduction of risk to be made. Note that the prevention value
of traffic injuries is the amount of money that society is willing to pay to avoid injuries.
These two strategies are consistent with United Nations Road Séfety Collaboration
(UNRSC, ) activities number one and two, which en,ccrurélge funding for road safety
where appropriate and advocate collaboration gmdhg rélated stakeholders, respectively
United Nations Conference on Trade and [{ejegpment [UNCTAD], 2017). Although
it may appear hypothetical, it is a,mérp accurate reflection of the true economic costs of
death and injury (T. Litman /2/698‘{ The value of risk can be a fundamental estimation
that demonstrates that pplicilmakers' adopted decisions on resource allocation should

reflect citizens' demands and preferences (Chhotu & Kumar 2014; Litman 2013)

The condition underlines the urgent need for an effective policy response, as
well as tapping into evidence-based costing analysis. Be it safety programme,
innovation or other invention, a cost benefit analysis is important so that any road
improvements of innovation to reduce the risk of fatality and injury will be done with
better financial planning due to scarcity of resources (Ainy et al., 2014; Faudzi & Yusof,
2004; Mofadal & Kanitpong, 2010; Mon et al., 2018; Puttawong & Chaturabong, 2020;
Yang et al., 2016). However, to proceed with this process, a value of statistical life
estimation can be used to better display the value estimation. The value can represent
individual preferences and society as a whole, allowing for further funding of

improvements and saving lives if needed in the future.



Other than that, studies from many countries have proven that the usage of
VOSL is considered one of the approaches that can help in reducing the cost and risk of
RTIs (Mohd Faudzi Mohd Yusoff, Nor Ghani Md Nor, 2011; Mon et al., 2018, 2019).
This additional effort might provide another perspective on either how to curb the
increase in RTIs or empower road users to become more seriously aware of its
importance. Hence, it is recommended by Gibson et al. (2007) that every country should
manage to conduct RTIs VOSL before any road safety investments are made. This is
because it is challenging to compare VOSL estimates across countries, as the valuation
depends on many factors that differ significantly from those in other countries, such as
local conditions. Hence, it is strongly recommended that VOSL be evaluated separately
for each country and updated regularly (Eusofe & Evdorides, 2017; Wijnen et al.{2009).
VOSL through the WTP-approach has been widely used in many developed countries
(Ainy et al., 2014; Rizzi & Ortazar, 2006; Wijnen et al., 2009; Yang ‘et al., 2016).
However, efforts to apply the WtP approach in estim,atingj the costs of road crashs in
Malaysia have been scarce. Until now, the /reléted VOSL studies that have been
published were dated a long time ago,/whic/hngfe researched by Mohd Faudzi Mohd
Yusoff, Nor Ghani Md Nor (20 Llr);‘.Nor & Yusoff (2003). Even in ASEAN countries,
there are several attempt’s,/ J’Ek; in Thailand and Myanmar (Ainy et al. 2014;
Chaturabong, Kani‘tpong & Jiwattanakulpaisarn, 2011; Mon et al., 2019, 2018;
Puttawong & Chaturabong, 2020), respectively.

1.2.1 Gaps in Malaysia’s road safety plan: integrating VOSL and QoL perspectives

The Road Safety Plan of Malaysia 20142020 (Malaysia Road Safety Department
2014) has been formulated to address all matters related to road safety in the country.
The framework has been developed based on the five road safety pillars, namely Road
Safety Management, Safer Mobility and Roads, Safer Vehicles, Safer Road Users, and
Post-Crash Management, as recommended in Decade of Actions for Road Safety 2021-
2030 coordinated by the World Health Organization (WHO, 2021). The Road Transport
Department (RTD), Royal Malaysia Police (PDRM), Ministry of Health (MOH), Public
Works Department (PWD), and other road safety related government agencies, as well
as private sector entities and Non-Governmental Organisations (NGO), collaboratively

formulated the Malaysia Road Safety Plan (MRSP, 2014-2020). Under this road safety



plan, various efforts have been implemented to achieve the primary objective of
reducing road fatalities. Hence, it would be an added value if the value of statistical life
of road users is included in the attempt to reduce the number of crashes or injuries as a
guide to cost-benefit analysis for each of the prevention measures intended to be
introduced to the public (Patenaude et al., 2019). From the MRSP 20142020 report,
lots of efforts have been made in the area of Road Safety Management (Pillar 1), Safer
Mobility and Roads (Pillar 2), and Safer Vehicles (Pillar 3). Note that many road-related
agencies have produced several studies to justify the implementation. However, there
are certain rooms that can be explored and improved in terms of Road User Safety and
Involvement in Pillar 4, which might be appropriate to further explore by the VOSL
approach. This provides evidence-based costing for road prevention planning, @as well
as Post-Crash Management at Pillar 5, which may consider utilising QoL to add new

information regarding post-injury.

-

A

The PDRM (2019) reported an increasc?,in the total number of road crashs from
2010 to 2018, across the fourteen states in M%é;éia. This number is consistent with the
report provided by the Departmgr}t of Statistics Malaysia, stating that transport crashs
remain the principal causes"cf@_eégh in Malaysia. Crashs were mostly believed to have
resulted in various 'injuries z;nd have been ranked as the fourth cause of death for the
past three years (Department of Statistics Malaysia 2020a, 2018, 2019), followed by
other dead1y' diseases. However, with such statistical data that possibly exposes a public
health issue, this matter remains to be treated with low priority, especially in LMICs.
The increase in the total number affects the loss of life and reduced productivity with
premature mortality and age morbidity (Department of Statistics Malaysia 2018, 2019,
2020b) and affects the cost that health providers have to bear in providing treatment. It
has been suggested that further research should be conducted to gain a better
understanding of the types of crashs and the types of users involved in traffic crashs,
while also considering the representation of road injuries when calculating healthcare
provider costs (Saperi et al., 2017). Nonetheless, these suggestions are yet to be seen in

domestic road injury-related studies.

In summary, motorcyclists and pillion riders account for a significant proportion

of road crash victims, making them one of the most vulnerable groups (Rahman et al.
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2015) on the road in Malaysia. The impacts of RTIs do not only involve medical effects
in the short term, but they can also involve long-term burdens, physical, emotional, as
well as economic. Even though there is a constant road safety campaign, evidence-based
policy planning is still informed by a lack of localized information on the economy as

well as the health effects of RTIs.

The estimation of the VOSL is one of the key areas to be explored, as the latter
is a measure that indicates how people are WTP to minimize the chance of such injuries
becoming fatal. VOSL is popularly applied in cost-benefit analysis of public safety as
well as transportation policies. However, empirical VOSL studies are limited mainly to
those who are at higher risk, for example, in Malaysia, pillion as well as motorcyclists.
Estimates are usually baséd on international models where adequate considerations are
not given to local conditions regarding socioeconomic, cultural; as well‘as behavioral
approaches that affect risk perception and WTP. This gontéxt-speciﬁc dearth of VOSL
data poses a very big gap, which restricts the/ governiment from making an informed
decision on how it can allocate its resqurceg io toad safety programs as well as health
1ssues. Without robust local VOSL fe/stimates, there is a risk that investments may not

¥
A >

align with societal preferen'cé;(/)_,r eost-effectiveness goals.
, l

Another way to understand the burden of disease is by measuring QoL, which
is ,relevant‘when the measurement of morbidity and mortality cannot be assessed
éccurately. Many studies have recorded several types of trauma analysis using QoL.
Nevertheless, few have attempted to assess road traffic injuries (Rissanen et al. 2017).
It can also be seen from a study by Rissanen et al. (2017) that most RTI quality was
conducted in HICs compared to LMICs. This condition also included Malaysia, where
the exploration of RTI QoL is still in paucity. Hence, regular updates on patient well-

being for RTI post-treatment are lacking.

Similarly, the QoL investigation lacks current data regarding the well-being of
RTI patients, particularly after discharge. The short-term and long-term effects after the
crashs are not properly recorded and are difficult to retrieve. Other than that, insufficient
local data forbade comparison with other countries' outcomes, which might contribute

to learning a new approach to this matter under study. This insufficiency also somewhat
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overlooks the important information that can be gained from the patient, which might
help improve healthcare delivery and prevent further damage in the long run.
Additionally, this effort can also reduce costs. At the same time, the QoL of crash
survivors is another dimension that warrants greater attention. While survival rates may
be improving, many individuals suffer consequences that impact their emotional,
physical, and functional well-being. However, QoL data are not routinely captured in
post-crash assessments, and studies focusing specifically on motorcycle-related injuries
in Malaysia are limited. Understanding how survivors live and cope after a crash is
essential for designing patient-centered rehabilitation programs and long-term support

services.

Similarly, Rissanen et al. (2017) listed out the type of tools used in examining
RTI patient quality of life; in which the usage of QoL mea_sures,‘ such”as the SF-36
(Fitzharris et al., 2010; Lugo et al., 2013), WHOQOL-,Bref/ (Tournier et al., 2014), and
HRQoL (Vu et al., 2019), has been recorded Vi/gorbusly 1n previous studies, yet the use
of trauma specific QoL measurements, /sucl*éith@ Revised Trauma Quality of Life (RT-
QoL) has not yet been evident iﬁégrera-Escobar et al., 2020). Thus, the study will
incorporate these tools in the/ effc‘n:t to investigate RTI patient well-being. The subject
matter of this study-is tl}e pﬁblic, in which RTI patients involved in road crashes and
suffered injuties are the focus. Hence, the main aims of this study are to estimate the
VoSE, the cost of fatality and injury based on [ allien[WS[P, and the QoL of the

patients.

Besides, adding economic value to the improvements can inform policymakers
of the social costs from direct road users and utilise scarce resources in other demanding
areas. As Profesor Dr Kulanthayan Mani in his keynote message at The Launch of the
Global Plan for the Second Decade of Action for Road Safety 2021 12030, mentioned
that any road interventions must be accepted and understand by publics so that they are
into it to implement them with the policy makers thus making road safety more sound
among them (Suresh 2022). The involvement of society as a whole may bring another
insight into road safety improvements aimed at reducing the risk of road fatalities and

injuries in the future.
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The outcome of the study will be a significant help, particularly in decision-
making efforts, for policymakers focused on road safety and healthcare improvement,
aiming to further prevent long-term damage due to crash injuries. It will also aid

forecasting efforts in the future, enabling the efficient use of scarce resources.

Although VOSL and QoL represent distinct outcomes | economic and health-
related, respectively[ | both are vital to comprehensively assessing the burden of RTIs.
Nevertheless, few studies have examined these outcomes concurrently within the same
target population. This lack of integrated evidence prevents a more holistic
understanding of both societal values (in terms of risk reduction) and individual
experiences (in terms of recovery). Therefore, this study aims to address these g'aps by
(1) estimating the VOSL based on WTP responses specific to Malaysian rilotorcYClists
and pillion riders, and(2) evaluating their QoL using a trauma{;spec‘i‘ﬁc tool after
hospital discharge. By examining both economic valuation and survivor well-being, this
study will provide a more complete picture 9f the impact of RTIs and support the

development of informed, evidence-based pGI/'rc& in both road safety and public health

domains. AN
=
AR
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RESEARCH QUESTION

What are the sociodemographic profile, socioeconomic status, injury status, and

pre-crash conditions of RTI respondents in 2019?

What is the estimated VOSL among respondents for both fatality and injury risk

reduction.

What is the estimated VOSL among respondents for the national road safety

program?

What is the estimated VOSL among respondents for injury-related medical

treatment?

What is the estimated-economic-cost-of road fatalities and'injuries among the

respondents? ~0

A

-

What is the res[Jonl] enl] s’ [] @nﬂ]}ﬁf influcncing factors?
> - 4

[ [Jall is [ [ eresl] onllenls” [1oll anl] ilJsin[] [Juenl]ing (1 all [] ors[]
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RESEARCH OB{ECTIVES

To estimate the value of statistical life and evaluate the QoL of survivors of RTI

(motorcycle crash survivors).

14.1

Specific research objectives

To determine the sociodemographic profile, socioeconomic status, injury status,

and pre-crash conditions of RTI respondents.

To estimate respondents’ VOSL for both the fatality and injury risk reduction.
To estimate respondents' VOSL for the national road safety program.

To estimate respondents' VOSL for injury medical treatment.

To estimate the cost of road fatality risk and injury risk.
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To investigate the factors associated with respondents' VOSL.
To determine respondents' QoL after one month of hospital discharge.

To determine the factors associated with respondents' QoL after one month of

hospital discharge.

RESEARCH HYPOTHESES

B40 income level has a significant association with VOSL, both in fatality and

injury risk reduction, road safety program, and WTP medical treatment

Younger male has a significant association with WTP both in fatality and injury

risk reduction, road safety programs, and WTP medical treatment

The cost of injury risk reduction is higher than thgrcosf of fatality risk reduction

A

Respondent with severe injury reported '}ialving a poor (low) QoL
N

-

An older, male respondent has a poof (low) QoL

/ ,/’T

R\ %

OPERATIONAL DEFINITION
<O\ |

To ensure’ clarity‘ and consistency, the principal variables utilized in this study are

deﬁnéd both conceptually and operationally. Operational definitions offer precise

elucidations of the measurement, categorization, and application of each variable within

the research framework. This methodology eliminates uncertainty and guarantees that

the study may be reproduced and compared with analogous research. The operational

definitions of the study variables are encapsulated in Table 1.1. For clarity and

consistency, the following operational definitions were used in this study.
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Table 1.1 Operations Definition
Term Literature Definition Operational Definition Descriptions
Value of The trade-off between The value that the patientis ~ VOSL is being
Statistical Life  fatality risk and money willing to pay for risk used as a risk
(VOSL) measures the [] o] ulJ allion reduction (fatality, injury) reduction
willingness to pay for risk and medical treatment. estimation for
reduction in increasing the fatality, injury, and
cost of safety (Kniesner & road safety
Viscusi, 2019) programs
Road Traffic Unintentional injuries, Injuries respondents suffered
Injuries (RTIs) which pose a significant from road crashs occur on
economic and societal the road only, regardless of
burden (Abdalla et al., 2017) the type of road.
Road Crash is a collision involving at This study defines a road
(RO) least one road vehicle on a crash (RC)/crashes as a road
public or privatetoad that collision involving
results in injury or death. motorcycle users _
Motorcycles are included as— (motorcyclists ot pillion :
one category of road riders) that resulted.in
vehicles involved in these injuries necessitafing
crashes (WHO, 2023). treatment and\asrecorded in
hospital record information
 syster.
- e
Contingent The contingent valuey - In this study, the Contingent
Valuation method (CVM)/@/ < 3 Valuation Method (CVM) is
Method extensively utilizedin applied through a structured
(CVM) environmental, health, and survey administered to

road safet} economics to

ascertain individuals'
monetary valuing of non-
market commodities.
Through the development of
plausible yet hypothetical
policy or program scenarios,
CVM permits respondents to
express their willingness-to-
pay (WTP) or willingness-
to-accept (WTA), therefore
facilitating researchers in
quantifying advantages that
are not discernible using
traditional market statistics
((Zainudin et al. 2016)

motorcycle crash survivors.
Respondents are presented
with hypothetical scenarios
involving road safety
interventions (fatality risk
reduction, injury risk
reduction, medical
treatment, and national road
safety programs) and are
asked to state their
maximum willingness-to-
pay (WTP) for each. The
elicited WTP values are then
used to estimate the Value of
Statistical Life (VOSL) by
dividing stated WTP by the
corresponding risk change
values.

0o e Jonllinu
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Willingness to
Pay (WTP)

Quality of Life

(QoL)

Socio
Demographic

Socio
economic

Injury status

Pre-crash
status

The maximum amount of

money the people are willing

to pay for a situation where
they gain a positive change
(Hasan-Basri, Rawi &
Bakar, 2015)

Onlividualls’ viell on [J

position in life in terms of
culture, value, and system
which they live in, and the
relation to their goals,
expectations, standards, and
concerns (WHO, 2021)

The value that RTI victims
are willing to pay for risk
reduction is either for
fatality risk reduction or
injury risk reduction, road
safety programs, or medical
injury treatment.

[Jallienl] s’ “bedngland
condition post-crashs after
one (1) month.

[ allienJ ’s in[J orl] alJ ion

including age;-gender,
ethnicity, education,
marriage status; and
occupation. -

-

A

U all ien@’s eflenol] i]
inforfnation, inclusive of

elf“income, household
incoine, and size of their
household.

Respondent's injury, which
was coded by using the
Abbreviated Injuries Scales
(AIS) and Multiple
Abbreviated Injuries Scales
(MAIS).

[Jall ien[] ’s indenived from

the calculation of AIS and
MAIS.

Patients who are
motorcyclists and pillion,
license and insurance
ownership, travel purpose,
and have had a recent crash
in the past 1 year.

16

Using the WTP
approach to
estimate VOSL in
this study

Respondents'
quality of life in
terms of physical,
functional, and
emotional domains
was assessed

Respondents'
injuries level
ranges from minor,
moderate, and
severe; and types of
injury, which are
divided into
fractures and non-
fractures

Injury severity
(1=minor,
2=moderate,
3=serious,
4=severe,
S=critical,
6=maximal,
9=unknown

OJo Oe D onllinu
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Patient who was admitted to ~ Hospitalization
the hospital one year ago history
due to RTC.

1.7 RESEARCH SCOPE

This study estimates the Value of Statistical Life (VOSL) using the Contingent
Valuation Method (CVM) through the willingness-to-pay (WTP) approach. It is a cross-
sectional study that examines quality of life (QoL) among road traffic injury (RTI)
patients, including both inpatients and outpatients attending the Trauma and Emergency
Departments of Hospital Sultanah Bahiyah, Alor Setar, Kedah, and Hospital Sungai
Buloh, Selangor. The study population consists of patients who have sustained-RTIs
resulting from motor vehicle crashs, with a focus on motorcyclists and ]i:)i-llions,‘ who
represent the most common and vulnerable group in such injuriés in Malaysia. The
Emergency Department setting was chosen because it is’ tﬁe primary point of care for
acute trauma cases, ensuring access to eligible RTI patients at the time of treatment.
These hospitals were selected due to their coé:@is?ént exposure to RTI cases within their

respective service catchment areas, allowing for appropriate data collection.

/ A o
P / ‘/'
v

1.8 RESEARCH SIQNIF ICANCE AND JUSTIFICATION

The study“s‘outcome can provide decision-makers with a sound understanding of health

€conomics by presenting results in terms of cost estimation.

1.8.1 Significance to policy and decision making

This effort can assist in evidence-based costing and forecasting, reducing unnecessary
spending due to scarce resources. Additionally, this study aims to make meaningful
progress toward reducing road crash fatalities and injuries. It focuses on future efforts

that involve society and would be beneficial to it.

1.8.2 Contribution to road safety in developing countries

As a developing country with limited resources, the key to making roads safer for

vulnerable road users will be the ability to develop and scale innovative road safety
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solJullions [J [Jall are [Jaillore[l [Jo [1[Je nallionall anl] [Jull Jurall [Jonllell[]
outcome is essential for planning and evaluating local decisions, especially for the cost-

benefit analysis related to any intervention programme or innovation for RTIs. The

study profiling the RTI pattern lacks a local context for reference. [| [1esllull [1’soull [Jolle
was to be able to flag the WTP estimation in other developing countries and permit

value comparison for future study extension. Last but not least, the current research will

produce a validated WTP[CV questionnaire which can be utilized regularly by similar

local studies in the future and adapted by other developing countries, especially the
Association of Southeast Asian Nations (ASEAN) countries or other LMICs which

might share similarities in road safety policy. This effort can also promote regular,

similar studies in other road users and other VOSL-related studies. Furthermore, by
understanding the value of statistical life for motorcycle riders, policymakérs can better

prioritize and justify targeted investments in effective motorcycle éafety interventions,

such as infrastructure improvements, enhanced rider t/rainiﬁg and education programs,

and strengthened enforcement of traffic lawg,anfd regulations. This evidence-based

approach can lead to a substantial red/ucti&;injfhe devastating human and economic
consequences of preventable motlofbycle-related fatalities and serious injuries, which

have far-reaching impacts/ &f/iﬂéividuals, families, communities, and society as a

whole. R ]

1.8.3 Importance for motorcycle users and vulnerable road users

This study is also significant as it highlights the substantial impact of RTIs on the QoL
of motorcyclists and pillion riders, who represent a vulnerable group in road
transportation systems, particularly in LMICs. While RTIs are typically assessed
through mortality and injury statistics, such indicators do not adequately reflect the
short-term physical, emotional, and functional impairments experienced by survivors.
Motorcyclists and pillion riders have a higher chance of incurring serious injuries,
causing long-term disability, low mobility, mental distress, as well as impairments in
daily and work lives. This study will give a more in-depth description of the post-injury
experiences of this high-risk group by emphasizing QoL. The outcomes can inform
specific rehabilitation services, support programs, as well as policy solutions to improve

the life and social position of the injured riders. Finally, the research leads to a better



19

assessment of the burden of RTIs as well as contributes to designing responsive

strategies to improve the lifestyle of motorcyclists and passengers after injury.

1.8.4 Addressing Quality of Life (QoL) gaps in RTI research

Typically, a longitudinal study or cohort design is used to assess QoL in the survivors
of RTI: a medium-, long-term follow-up period (3, 6, or 12 months after injury) is
traditionally selected (Rissanen et al., 2017). The studies are valuable to understand the
recovery trend and the chronic disability. Nevertheless, the current literature has
underemphasized the immediate post-discharge time, or the first month following the
hospitalization, in particular. This is one of the essential knowledge gaps, which are
related to the short-term role of injuries-on the-emetional, functional, as well as physical
well-being of survivors. |

P

-

The recovery process has a one-month period after the injury as an important
phase. In this period, the patient might b¢ a;ﬂiét_ejd by acute symptoms like immobility,
pain, psychological distress, as well as“dependency in everyday activities. These initial
difficulties may have a maj’p,r/’i/rn/p\qc't‘on both emotional and functional results, but are
casily overlooked if QoL ~is/"0£11y assessed at later stages. In most situations,
complications canloccur]within this small time duration, including missed diagnosis of
fractures; slowed healing, as well as psychological responses or decreased
functionalities, among others, which will not be reported without a follow-up
evaluation. Such early QoL measurement may therefore avert aggravation of
conditions, concealed or under-reported injuries, and provide information in order to

initiate early clinical or psychological support.

Besides, the initial month after a motorcycle crash has specific significance to
improve healthcare responses, especially in low- and middle-income nations such as
Malaysia, where the number of RTIs is disproportionately high among motorcyclists
and pillion riders in the country (Abdul Manan & Virhelyi, 2012; Akmal, 2016).
Measurement of QoL at this time can aid in executing pre-planning rehabilitation,
insurance, and compensation decisions, as well as assist in government planning of

public health measures to prevent exposure to long-term disability. It comes in handy
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to enable healthcare professionals to strategically distribute resources and attend to the

urgent needs of the survivors, increasing continuity in care and patient satisfaction.

Accordingly, the research will vary the follow-up period to one month to
evaluate QoL along emotional, functional, as well as physical dimensions, to enable a
broad view of the survivors to have early feelings about being crashed. In this way, it
also fills one of the major knowledge gaps observed in available literature and highlights
the role of short-term QoL indicators in early intervention and rehabilitation, as well as

preventing secondary injuries that lead to long-term disability.

1.8.5 Integrating VOSL and QoL for comprehensive assessment

Everything in this study 1s valuable in dealing with the greater effect of ,RTIS through
an inclusive approach of the VOSL combined with the Q/OL. Whereas VOSL estimates
inl] ivil] ua[(WSTP to prevent the probability of death and injury, as well as implies the
WTP of the general population for th¢ I}a{/ibgal road safety program and medical
remedy, QoL finds the long-term physical, enfotional, as well as functional impacts on
the survivors. By comb’inigg/;fﬁe‘se approaches, the study provides a more
comprehensive understanding of tile societal and personal burden of RTIs, supporting

evidence-based policyrllaking and the prioritization of effective road safety

interventions.

1.9 SUMMARY

This chapter summarizes the background of the study, study objectives, questions, and
hypotheses. Other than that, the problem of the study is presented here as well. The
study scope and its significance are also discussed. Chapter II will outline the previous

literatures related to VOSL and QoL.



CHAPTER 11

LITERATURE REVIEW

2.1 INTRODUCTION

The following discussion will explore the general and specific scenarios of Road Traffic
Injuries (RTIs) caused by road crashs and the explanation of depend;nt Variables, Value
of Statistical Life (VOSL) and Quality of Life (QoL), and independént variables, which
consist of socio-demographic, socio-economic, injury. sfat{ls, and pre-crash status. A
Theory of Planned Behaviour (TPB) was also. applied here in the context of VOSL
studies that utilized the Willingness to/Pay(/\ET;) approach.
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2.2 THEORY OF PLANNE?, BEHAVIOUR

The Theory of Plaﬁned ﬁehavior (TPB), developed by Ajzen (1991), is one of the most
inﬂuentieii'bchavibural theories used to explain and predict human decision-making
dcross various contexts, including health and road safety behaviour. The theory
“proposes that behavioural intention is determined by attitudes, subjective norms, and
perceived behavioural control. Its robustness has been widely supported in empirical
and meta-analytic studies (Ajzen, 1991; Armitage & Conner, 2001). In road safety
research, TPB has been applied to understand behavioural intentions related to risk-
taking and safety compliance. Subhan et al. (2021), for example, applied the TPB
framework in a road safety context, including economic-related behavioural
considerations such as willingness to pay for risk reduction. This application
demonstrates the relevance of TPB in explaining behavioural decision-making in road
safety contexts, where psychological and social factors may also influence risk-related

choices and safety valuation behaviours.
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Subhan et al. (2021) utilized the Theory of Planned Behavior (TPB) to
investigate the public's willingness to pay for enhancements in road safety, thereby
expanding the model beyond its fundamental components of attitude, subjective norms,
and perceived behavioral control. Their comprehensive Theory of Planned Behavior
encompassed risk perception, attitudes toward traffic safety responsibilities, perceived
fairness, and perceived efficacy. These aspects are critically pertinent to VOSL
research, which depends on individuals' willingness-to-pay (WTP) to deduce the
monetary value assigned to mitigating fatality or injury risks.In VOSL investigations,
attitudes about road safety measures significantly affect respondents' evaluations of
their willingness to pay for safety enhancements, hence directly influencing their
reported willingness to pay (WTP). Perceived behavioral control encompasses
affordability and the capacity to pay, influencing the extent to which individuals'
willingness-to-pay reactions accurately convert into economic Qaluatibn. Although
subjective standards are less prominent in Subhan et al.'s s‘Eudy, they may nevertheless
influence VOSL by mirroring societal expectati/ons"for contributions to safety measures.
The extended TPB variables align clgsely/ iit?h:VOSL assumptions: risk perception
influences individuals' assessment of the likelihood of death or injury reduction; safety
responsibility affects whethér?i;c%ondents consider funding safety programs as their
obligation; and per‘céivgd f:airness and effectiveness determine if WTP responses
accurately re"ﬂe‘ct the valuation of life-saving interventions.Integrating the Theory of
Planned Béhavior (TPB) into Value of a Statistical Life (VOSL) studies facilitates a
fnore nuanced understanding of willingness to pay (WTP) responses by contextualizing
economic valuation within the extensive psychosocial and behavioral framework of
road users, especially in low- and middle-income countries (LMICs) where cultural,
economic, and social factors significantly influence safety-related decision-making

(Subhan et al., 2021).

Additinally, the Theory of Planned Behavior (TPB) offers a valuable framework
for comprehending the impact of psychosocial factors on post-injury Quality of Life
(QoL) in survivors of road traffic crashs. TPB asserts that intention, influenced by
attitude, subjective norms, and perceived behavioral control, serves as the principal
predictor of behavior. In the context of motorcycle crash survivors, these constructs are

directly associated with rehabilitation practices and lifestyle modifications that
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ultimately influence quality of life. Survivors with a positive outlook on recovery,
support from family or peers, and a sense of control over their limitations are more
inclined to actively participate in rehabilitation, resulting in enhanced physical,
functional, and emotional outcomes. Extensions of the Theory of Planned Behavior
(TPB), including risk perception, safety responsibility, and perceived effectiveness
(Subhan et al., 2021), further solidify this connection by elucidating the reasons some
survivors engage in protective behaviors and comply with treatment, thereby improving

both functional recovery and emotional well-being.

Simultaneously, QoL studies are frequently based on established theoretical
frameworks. The Wilson and Cleary model of health-related quality of life establishes
a connection between clinical factors, symptoms, and functional status to overall well-
being (Wilson & Cleary, 1995). The revision by Ferrans et al. enhances this model by
integrating socio-demographic and socio-economic ,fact(;rs, rendering it especially
pertinent to the Malaysian context, where a signiﬁéant fiumber of motorcycle users are
from lower-income demographics (/Ferr{r%s: ot al., 2005). The World Health
Organization's QoL framework ﬂllsélstresses the importance of looking at QoL as a
whole, including physical, pé;;};al;)gical, and social areas (WHO, 1995; WHO, 2020).
This is in line with this sﬁudy\'s focus on the physical, functional, and emotional aspects
of survivors*well-being.  Together, these frameworks make sure that QoL assessments
g0 beyond‘ just looking at clinical recovery to include the bigger psychosocial,

functional, and economic effects of road traffic injuries.

This study integrates the Theory of Planned Behavior (TPB) with established
Quality of Life (QoL) frameworks, positioning its examination of motorcycle crash
survivors within a behavioral context (to elucidate how intentions and perceptions affect
recovery behaviors) and a multidimensional health model (to assess the consequences
of those behaviors regarding physical, functional, and emotional QoL). This
comprehensive approach establishes a more robust theoretical framework for
comprehending the impact of road traffic injuries (RTIs) and validates the study's
contribution to evidence-based policymaking in the realms of road safety and

rehabilitation.
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2.3 VALUE OF STATISTICAL LIFE (VOSL)

Thomas Schelling first introduced VO [ in [J [J [J [J in [Jis [J onl] roversial] essall [ [J e
JouJave all e Hour [ Onll [ Oven [ [ougl) [0 Dell [Ding’s [Jrall el] orl] [Jas:
Jo [lull avallueona [lerson’s [Jillell [1[lel[Jerl] [Ivallueoll silallistlil]all [1il]el
led to an understanding among non-economists that VOSL is a tool developed to value
human life. However, instead of questioning what a life is worth, Schelling clarified by
aslling(] OO Dall is e enellill ol) re[Julling [l [ ¢ therestatistical | ol] [1eal
Oroldallillill [ ol) [Deall [ 1 [pke moightl belwillaig tol wade in life savings,
goods, or services to pay for a public programme that can reduce the likelihood of death
(Bosworth et al., 2017). However, this definition might be too technical for laymen to
understand the concept VOSL brings-to.road-risk-reduction. Literature has produced
numerous publications that have simplified the definition to a more undérstandable

meaning. <
P
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The term Value of Statistical Life /€Y©§L) 15 used interchangeably in many
previous studies. It is also commonly réferredto as VSL, Value of Preventing a Fatality
(VPF), and Willingness—to—payj\@lff’)/ for mortality risk reduction, although these terms
share the same underlying ceoriomic principle of valuing marginal changes in mortality
risk rather than ‘thé Vahlf]: of an identifiable human life (OECD, 2012; Viscusi & Aldy,
2003). The f;érm VSL is/most widely used in economic literature, particularly in meta-
analytical work examining wage-risk trade-offs (Viscusi & Aldy, 2003). In contrast, the

term Value of Preventing a Fatality (VPF) is more commonly used in road safety and
transport policy applications, particularly in infrastructure safety assessments and cost!
benefit evaluations (Dahdah & McMahon, 2008). Meanwhile, willingness-to-pay
(WTP) approaches are often used as the empirical method to estimate VOSL,
particularly in stated preference studies where individuals are directly asked their
monetary valuation for small risk reductions (Obermeyer & Hirte 2021). In this study,

the term VOSL is utilized for consistency.

VOSL represents a trade-off between monetary resources and small changes in
fatality risk. It is derived from market-based or stated preference contexts, where

individuals make implicit or explicit trade-offs between income and mortality risk
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reduction. Accordingly, VOSL is widely interpreted as an indicator of willingness to
pay (WTP) for marginal risk reductions and the implicit cost of improving safety
outcomes (Kniesner & Viscusi, 2019). From this perspective, VOSL is not a valuation
of an individual life, but rather a measure of how much society is willing to pay for
small reductions in the probability of death. Equally, Banzhaf (2021) and Sanchez-
Martinez et al. (2021) emphasise that VOSL reflects the monetary amount individuals
are willing to contribute for marginal reductions in mortality risk, typically derived from
stated preference approaches. It does not represent the intrinsic value of a human life
but instead captures the marginal trade-off individuals are willing to make between
income and risk reduction. This interpretation is widely used in cost[benefit analysis
for public policy evaluation, particularly in road safety, health, and environmental
interventions, where monetising risk reduction is necessary for policy. coinparisoh and

prioritisation.
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The Human Capital (HC) approach al},d WTP-are the methods of estimating
VOSL. HC approach operates on the/agg@_g/ﬁt; of the costs of the individual level,
where the direct medical costs, mgicht loss of productivity, and intangible costs such
as pain and suffering are co’mfprgtédj. However, using HC failed to reflect the intangible
costs; hence, most.reSear]chefs abandoned this method (Milligan et al., 2014; Abdalla et
al., 2017). The other methods, which include WTP, include the elements that HC failed
to address. WTP estimates the value of pain and suffering by asking people if they are
Willing to pay for a lower risk of injury in exchange for a better QoL. This technique
can be used to place a dollar amount on the cost of pain and discomfort to calculate the
cost of injuries in relation to the preferences made by the consumers (Abdalla et al.,

2017). The WTP techniques may then be subpopulated into other classifications, which

include Stated Preferences (SP) as well as Revealed Preferences (RP).

In addition, VOSL and the cost of injuries can be estimated by using the WTP
approach (Ainy et al., 2014). Wijnen et al. (2009) described VOSL as expressing what
individuals are willing to pay to reduce death risk. They further explained that VOSL is
not about valuing a specific individual's life, but about the value of the decrease in crash

rate. Note that VOSL can be calculated by dividing WTP by risk change value - which
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merely the chance of dying that was avoided because of the safety program or other

intervention (Milligan et al., 2014).

To determine the monetary value of this decrease in the crash rate, the welfare
economic concept WTP is used. This is the maximum amount that people are prepared
to pay for a given reduction in crash rate. In the concept of WTP, people made the trade-
off between crash rate and money (Wijnen et al., 2017). WTP is also considered by
many as a social death reduction (Ainy et al., 2014) as the costs extracted from this are
not represented as individual preferences but instead, people as a whole, in which WTP
approach minimizes the risk for an individual or a limited number of individuals and
people in the community (Ahadi & Razi-ardakani 2015). It is a subjective preference
whereby individuals are giver an amount of money that they are willing to pay to reduce
the risk of premature death while performing a particular risky activity (Rizzi &
Ortazar, 2006). To better understand this concept in a/simﬁle way, this method is used
to assess the value of a person who is wil}ing" to pay for risk reduction (safety)

(Puttawong & Chaturabong, 2020) in this obntext to reduce injury.
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Estimates of the WT{/f/Qr ﬁmrtality risk reduction can be used to calculate the
VOSL, which is-a s}gniﬁcant component in many economic evaluations of
environmental and safety policies (Svensson & Vredin, 2010). WTP includes the SP
involved in hypothetical scenarios for all road users (public transport drivers,
fnotorcyclists, pedestrians, and occupants, separately). The RP method elicits value
from real evidence, such as [ [l e i) [l or[lanl]e ol] vellill [Je sallell ] TPdwal! on one’s [
increasing safety for one’s [Jalli] or []orall []ing []oresallel] [l [1eallures []o one’s vel
(Ainy et al., 2014; Mon et al., 2018). Crash costing research is inclined to estimate the
VOSL of the general road users through giving a principle to estimate the road safety
intervention in cost-benefit analysis (Mofadal et al., 2015). In order to offer a platform
for evaluating road safety interventions within a cost-benefit analysis, most of the
historical crash cost research studies estimate the VOSL of the road user. The method
demands making an estimation of the quantity of fatality risk reduction, the measure is
the price that a person will pay in order to receive this reduction, and is characterized

by the loss of revenues and well-being of the rest of their life (Bhattacharya et al., 2007).
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VOSL is a monetary unit that can be applied to measure the benefit of mitigating
mortality risks. It is what people would be prepared to pay per small decreases in their
likelihood of dying, which all adds up to a single death avoided. In the cost-benefit
analysis of safety regulations and any policy that seeks to mitigate fatalities, this is a
key concept. WTP determines VOSL and concerns individuals with regard to risk
reductions. As an illustration, contingent valuation methods and the compensating wage
differentials have been used to maintain VOSL. Government agencies deploy VOSL to
measure the benefits of regulations that decrease the risk of death. This comes in the

form of transportation, environmental, as well as occupational safety precautions.

2.4 VOSL VALUATION METHODS

WTP as a method is widely applied in estimating the VOSL 1in road safety iSsues, most
often through Contingent Valuation (CV) questi9maires, stated preference
questionnaires, and discrete choice models (Champaliom et al. 2023; Mekonnen et al.
2022; Mon et al. 2018). Methodologica/.llzﬁlguite a number of studies implement
econometric models, such as log-logistic, log-normal, and Weibull distributions, to
estimate VOSL on the basis/ef/f {VT P data (Mekonnen et al. 2022). Other researchers
apply such a Structural Equation Modeling (SEM) framework to examine the factors
determining ‘WTP‘(Char]npahom et al. 2023) or conjoint analysis methods to examine
preferences over | safety attributes (Yusoff et al. 2013). They involve interviews
conducted with motorcycle users (Pangestika et al. 2021; Chaturabong et al. 2011)
through questionnaires to determine the levels of risk reduction they are willing to spend
their money on. The most common study design is observational, whereby researchers
are likely to compare it with regression analysis/meta-analytic synthesis to analyze the
heterogeneity in VOSL estimations (Lindhjem et al. 2011). Outcome measures across
studies consist of monetary estimates of VOSL, conversions of fatal and non-fatal injury
costs, and WTP to improve safety, which are of essential interest to transport policy and

economic analysis of the cost-benefit of road safety investments.

Literature on the VOSL, as it applies to motorcycle crashs, provides a reflection
on the different estimation methods and findings in different countries. On the one side,

in Malaysia, Yusoff et al. (2013) have calculated the VOSL of motorcyclists at
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RM1,150,000 per year. On the other side, Mohd Fauzi et al. (2004) have suggested an
even higher estimation of RM1.1 million according to WTP approaches. Empirical
estimation of the Value of Statistical Life (VOSL) in Malaysia remains relatively
limited. Early studies such as Fauzi et al. (2004) and Yusoff et al. (2013) continue to
serve as foundational references in the Malaysian context, particularly in the absence of
a substantial number of recent full-scale empirical VOSL studies. These studies provide
important baseline evidence for understanding the monetary valuation of fatal risk

reduction in road safety research.

More recent local evidence is available from Maslina Musa et al. (2023), Value
of Statistical Life (VOSL) and Its Association with the Use of Road Safety Devices,
only published in the MIROS Book of Abstracts. This study defines VOSL as an
economic measure used to quantify the benefit of avoiding fatalities‘resulfing from road
crashes, and applies the willingness-to-pay (WTP) approaéh to estimate the monetary
value individuals are willing to pay to reduce fgtal crash risk. The study involved 1,000
respondents across four regions in /Malgyji; using face-to-face interviews. The
estimated VOSL ranged between/BMja.Z million and RM4.1 million. In relation to road
safety devices, the study repége‘/d‘r’;o significant association between VOSL and the use
of child restraint systémﬁ anci helmet usage, but found a significant association with rear
seat belt usage. It should be noted that the abstract does not explicitly detail the
valuation method in depth, as it is primarily intended to share emerging findings from

ongoing work. As such, it is used in this review as indicative and supplementary

evidence rather than as a fully detailed valuation method reference.

In addition, international studies as referred to Chaturabong et al. (2011), study
in Thailand, VOSL estimation ranges from 5.5 million to THB 7.0 million, and it is said
that WTP is far more important than the conventional methods. In the same way,
Pangestika et al. (2021) discovered that the VOSL in Indonesia amounted to Rp. 2.3
billion, containing human costs. Bahamonde-Birke et al. (2015) surveyed evaluation
procedures of VOSL, and they recommend WTP as a top procedure. As an example,
the study by Champahom et al. (2023) applied a structural equation model to analyze
the variables that determine the WTP towards motorcycle safety, where they estimated

VOSL between US$0.055 and 0.062 million. De Blaeij et al. (2003) argued over the use
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of stated choice procedure in VOSL estimation in the Netherlands, where they noted

socio-economic differences.

2.5 STATED PREFERENCES AND REVEAL PREFERENCES

Willingness to Pay (WTP) can be estimated using two main approaches, namely
revealed preference (RP) and stated preference (SP) methods, depending on the nature
of the study and data availability. RP methods derive WTP from actual observed
behaviour in real markets, such as purchasing decisions or wage! risk trade-offs, and
therefore reflect real-world choices made by individuals (Viscusi & Aldy, 2003).
However, RP approaches are often limited in the context of road safety, as safety
improvements and risk reductions-arenet direetly-traded in observable markéts, making

behavioural data difficult to obtain or interpret in this setting.

P

-

In contrast, SP methods involve the use of hypothetical scenarios where
respondents are directly asked about their \yigiﬁ)gne‘ss to pay for specific goods or risk
reductions. This is typically done throtigh survey-based techniques such as contingent
valuation (CV) or choice egpe’r/iﬁ;éﬁté, which are particularly suitable for valuing non-
market goods such as safety andhiortality risk reduction (Bateman et al., 2002). In this
study, the stated preferénce approach was adopted, specifically using a contingent
ValuationD‘eu TJo0 OODOOO0 DidUdalalOend Dard O0O0O0O0 Dordald Joelil

for fatality risk reduction.

The choice of this approach for the this study is consistent with the study by
Mon et al. (2019) in Myanmar, which also employed a stated preference contingent
valuation method due to several contextual limitations. First, the respondents in
Myanmar were found to have limited familiarity with the concepts of WTP and the
value of statistical life (VOSL), making direct valuation through complex bidding or
abstract questioning difficult. As a result, a modified payment card format was used to
re[Julle [Jognillive [Jurllen anl] il] [ rove res[] onl] en[] s’ afnthectsypatheticat
valuation tasks. In the present study, a face-to-face interview approach was not feasible
due to data collection being conducted during the COVID-19 period. Instead, telephone-

based interviews were conducted, where respondents were guided step-by-step through
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the questionnaire, including the payment card valuation task, to ensure clarity and

accurate understanding of the hypothetical scenarios.

Second, the study highlighted the limitations of revealed preference methods in
road safety valuation, as reliable market-based behavioural data related to safety
improvements are often unavailable in low- and middle-income country contexts
(OECD, 2012). Third, given the absence of observable market transactions for risk
relJull Dionl) [J e 1) all roall ] [Jas [Jonsillerel] []ore suillalllle [Jor [lallll
valuation of safety improvements in a structured and policy-relevant manner. The study
therefore demonstrates that contingent valuation is particularly appropriate in contexts
where respondents have limited exposure to valuation concepts and where RP- data are

not readily available.

Based on these considerations, the present study ‘similarly adopts the stated
preference approach using a contingent Valuatifon framework, as it is more appropriate
for eliciting hypothetical WTP for morgality/riék;éduction in the absence of real market
data and in line with established pfactice injcomparable developing country settings
(Bateman et al., 2002; OEC@Q@).

A\

Comparisons of SP and RP in a VOSL study have been obtained differently in
research. Others come up with systematic differences, where RP is above SP (Viscusi,
201 1). The latter, however, have reported promising similarities between the SP and RP
models, especially with regard to in-vehicle time valuation (Wardman & Shires, 2001).
The SP techniques will be able to meet the weaknesses of the RP techniques, including
investigating risk latency and age effects (Alberini, 2019). The use of the SP and RP
data in combination may make improvements in estimation and provide small
differences in values (Adamowicz et al., 1994; Li et al., 2018). Some of the factors
leading to differences in SP-RP concerns study design, risk characteristics, as well as
socio-economic variables (Braathen et al., 2009). Other works point to similarities
between SP and RP, which might be due to the choice of the frame (McDaniels, 1988;
Gschwandtner et al. 2021). McDaniels (1988) posited that the SP and RP methodologies
might produce analogous preference estimates when the SP framing closely mirrors

real-world scenarios, eliciting more authentic answers. Recent empirical research
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corroborates this perspective. Gschwandtner et al. (2021) executed a collaborative SP[]
RP model to assess customer willingness to pay. They showed that both techniques
represented similar underlying desires by generating SP choice scenarios with attribute
values that matched real market data. Furthermore, when SP and RP data were
combined in a single estimating framework, the resulting WTP estimates were more
reliable. This evidence shows that aligning the framing between SP and RP leads to
similar results. In sum, although the problems exist, SP options can be used to
supplement RP solutions in VOSL estimation and give important insights on policy

evaluation (Alberini, 2019; Viscusi, 2011).

2.6 WILLINGNESS TO PAY (WTP) AND CONTINGENT VALUATION METHOD
(CVM) FOR ROAD FATALFFY-AND-INJURY RISK REDUCTION-AND ROAD
SAFETY PROGRAM. ‘ '

The Contingent Valuation Method (CVM) is a survey-bdsed economic method that
measures the importance people put on non-market :goods, especially environmental
and public health-related outcomes. It is thc/p;@ bertinent in contexts where markets
have no data, e.g., when pricing r/i’s\k _red/uctionjin mortality, environmental conservation,
or Jull 0010 servill een]’@ﬂ"éD/enT 000 oD Dwell 000 Oringinll o [ [ all
Willingness to Accept (\]NTA) gbmpensation for changes in the provision or quality of

a non-market-good by developing a hypothetical market (FAO, 2000).

CVM stands out as a valuation technique due to its ability to estimate both the
use and the non-use values, which makes CVM an excellent tool to analyze
environmental and health policies (Zainudin et al., 2016; Carson 2000). It allows
legislators to determine what the citizens want and allocate money to the value of public
goods like clean air, conservation of biodiversity, or safety measures. CVM, first used
extensively by Davis (1963) and since then by more recent litigation such as the Exxon
Valdez oil spill, has been empirically tested and methodologically criticized, and
improvements suggested (e.g., the NOAA Panel) (Mitchell & Carson, 1989; Arrow et
al., 1993). One common application of CVM is estimating the VOSL, which reflects
the trade-off individuals are willing to make between money and small reductions in the
risk of death. In this context, contingent valuation is considered advantageous over

revealed preference methods (such as labor market data). Note that it allows for direct
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valuation of a specified risk reduction scenario, even among populations not typically
represented in wage-risk studies, such as the elderly or non-working individuals

(Alberini, 2004).

The application of willingness-to-pay (WTP) approaches and contingent
valuation methods in road safety research has continued to gain attention in recent years,
particularly in the estimation of the economic value of risk reductions associated with
road traffic injuries and fatalities. These approaches are widely used in contexts where
Tarl]el] [Jallaare nol] availlall [Jell all[]ol]ing resear[] [l ers [1o [1al] [Jure inl]ivil
valuation of safety improvements through hypothetical scenarios. A growing body of
empirical literature has applied these methods across different countries and settings,
reflecting their continued relevance in transportation safety valuation and pblicy

analysis.

P
P

A

Recent empirical studies continue to defnonstrate the application of stated
preference approaches, particularly w1111ngn/ ess- t@—pay (WTP) and contingent valuation
methods, in valuing road trafﬁcfllgls_k/reductlon across diverse contexts. For instance,
studies conducted in urban /afrrﬁl_"‘rr]ral environments (Antoniou, 2014), as well as in
developing countries’Suqh as India and Myanmar (Balakrishnan & Karuppanagounder,
2019; Mon et ,all., 2018; Mon et al., 2019), consistently show that individuals are willing
to assign “monetary values to reductions in fatality risk despite differences in
socioeconomic and contextual conditions. Similar applications have also been reported

“in more recent work examining the economic burden of motorcycle-related injuries in
lower-middle-income countries (Oladeji et al., 2024), as well as studies focusing on
Collorl) U0 sl s sul) [ el [Jive [ os[] valluallionusing [ [ [] all [1roall [les[][]il]
2020). Collectively, these findings reinforce the continued relevance of stated
preference methods in capturing non-market valuations of road safety improvements.
More broadly, this evidence is further supported by the systematic review conducted by
Nankunda and Evdorides (2023), which confirms that WTP-based stated preference
methods remain widely applied in road safety valuation research, particularly in
estimating the economic impact of road traffic injuries where market-based data are not

available.
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2.6.1 The challenges and importance of CVM

However, the method is not without challenges. Critics argue that CVM is vulnerable
to hypothetical bias, strategic behavior, and information-related errors, especially when
respondents are unfamiliar with probabilistic risk or when scenarios are not credibly
presented. Moreover, researchers have responded to these issues through careful survey
design, pre-testing, and validity checks to ensure that the WTP responses are internally
consistent and theoretically grounded (FAO, 2000; Zainudin et al., 2016). As an
example, dichotomous choice formats (simulating actual choices in the market,
meaning asking open-ended questions at certain bid amounts) have since superseded
open-ended questions as they are more reliable and better understood by respondenfs
(FAO, 2000). In Malaysia, Norzalina-et-al, (2016)-underlined the importance oflogic
foundations of the survey design of CVM studies and stated that:the emphasis must
focus on clarity, face validity, and realistic policy situ/ation's that should ensure the
reliability of valuation results. Although empirical WT'P. data are not presented in this
article, the study offers an elaborate guidel/ing 0_13 how a sustainable CV survey can be
developed to value environment-based goods, where the hypothetical questions are

P -

clear, believable, as well as/peil/icjjjrellevant.

The impoﬁance ]of valuing non-market goods like health improvements and
environméntal services in public policy decision-making has been on the increase,
especially in developing countries where resource allocation needs to be efficient
economically, and responsive socially. CVM has become a popular method of
estimating how much people will be WTP in order to receive a hypothetical impact on
non-market goods, so as to quantify in monetary terms intangible benefits. An early
influential use of CVM in the developing country context is estimating the WTP to
prevent recurrent bouts of mild respiratory illness by Alberini et al. (1997) in Taiwan.
In their study, they came up with an illness-specific valuation method that enables the
respondent to carry out a valuation of a health condition depending on their own
experience. Results show that WTP was found to rise along with the severity and
duration of illness, and also to increase with the level of income and education, with an

elasticity of income estimated at 0.4. Nevertheless, the authors mentioned potential
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errors in independent variables because of self-defined illness reporting, which makes

the question of model accuracy and the applicability of benefits transfer problematic.

To conclude, in spite of various methodological issues raised against contingent
valuation, it is an important economic valuation method in situations where normal
market-type data are not adequate or impossible to obtain. CVM has remained strongly
influential in the minds of the citizens when it comes to making decisions concerning
different environmental and other health issues. Combined, the studies indicate that in
the field of CVM research, there must be a dedicated methodological rigor and
sensitivity to the context. Although the empirical estimates may vary due to the different
aspects of survey design, socio-economic context, and risk framing, the three Studies
enhance the promise of CVM application to guide health and environmental pblicy
across the settings. Their results are a part of several findings that étrongly support the
applicability of CVM in developing nations, although/limit/ed by issues concerning the

validity of the survey, scope sensitivity, and specification of the model.

Cad
2.6.2 The elicitation methods
&%)

WTP has been discussed the most in anchoring the value of road traffic risks in different
countries thr‘oughlifarie(li modalities and analyses. In Malaysia, the CVM has been
appliedin terms of both payment cards and open-ended surveys on a national level (Nor
and Yusoff, 2003). The VOSL that they found for Malaysian motorists is RM1.26
million per year, and the results have shown that the most important predictors are
education and income. The study, however, had limitations such as failure to include
non-motorists and the omission of behavioral factors and/or psychological factors. In a
similar manner, Chaturabong et al. (2011) ran a WTP survey via a face-to-face approach
in Thailand and estimated a VOSL of USD 0.21 million per year among motorcycle
users, with age and income emerging as influencing factors. Nonetheless, the study was
not extensive in analyzing behavior variables and failed to make any distinction

between the urban as well as rural respondents.

On the other hand, Ainy et al. (2014) utilized a combination elicitation methods
of payment card, open-ended, and iterative bidding formats in Iran, estimating a VOSL

of USD 116,000 per year. They noted significant variations in WTP based on injury
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type and income level. Nevertheless, the hospital-based nature of their sample limited
the generalizability of their findings. In Singapore, Henry Le et al. (2014) used a
payment card survey and adjusted foreign values with Gross Domestic Product (GDP)
per capita to estimate VOSL, which served as a reference for policy-making. The
primary limitation of this study was its reliance on secondary, international data rather

than locally collected primary data.

Focusing on vulnerable road users, Adam et al. (2015) applied the WTP-CVM
method in Sudan to assess pedestrian risk. Their study, based on a large sample,
estimated the VOSL at USD 0.019 to 0.101 million and found age and income to be
influential. However, the study only included pedestrian data and did not account for
the severity of crashes. Adny ¢t al. (2016)expanded their earlier work in Tran to focus
specifically on motorcyclists. Using a scenario-based survey_analjzed with a Weibull
model, they estimated a national VOSL of USD 104.8 rpiHién. Helmet use, trip distance,
and prior crash experience significantly affecte/d WTP, though their sample was limited

to an educated population, excluding rural Q@u[_;s

P e O

Alternatively, Ei Er ﬁf}/n!’e:t al. (2018) implemented the CVM-WTP approach
involving payrnent-"card§ n \Mlyanmar and generated a VOSL of USD 98,385135 to
USD 135,712 pet year by examining the WTP of the motorcyclists using regressions.
Signiﬁcant"associations were found between the socio-demographic factors of age,
family, education, as well as risk perception and WTP. Ei Ei Mon et al. (2019)
conducted a follow-up study concerning car drivers who used SEM to study
determinants. Their results were that they had a VOSL of USD 86,805-163,142, and
that risk perceptions and good driving behaviours were factors that influenced them
positively. The study, however, did not include other drivers and did not show the cost

of post-crash care.

Meanwhile, Puttawong & Chaturabong (2020) chose another target population
that involved testing out the VOSL on the 15-39-year-old pedestrians in Bangkok. By
means of the WTP-CVM approach and by undertaking a large sample, they derived
0.43 of fatality risk reduction and 0.014 of injury risk reduction, which translate to USD
0.43 million and USD 0.014 million per year respectively. They also stated that greater
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education levels and private employment added to WTP to reduce fatality risk.
Interestingly, high-safety perception was connected negatively with WTP on injury risk.
Champahom et al. (2023) lastly used SEM with the TPB to approximate the WTP to
reduce the risk of motorcycle crashes in Thailand. The results expressed a relatively low
VOSL of USD 0.055- 0.062 million per year and emphasized the role of attitude,
behavioral intentions, and perceived behavioral control on the WTP. Nevertheless, the

research did not include a real-world outcome measurement.

There are a couple of elements that can be identified as similar in all these
studies. Payment cards using the CVM with WTP were mostly utilized, and this
demonstrates the applicability of the CVM to diverse cultural economies. Age, income,
education, and risk perception were time and again found to be important ‘predictdrs of
WTP, heavily laden with a socioeconomic flavor. Other than that, the priority of
addressing vulnerable road users and the necessity 9f40/calized data are presented.
Regardless of geographical, demographic Var/iatiéns, and context of the studies, the
studies written in totality highlight the (pﬁli&ibility of WTP-CV methods in the
valuation of life and guiding the jpvégtment choices in road safety.

IS A

3
5

2.7 WTP IN MOTOI]QCYbLE SAFETY AND RISK REDUCTION

The willingness—td—pay (WTP) method is extensively employed to quantify the amount
people or households are prepared to spend to mitigate the risk of injury or fatality from
motorcycle crashs. This method is crucial as it yields estimates of the Value of
Statistical Life (VOSL), which may subsequently be utilized in the cost-benefit analysis
of road safety legislation. Furthermore, VOSL has been utilized to examine individuals'
willingness to pay for safety equipment, such as helmets, which is a crucial element in
mitigating motorcycle-related crashs and fatalities. The outcomes of these studies
fluctuate among countries due to variations in research design, methodologies
employed, and the socio-economic circumstances of participants. This section examines
eight studies on WTP among motorcycle users undertaken in Malaysia, Vietnam,
Thailand, Iran, and Indonesia, which are significant contributions to the value of

statistical life (VOSL) literature.
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In Malaysia, Mohd Fauzi et al. (2004) performed one of the pioneering
willingness-to-pay studies in Asia to assess the value of statistical life for motorcyclists.
The research indicated that the willingness to pay (WTP) for mitigating fatality risks
was around MYR 1.1 million per year, nearly fivefold greater than previous estimates
derived from the human capital approach. This study contended that employing VOSL
WTP-based estimations is more precise for policy formulation, as it accurately

represents the genuine preferences of riders about safety enhancements.

During research conducted in Vietnam, as reported by Pham et al. (2008).Pham
et al. examined households' readiness to pay for basic motorcycle helmets. The findings
indicated that the average willingness to pay (WTP) was VND 163,794 (US$10.2) per
year, somewhat exceeding the prevailing“market price of a helmet at that time. The
study indicated that a government subsidy of approximately VND 61,043"(US$3.8) per
year would result in nearly universal adoption of standard helmets among riders (99%).
Individuals with higher incomes and those agefl, 40'to 55 were more inclined to acquire

helmets. N

P e O

Thailand has produc’ea//tw{(; significant pieces of research pertaining to WTP
motorcycles. Chaturabor}g et\all. (2011) assessed the financial implications of motorbike
crashs utilizifig the willingness-to-pay (WTP) methodology. The reported Value of
Statistical Life (VOSL) ranged from 5.5 to 7.0 million baht (US$0.17 to 0.21 million)
per year, but the value of statistical injury was between 2.6 and 3.4 million baht
(US$0.08 to 0.10 million) per year. Variables including age, gender, occupation,
income, and helmet usage significantly affected riders' willingness to pay. A recent
study by Champahom et al. (2023) employed a structural equation model based on the
Theory of Planned Behavior (TPB). This study reported lower estimates the VOSL
ranged from US$0.055 to 0.062 million per year, while the WTP for injury reduction
was between US$23.49 and US$24.53. The research emphasized that individuals'

views, behavioral intentions, and perceived control significantly affected their WTP.

Moreover, in Iran, two research studies offered contrasting viewpoints. Ainy et
al. (2016) assessed the financial burden of motorcycle injuries by willingness to pay

(WTP) and found a mean WTP of around 888,110 IRR. Utilizing national crash data,
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they estimated the total cost of fatalities at approximately US$105 million and the entire
cost of injuries at almost US$230 million. Riders with prior crash experience, those who
commuted large distances every day, and those who used helmets showed a higher
willingness to pay (Ainy et al. 2016).Recently, Hosseini et al. (2024) examined the
willingness to pay for helmet purchases in Saqqez, Kurdistan. The average willingness
to pay for a conventional helmet was approximately 3.9 million IRR (US$15.6) per
year. The research indicated that willingness to pay (WTP) was significantly affected
by socio-economic position and helmet usage among peers, implying the importance of

both financial capability and social norms.

Two Indonesian studies enhanced the comprehension of WTP. Widyastuti and
Utanaka (2020) discovefed that in Surabaya, the willingness to pay .(WTP) for
mitigating the risk of severe injuries was IDR 126:5 million, but for minor injuries it
was IDR 13 million. The research indicated that older r,iders/ and individuals with higher
salaries had a stronger willingness to pay (W/TP)’; however, an increased number of
children diminished WTP, presumably d@;t‘ojbudgetary constraints (Widyastuti &
Utanaka 2020). Kriswardhana et a}. (2020) discovered in Jember that motorcyclists with
prior crash experiences exlﬁq/ifgéé a markedly higher willingness to pay for risk
mitigation against.crash§. R{ders with one prior crash exhibited approximately a 40%
increased likelihood, whilst those with two crashes showed roughly a 57% heightened
lik,elihood“of being inclined to pay more. Gender, income, and marital status

significantly influenced the outcome.

Additionally, a recent study in India, conducted in Patna examined
Dollorl) U sl s’ [J1l) [Jingness [ o [1all 1[0 [ [Dorrellull [Tionsin [Jallallil]
improved helmet safety. WTP refers to the amount individuals are prepared to pay to
reduce the probability of fatal injury, and it is also used to estimate the Value of
Statistical Life (VSL), which reflects the monetary value of marginal reductions in
mortality risk (Mon et al., 2018; Ainy et al., 2014). The study by Saurav et al. (2025)
involved 541 motorcyclists in Patna, who were interviewed face-to-face using a
payment card approach. Respondents were presented with hypothetical improved
helmet scenarios and asked to state their WTP for five levels of risk reduction (20% to

80%), alongside data on socio-demographic characteristics, beliefs, and attitudes.
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The results showed a consistent increase in WTP as risk reduction increased,
from Rs. 390.96 at 20% to Rs. 1259.85 at 80%, indicating that individuals assign higher
value to greater perceived safety benefits. The WTP distribution was right-skewed at
lower levels of risk reduction and became more stable as risk reduction increased
(Anderson et al., 2019). Based on the observed relationship, the estimated VSL was
approximately USD 1,170,000, equivalent to about 52 times per capita income, which
is consistent with findings from other low- and middle-income countries (Wijnen et al.,
2025; Mon et al., 2018). Determinants analysis using a two-limit Tobit model indicated
that income, education, and household size positively influenced WTP, while age had a
negative effect, with mixed findings for gender and marital status (Mon et al., 2018;
Widyastuti and Utanaka, 2020). In addition, the Theory of Planned Behavior framework
showed that beliefs about helmet effectiveness and attitudes signiﬁcantly. influenced
WTP, with social influence further shaping these behavioural respénses (Champahom
et al., 2020; Sharif et al., 2023). Overall, the study< demonstrates that WTP for
motorcycle safety is driven by both economic and behavioural factors, highlighting the
need for interventions that integrate affgrdaﬁ@y:évith safety awareness and behavioural

change strategies. p W

2.7.1 The studies comp]arison with WTP-CVM

The analyzed research consistently demonstrates that willingness to pay (WTP) is
affected by socio-economic and behavioral factors; nevertheless, the magnitude of the
estimations varies significantly across different contexts. Research conducted in
Malaysia and Thailand (Chaturabong et al. 2011; Mohd Fauzi et al. 2004) indicated that
the statistical VOSL is comparatively elevated relative to conventional human capital
assessments, emphasizing that WTP reflects the authentic welfare value of life and
safety, rather than merely lost productivity (Chaturabong et al. 2011; Mohd Fauzi et al.
2004). Conversely, recent Thai research conducted by Champahom et al. (2023)
yielded much lower VOSL estimations when contextualized inside behavioral models.
This disparity prompts a significant methodological inquiry: do individuals genuinely
undervalue their lives in these models, or do the elicitation strategies, such as structural

equation modeling with little monetary offers, result in consistently lower valuations?
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These inconsistencies emphasize the necessity for careful evaluation of VOSL results,

as the research design can profoundly influence policy outcomes.

A further issue of contention pertains to the extent of valuation. Iranian studies
(Ainy et al. 2016; Hosseini et al. 2024) integrated willingness to pay for injury and
mortality risks with total national expenditures, producing estimates that policymakers
can directly utilize in cost-benefit calculations. This method effectively illustrates the
magnitude of the load at the national level. Conversely, Indonesian studies
(Kriswardhana et al. 2020; Widyastuti & Utanaka 2020) adopted a more injury-specific
methodology, differentiating between minor and severe injuries. This is analytically
significant, as it demonstrates that individuals assign greater value to reductions in
severe hazards compared to minor ones; which has consequences. for prioritizing
interventions such as trauma care, helmet quality, and speed managément”enforcement.
However, the limitation is that disaggregated valuations méy not readily convert into a

-

singular policy-relevant ""life value" metric. ~ ¢
NP,
The significance of social standards warrants careful consideration. Research

. L ANy 1o TR
conducted in Iran and Vietnam indicates that helmet utilization is influenced not only

v

by economic factors but]alsé by social norms and regulatory enforcement (Hosseini et
al. 2024; Pham et al. 2008). This underscores a possible vulnerability in exclusively
pri{oritizing‘ subsidies or price. Although consumers express a willingness to pay for
helmets, real acquisition and regular utilization may significantly hinge on societal
approval and enforcement. Consequently, WTP research should be seen not merely as
economic preferences but also as reflections of societal preparedness for safety

initiatives.

Moreover, there exists a fundamental equity concern. Numerous research
studies have shown that low-income populations exhibit a reduced willingness to pay
(Pham et al., 2008; Widyastuti & Utanaka, 2020). From an economic standpoint, this
may imply that their lives possess a diminished monetary value, hence eliciting ethical
dilemmas in policy implementation. If governments excessively depend on raw
willingness to pay, they may underestimate the safety of economically disadvantaged

communities, who are the most susceptible to motorcycle crashs. This tension indicates
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that WTP estimations should be integrated with equity-oriented policy modifications,
such as subsidies or cross-subsidization frameworks, to guarantee that life-saving
treatments are available to all riders, not solely to affluent groups.An equality issue
emerges when low-income populations indicate a decreased willingness to pay, not due
to a diminished value of their lives, but rather due to their reduced financial capacity.
This poses a policy risk if WTP is accepted literally. Equity-based modifications, such

as targeted subsidies, are crucial for safeguarding disadvantaged riders.

The historical and contextual significance of these investigations must be
scrutinized. The 2004 study in Malaysia established a Value of Statistical Life (VOSL)
at MYR 1.1 million per year (Mohd Fauzi et al. 2004); however, due to increasing
incomes, inflation, and évolving traffic circumstances, this amount may no ldnger
accurately represent current valuations: Likewise, Vietnam's 2008 investigation on
helmets occurred immediately before the implementation: ofa stringent national helmet
regulation (Pham et al. 2008); currently, the gultﬁral and enforcement landscape has
evolved. This indicates that WTP studies égn_c:t be conducted as isolated events but
must be regularly revised to main‘gaihltheir relevance for policy.

The crux of-the {natt\er is why concentrating on WTP for motorcycle users is
significant, Moforcyclists represent one of the most susceptible categories of road users,
constituting an excessive proportion of traffic fatalities in numerous low- and middle-
income countries (LMICs).In contrast to automobile occupants, they lack the structural

safeguards of a vehicle, rendering them more vulnerable to fatal and severe injuries.

Concentrating on WTP for motorcyclists is essential for three reasons.

Initially, policy prioritization through the quantification of societal valuation of
risk reductions enables governments to appropriately allocate resources to motorcycle
safety interventions relative to other public investments (Banzhaf 2021; Chaturabong et
al. 2011; Mohd Fauzi et al. 2004; Sanchez-Martinez et al. 2021).Subsequent fairness
and affordability, as shown by WTP, elucidate the presence of economic barriers’ | such
as helmets perceived as "too expensive" for economically disadvantaged riders in
Vietnam and Iran (Hosseini et al. 2024; Pham et al. 2008)[] facilitating the development

of subsidies or incentive programs that optimize adoption among the most vulnerable
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populations. Ultimately, behavioral insights, in addition to economic factors, indicate
that willingness to pay (WTP) reflects the impact of previous crash experiences, societal
norms, and safety attitudes, so offering a more profound comprehension of why riders

either embrace or reject preventive measures (Kriswardhana et al. 2020).

In summary, emphasizing willingness to pay for motorcycle safety enhances the
precision of economic assessments and guarantees that interventions correspond with
the genuine requirements, preferences, and limitations of riders. This renders WTP an
influential instrument for formulating effective, egalitarian, and evidence-driven road
safety policy in motorcycle-dependent nations. Furthermore, Bahamonde-Birke et al.
(2015) contend that WTP-based VOSL estimations provide more precise and consistent
assessments of life and risk mitigation, which are essential for formulating effective and
efficient policy interventions, particularly —for —high-risk populatiéns such as

P

motorcyclists. <

A

-

2.8 WTP FOR MEDICAL TREATMENT.-

Studies on willingness to pqy@??j for medical treatment among low-income patients
with chronic illnesses in urban ;lreas show mixed evidence. Some surveys report
relatively low WTP for]drugs and treatments, reflecting financial constraints among
low—income‘ groups (Puteh et al., 2017). Ghosh and Mondal (2011) examined
willingness to pay for health insurance among urban poor households in India using a
contingent valuation approach, which reflects affordability and financial preparedness
for accessing healthcare services. In a related but broader context, Chua et al. (2022)
reported that the proportion of patients willing to pay for telemedicine services ranged

from 19% to 70% across different study settings.

WTP depends on the parameters of income, education, the existence of morbid
conditions, and the experience of previous hospitalization (Ghosh & Mondal 2011;
Audureau et al. 2019). It also depends on the age and distance to the healthcare facility,
where older patients possess lower WTP and those farther away possess higher WTP
(Chua et al., 2022). In low-income countries, overall healthcare demand tends to be
inelastic with the range of -0.19 to 0.11 (Srivastava & McGuire, 2015). Suggestions to

increase WTP are exposure to interventions, reduced costs, and education to the patient
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(Chua et al., 2022). Most of the research indicates it requires state-subsidized insurance

schemes (Ghosh and Mondal, 2011; Lavy and Quigley, 1991).

WTP for studies on medical treatment suggests that there are a number of factors
affecting it. The socioeconomic factors, such as education, income, as well as
employment, affect WTP through significant influence (Proniewicz, 2022; Almalki et
al., 2024; Bosworth et al., 2015; Ghosh & Mondal, 2011). Health status and age are also
important factors, with less healthy and older people depicting an overall low WTP
(Jacobs-Lawson et al., 2010). The negative experiences we had in healthcare in the past
may lead to higher WTP according to our previous experiences in terms of money spent
out of pocket (Proniewicz, 2022; Ghosh & Mondal, 2011). Technical and functional
dimensions of services aré the sole predictofs of satisfaction in insured patients, whereas
uninsured patients pay more attention to the former despite their finaficial situation
(Swain & Singh, 2021). Perceived value of treatment ;neashres is one important factor
that will determine WTP, as patients will be wi!,l,ing’ to pay higher prices when treatment
measures are more effective (Wong et al., ﬁ@ﬁdoreover, WTP can be influenced by
cultural reasons and the commulllit‘y/structure (Bosworth et al., 2015). These results
emphasize the complicated fglfg_tfo}lship between various considerations that have an
impact on WTP for 'quica\l treatment among populations with and without health

insurance. . <

The WTP of motorcyclists regarding safety and medical treatment shows that
there are some significant controlling variables. The abilities that are crucially
influential on WTP for injury risk reduction and community health insurance are
identified as age, gender, income, as well as riding experience (Chaturabong et al.,
2011; Basaza et al. 2022). The reasons that impact the severity of injuries are different
in urban and rural settings, and some issues, such as road types and the type of a crash,
have a greater significance than others (C. Se et al. 2021). The influence of behavioral
intention, attitudes, and perceived behavioral control on WTP perceived safety
improvement decisions is also present (Champahom et al., 2023). The factors that also
determine the WTP are marital status and past experience with crashs (Kriswardhana et
al. 2020). Research has calculated the monetary cost of injury and statistical life to give

foundations to policymaking and budget allocations (Champahom et al. 2023;
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Chaturabong et al., 2011). Binary choice models and structural equation modeling have
been employed to analyze these factors and calculate WTP values for different injury

severities (Widyastuti et al., 2007; Widyastuti & Utanaka, 2020).

2.9 QUALITY OF LIFE

O 0e Uerl) O Ouallild [0 o) [ille’ is allso o[l [ enlreingérial ] osol as[orl] g0l
literature (Theofilou, 2013). The loss of QoL can signify that the individual has lost

their ability to live a fulfilled life, including the opportunity to resume working and a
meaningful existence following an injury (Ritva Rissanen et al., 2017). It is well
established that QoL is a seemingly non-simplified multidimensional concept that
integrates the well-being of an_individual. In—aecordance with Paraskevi T‘heoﬁlou
(2013), QoL is a way of measuring the extent to which people assess the goodness of
different aspects of their lives or how they feel towar/ds or respond to life events,
satisfaction with employment and personal relationships, as well as life fulfilment. It

takes into consideration subjective indicgojéiin’cluding individual experiences of
satisfaction and well-being, and “objective measures, including health and
sol)ioel] onollil] s[] aulus/gfﬂiﬁiuleou iloull OO OO OO Donselluenl] LI [Jellena
further defined QoL in their reSearch in the context of Road Traffic Accident (RTA)
survivors as a ‘héfmoni})us and healthy state of life. This complex consists of the
biops_ychésqcial as well as socioeconomic dimensions. They are physical and
psychological health, the degree of independence, the social relationships, personal
_beliefs, as well as the interactions with the environJ en] [0 Dovallevill e a0 00 OO0 000
meantime, Hoang-Thy Nhac-Vu et al. (2013) do not provide a direct definition, but
implicitly represent QoL through the lengthy effects seen in the RTA victims in terms

of having the suffering of pain, mental or psychological, and in the disturbance of
everyday, family, and professional lives. Collectively, these sources indicate that there

is acommon view of QoL as a whole-person construct, one vital in evaluating the effects

of trauma and illness on human functioning as well as life satisfaction (Hours et al.,

2013).

Unintentional injuries are conditions that happen and are not deliberate, and the

Tause is ill enl]ilJiall [l e an[] [Jan [Je [1revenl] e[l [J [ [ ninl]enl] jmeaent | nl] uries’
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repeated similar occurrences and further severity. Among those unintentional injuries,
those resulting from road traffic injuries were alarming and warranted proactive public
health concern to step up preventive measures. This condition is transparent when, in
fact, globally, each year about 1.3 million lives are lost and between 20 [130 million
individuals suffered non-fatal injuries, with many suffering injury due to road traffic
injuries (World Health Organization, 2022). Malaysia specifically, similarly, most of
the injury cases were from road traffic crashs (Faizah et al. 2011). Additionally, reported
by the Department of Statistics Malaysia (DOSM), road traffic crashs have consistently
been listed among the five principal causes of death in which are one of the top five
main cause of admission and death for the past more than a decade (Department of
Statistics Malaysia 2018, 2019, 2020b, 2021) since 2018. This may be due to the’annual
increase in population (Départment of Statistics Malaysia 2020a), coupled‘ with the rise
in vehicle ownership among the population (Malaysian Road _Safety Department, 2018;
Ministry of Transport Malaysia, 2019; Police, 2019; T;afﬁé Enforcement Investigation
Department, 2020). The outcomes of these infj,uri’es can sometimes inflict trauma on

those affected, and some can have expgrielfed ;prolonged disturbance in their QoL.

P e O

¥
A >

As mentioned prevf()/’c@_ly-;" globally, approximately 1.3 million people are
involved in road crashes}, resﬁlting in 20 to 50 million people suffering from non-fatal
injuries. Pedestrians, cyclists, motorcyclists, and pillion riders are considered at-risk
groups cohfributing to half of the road traffic fatality and injuries. Note that about 93%
6f these road fatalities are from low and middle-income countries, which eventually
negal | ivel] [1 i1 [T all [ [J [Jeir [ ounl | ries*teingnas road [crashes also cause the
premature death of people aged 5 [129 years old. This condition affects national
economic growth and the household financial burden due to a loss of productivity
(World Health Organization, 2023a; World Health Organization, 2023b). Road crashes
are ranked fourth in the principal causes of death in Malaysia (Department of Statistics
Malaysia, 2019, 2020, 2021). The road crashes in Malaysia keep on showing a
consistent pattern despite the road safety improvements, programmes, innovations, and
inventions to curb the increasing rates (Traffic Enforcement Department, 2020; Road
Safety Department of Malaysia (RSDM), 2018; Ministry of Transport Malaysia, 2017).
These public health issues have recorded over 6,000 deaths and over 3,000 injuries for

the past ten years (PDRM, 2019). While there are costing analyses and mathematical
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injury models that might project the burden of RT1Is, there is another way to understand

the burden: measuring the QoL. This measurement is relevant when the measurement

of morbidity and mortality cannot be assessed accurately. While the health provider and

policymakers are affected economically due to road crashes, the patients involved are

also greatly affected by the crash aftermath. In many cases, road crashes are either fatal

or non-fatal. However, non-fatal condition that precedes injuries commonly jeopardize

Coll [ [11Te [all igermswellohging and psychological ability (Papadakaki et al.,

2018). Many studies have recorded several types of trauma analysis using QoL and

post-depression (PD). However, few have attempted to assess RTIs, especially in Low-

Middle-Income Countries (LMICs) (Rissanen, Berg & Hasselberg, 2017).

Unfortunately, this situation also applies to Malaysia, to date, there has been little or no

exploration of QoL following RTIs. This situation may be due to the nature of the RTI

patient, which is challenging to capture in this type of study. As a cbnseqiience, regular

ull [T alles on []all ientbsing &ir RTIs post-treatment; such as injury management,

are lacking despite road crashes ranking as the féurth most concerning public health

issue in the country, contributing to mo/rtali’[?ﬁl)gbartment of Statistics Malaysia, 2019,

2020, 2021). N
In order to .realizc? the\ S;stainable Development Goals (SDG) 3.6.1 on reducing

50% of road crash mortality and injury, the attempts on QoL investigation are timely

and essentiél. Currently, the local context lacks information on the latest developments

fegarding the well-being of RTI patients, particularly after discharge. The long-term

effects after the crashs are not properly recorded and are difficult to retrieve due to the

dynamic nature of RTI conditions. Moreover, it is hard to capture the casualties as part

of the related studies. This challenge becomes a barrier to obtaining important

information from the patient and to better assist in injury treatment, thereby preventing

further damage in the long term. The unavailability of local QoL also prohibits

comparison with situations in other countries, even though their approach to the issues

can be a benchmark for resolving local conditions[] [1 [T e Jollusoll [Toll [lroll [1[1ellallie

perspectives can not only assist in reducing road injury and mortality but also curb

unnecessary spending on prevention and curative efforts.



47

Taken together, these insights highlight QoL as an overall entity, which is
essential to measure the impact of trauma and illness on human functioning and life
satisfaction at large. Therefore, QoL is not only an outcome measure because it is also
an essential tool for interpreting the overall picture of trauma effects. It provides a
measure of points of intersection between the health of the body, psychological
hardiness, social resilience, as well as adaptive capacity to the environment. Thus, it is
now an essential tool of clinical interventions, policymaking, and plans of action to

restore whole-person well-being following illness or injury.

RTIs have been shown to influence individuals in great measure, examining the
important aspects of a single life, including physical, socioeconomic, as well as‘mental
problems. This has been aigued out comprehensively in niimerous studies (Lugo etal.,
2013; Paiva et al. 2016; Rissanen et al. 2020; Tournier et al:; 2_016).‘ Moréover, Lugo et
al. (2013) concluded in their studies that patients with mere severe injuries had higher
levels of disability and a worse QoL. Other resqarchers Kave also transparently explored
this by regarding the rate of QoL due to RTTS_//F_L;T instance, on WHOQoL-BREF, 51%
rated their overall satisfaction wj§h life and a general sense of personal well-being as
good or very good, while 42.@_,\;&6 satisfied or very satisfied with their health status.
By one year post—cra‘sh,]SO‘V\o had not fully recovered. Furthermore, participants who
reported being fully recovered informed of a significantly better QoL on the physical
and psych(ﬂogical domain compared to those who had not fully recovered after one year
post-crash (Tournier et al., 2014). Similarly, a majority of participants (61.9%) rated
their QoL as good or very good, while half (50.7%) were satisfied or very satisfied with
their health status. Groups 1 and 2 (less severe outcomes) significantly reported more
satisfaction with life and a general sense of personal well-being than the three other

groups. Groups with more adverse effects reported a lower quality of life (Barnes,

2006).

Previously, due to the paucity of instrument development in trauma-specific
(Wanner et al., 2016), the QoL of those affected by trauma cases, such as road crashs,
was being measured casually by the eminent Medical Outcomes Study 36-items Short
Form Health Survey (SF-36) and 12 items (SF-12), European Quality of Lifel[5
Dimensions (EQ-5D-3L Scales) and the Quality of Well-Being Index (QWB) (Gopinath
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et al., 2020, 2021; Ohlin et al., 2017). While these instruments provided valuable
information regarding the population in general, they, however, lack providing a
specification of the knowledge that a specific population can gain. Thus, the Trauma-
Specific Quality of Life (T-QoL) was developed by Wanner et al. (2016) to close these
gaps. The T-QoL, due to its lengthy questions (43 questions), is the instrument.
Nonetheless, it has been further revised by Herrera-Escobar et al. (2020), which reduced
it to 18 questions from 43 questions. The Revised-Trauma Quality of Life (RT-QoL)
developed by Herrera-Escobar et al. (2020) was tested among different injury and
patient characteristics. It offers the specificity and validity that can be used by other
trauma-specific condition populations, such as road traffic crashs, hence the usage of

RT-QL in this current study.

The utilization of RT-QoL in the current study is to ease reépondénts’ cognitive
exhaustion without compromising the study oquct"rvé and also to encourage
res[] onl] en/participation. Prior to this study,/ thé outcomes of RTIs in local settings
were commonly seen in costing (M.N. /Amﬁ/zgl,} Rohaizat, Zafar, 2005; Saperi et al.,
2017) and evaluation studies (Mg,hd Faudzi Mohd Yusoff, Nor Ghani Md Nor, 2011;
Mohd Fauzi et al., 2004; Ncﬁ‘/(/?;!.‘}usoff, 1989, 2003; Yusof, 2013) compared to any
investigation of [ afl iepwe;l’l—being due to the injury suffered. To date, there has not
been a Malay Language version of RT-QoL, nor has RT-QoL been utilized in the
English version. The RT-QoL was selected for use in this study due to its specific
purpose of addressing the well-being of trauma patients, as compared to other types of
quality of life surveys available to measure patient health outcomes. RT-QoL was also
chosen due to its sound development and validation, shorter survey completion (18
items), which minimizes cognitive burden for trauma patients (Herrera-Escobar et al.,
2020), such as those with RTIs, and its composite score, which is essential in research

applications (Wanner et al., 2016).

Prior to this study, the outcomes of RTIs in local settings were more commonly
observed in costing (Amrizal et al. 2005; Saperi et al., 2017) and evaluation studies
(Mohd Faudzi Mohd Yusoff, Nor Ghani Md Nor, 2011; Mohd Fauzi et al. 2004; Nor &
Yusoff, 1989, 2003; Yusof, 2013) [1 o] [T are[] [Joanl] inves(| igallionoll [-beingen s’ []el] []

due to the injury suffered. Hence, measuring the QoL among affected individuals is
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essential, as the burden of road traffic injuries has shifted from mortality to long-term
disability and reduced QoL among survivors (Rissanen et al., 2017). This shift
highlights the need to prioritize improving the quality of life for RTI survivors, to
prevent fatalities, and to tailor interventions and enhance health outcomes for those most
impacted (Allen Ingabire et al., 2024). There is as yet no Malay language form of the
RT-QoL, and the English one has not been extensively used locally. RT-QoL was
selected in this study due to its relevance to the well-being needs of trauma patients as
compared to other general QoL tools that have been previously used to measure health
outcomes. The rationale for adapting this questionnaire was to ensure that the core
content of each survey item is clearly understood by all respondents, promoting_a
standardized level of comprehension and minimizing interpretation bias (Rafek et al.,
2023). In relation to that; the development of a Malay version of the RT—QOL aims to
increase its accessibility and encourage more local research on traﬁma-rélated QoL in
the future. This adaptation helps address the current /gép in trauma-specific QoL
instruments that are culturally and linguistically appropriate for use in Malaysia (Puteh

et al., 2025). N,

P e O

2.10 QUALITY OF LIFE A/ND‘]iOAD TRAFFIC INJURIES (RTTI)

A bibliometric ané.lysis l)vas done to see the trend of QoL and RTI in research, which
was similarly produced. The countries, citation patterns, and source types were filtered
using the PRISMA-Scr guidelines (Tricco et al. 2018) for bibliometric analysis. This
bibliometric analysis illustrates that countries predominantly produce studies related to
QoL-RTI, with a notable number of studies and topics commonly associated with QoL
and RTI. Figure 2.1 illustrates the growth in publications from 1935 to 2022 in which
prompting paucity of research. Meanwhile, Figure 2.2 displays the contributions of
countries, and Figure 2.3 lists the related keywords commonly associated with QoL and

RTTI studies for instance pain, fear, anxiety, and psychological.

Figure 2.1 summarises the performance of QoL and RTI research publications
from 1935 to 2022. From 1935 to 1994, publication activity remained consistently low,
with only one publication per selected year, indicating minimal research output or

limited indexing during that period. A slight increase began in the mid-1990s, reaching
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two publications annually between 1994 and 1996, before fluctuating through the late
1990s and early 2000s. Notably, in 2001 and 2003, 4 publications were recorded, each
reflecting a gradual growth in research activity. A significant spike is observed in 2008,
with eight publications marking the start of a more dynamic period. This is followed by
apeak of 10 publications in 2017, the highest across the entire time frame. This suggests
a period of heightened academic interest or improved indexing and access during the
late 2000s and 2010s. In 2015 and 2016, 9 publications were also recorded, supporting
this trend of increased productivity. However, from 2018 onwards, a declining trend is
noticeable, with publications dropping to 3 in 2020, followed by a brief recovery to 6
in 2021, and then sharply decreasing to only one publication in 2022. This decline may
reflect shifting research priorities, publication delays, or disruptions, such as the

COVID-19 pandemic. . O

Total Publications from 1935 . 26?2—

12 ¢ <

10

Total Publications

~

Figure 2.1 Publication Growth of QoL-RTI 1935 [12022

In summary, the publication trend demonstrates a long period of low activity
followed by a surge in the 2000s and 2010s, peaking in 2017, before experiencing a
decline in the early 2020s. The total amount of 117 publications across these years
highlights sporadic but gradually increasing academic contributions, with notable

variability in recent years.
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The United States of America (USA) is the most active country in publishing
QoL and RTTI related research with a total of 45 total publications (38.4%), followed by
Australia, (n= 18, 15%), Canada (n= 8, 7%), Sweden (n= 7, 6%), and France (n= 6,
5%), respectively while remaining 33 publications were from other countries. The
figure highlights the concentration of research in high-income countries, with limited
contributions from LMIC. The country showed a paucity of research production from
LMICs, such as from Africa, as well as HMICs such as Thailand and Malaysia, which
were among countries with high road fatality rates both in the African region and the

Asian region. This trend can be seen in figure 2.2.

Figure 2.3 illustrates 222 unique authors' keywords as indicated by the same
color are commonly listed together (Kushairi & Ahmi, 2021), with the top‘ five
keywords being Post-Traumatic Stress Disorder (PTSD) (22 Qccurféncesj, injuries (14
occurrences), quality of life (13 occurrences), pain (8loeeﬁrrences) and motor vehicle
crashes (10 occurrences). In addition, the colorf alsosigriifies the cluster of themes. Five
themes were represented by the cluste/rs,irﬁ;h/is:éisualisation, namely: (I) red - health
oul] [lolles ][] illells!] ;’Lo}jnsﬂ aﬁD el Umllurl] Durllen’lJ [ JenlJall [Jeall [ ]
cord injur(] 1 [1 [ Dﬂ"§§§g§é¢§ﬁ4 items; for ellall ] [Jell [Danlliel] 1’1 [1[Jel] ressi
0 O issod 1alJ iron"*:"' q 0 {su ress’[ | [] [] [0-[ assessment (25 items; forl exemple,
[ [ efegm fOlldwqu [0 [ [ ognil T ive all (Traisall >0 [ [Jrel] il [J ive [4 dong+ ors’[] [J [ [
e inlarl) (100 i0 el st (] or ins! ! el [T sseveeaimg’l | (1 i) 0 [raullalill f
inDurD 0 0 anl] [Tast] 1[4 erash villl [Tiurlgroue ! [ [0 [0 10 el sl orellall el [
"0 0elialril Uraula’l [ [ erell [ Jusleroneal) 0 oull [ollesanl [J eg

were the two major clusters.

While empirical studies are important, a review paper such as a systematic
review or scoping review is vital to assemble similar studies and show study growth
globally, for example, a study by Rissanen et al. in 2017 enlJil] [Jel] [J CDuallill [l oll [J
following road traffic injury: a systematic review. However, network visualization
shows that this type of study is still lacking. From the review, it can be seen that there
is much more research related to QoL and RTI that should be done to highlight its
importance and to help with evidence-based research for policy decision-making, as one

of the options to reduce crashs.
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Number of Publications

Publications by Country on QOL and RTIl (n=117)

France

~ryy

\ . AN Ny ‘ - ﬁ /\ :
Figure 2.2 fﬁqc?y;?uf s-ofl)oL-W 2022
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2.11 GLOBAL ROAD TRAFFIC INJURY (RTI)

Road traffic injuries have been neglected from the global health agenda for many years,
despite being predictable and largely preventable. Evidence from many countries shows
that dramatic successes in preventing road traffic crashes can be achieved through
concerted efforts that involve, but are not limited to, the health sector (WHO, 2015).
Most of the community's economic and social burdens significantly reflect the urge to
address the rocketing cost of road traffic injuries. Statistics published by the World
Health Organization (WHO, 2020) through their road traffic injuries disclose that, in
estimation, about 1.35 million people die each year due to road crashes, with 30 to 50
million more people suffering non-fatal injuries, while others are left with disability due
to the injury. Additionally, in this-estimation;-about.54% of road users in the world are
considered vulnerable road users who are at risk of dying due to road craéhes. Road
traffic injuries not only bring economic losses to nations b/utalSo to individuals and their
immediate families, which can cost up to 3% of a country's Gross Domestic Product
(GDP). According to the WHO region and Wc/()nze level, LMIC had higher road fatality
rates, which are 27.5 and 19.2 fatality tates per 100,000 population, respectively.
oo\

The high burden of rodd traffic injuries can be better understood in terms of
exposure, Vulnerability,] and systemic safety gaps. Vulnerable road users such as
motorcycli-sts, pedestrians, and cyclists face significantly higher risks due to limited
physical protection during crashes. In many LMIC settings, rapid motorisation, mixed
traffic conditions, and inconsistent enforcement of road safety regulations further
intensify crash risks. Consequently, road traffic injuries extend beyond mortality and

morbidity, contributing to long-term disability, productivity loss, and increased

financial pressure on affected households and healthcare systems (WHO, 2023).

Recent global evidence continues to show that road traffic injuries remain a
major public health challenge despite ongoing interventions. The World Health
Organization (2023) reported approximately 1.19 million deaths annually, with between
20 to 50 million people sustaining non-fatal injuries. Road traffic injuries remain the
leading cause of death among individuals aged 5 to 29 years, while more than half of

all fatalities involve vulnerable road users. Furthermore, around 90% of road traffic
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deaths occur in LMICs, highlighting a persistent global inequality in road safety
outcomes. In addition to health impacts, road crashes impose a substantial economic
burden, costing countries approximately 3% of GDP. The OECD International
Transport Forum (2023) further emphasises that road safety outcomes are strongly
influenced by factors such as speed management, infrastructure design, and
enforcement quality, highlighting the need for systemic and multi-sectoral interventions

beyond the health sector.

Overall, these findings demonstrate that road traffic injuries represent not only
a health burden but also a significant development and economic challenge. The
persistence of high fatality rates, particularly among vulnerable road users in EMICs,
underscores the urgent need for strengthenéd prevention strategies that integrate pblicy

enforcement, infrastructure improvement, and behavioural change intervéntions.

P
-
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2.12 SOUTHEAST ASIA ROAD TRAFFIC INJURY{RTI)
Nevs

A study quantified the burden of RTIs it Thattand in 2004, incorporating new Thai data
on mortality and the frequgne}// Emd severity of long-term disability. The total loss of
disability-adjusted life-yearss( D/ALYS) due to RTIs was 673,000 having a predominant
88% attributable to pre]mature mortality, and a significant impact from long-term
impairmént Qutcofnes. (Ditsuwan et al. 2011). The use of local data led to a significantly
higher estimate of the burden of long-term disability due to RTIs: 74,000 DALY versus
43,000 using standard Global Burden of Disease methods. However, this difference
constituted only a small proportion of the total burden. The burden of RTIs in 2004
remained at the same high level as in 1999. The use of local data on the long-term health
consequences of RTIs enabled an estimate of this burden and its uncertainty, which is

likely to be more valid (Ditsuwan et al., 2011).

A total of 86,608 deaths have been recorded in the Association of Southeast
Asian Nations (ASEAN) countries (WHO, 2018), which warrant immediate attention.
Hence, the ASEAN Declaration on Road Safety Strategy, adopted in 2004, has
collectively adopted strategies to reduce road fatalities and injuries by 50%, working
together to reduce the forecasted deaths by 2030. Other than that, it promotes collective

efforts to cater to rapid motorization among member states and strategize to reduce the
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risk of crashes among vulnerable groups of road users. Malaysia is one of many other
ASEAN countries that struggle due to the crash increment every year despite various
reduction efforts. According to a local news report, Asia Insurance Review (2019),
Malaysia had the third-highest number of road fatalities in Asia and ASEAN, trailing
only Thailand and Vietnam, in which Thailand dominates road fatalities at
32.7/100,000, followed by Vietnam and Malaysia, which rank third. Singapore is the
sole high-income country in ASEAN with the lowest rate of death, 2.8/100,000.

Table 2.1 The Scale of Road Traffic Crashes in ASEAN Countries up to 2019 Data

Countries Total Fatalities/  Fatality WHO Trauma Income
Registered 100,000 Index fatality Registry Group
Vehicles rate .
estimate
/100,000
Thailand 37,338,139 21,745 5.8 32.7 .~ Some health UMIC
1 facilities
Vietnam 50,666,855 8,417 1 QoY ™N26.4 National LMiC
Malaysia 27,613,120 7,152 Detn R 23.6 Some health UMIC
) facilities
Myanmar 6,381,136 [1 4,887 © 7.6 19.9 National LMiC
Cambodia 3,751,715 pe <8I 4.9 17.8 National LMiC
Laos 1,850,020 [ " 14120 6 16.6 Non LMiC
Philippines 9,251,565 10,012 1 12.3 National LMiC
Indonesia ! 128,398,%94 31,282 2.4 12.2 None UMIC

Singapore~” 933,534 141 1.5 2.8 National HiC

Crash survivors and their families are likely to experience significant difficulties
in everyday life as a result of this economic pressure. These results in some ways
lellonslralle ] [Jellonllell[] ol] alll][]isease! [ omserl asel[lan/lll’”] inllurl] [Joverl]
Tlrall ’[] [e dvsase or injury is expensive to treat, and many people face substantial
difficulties in covering the required expenses. Severe traffic injuries can entail
significant economic consequences on impacted households. Mowafi et al. (2021)
discovered that households of RTI patients faced financial repercussions that were 37%
greater than those of other emergency patients, equating to 616 weeks of lost income,
contingent upon previous earnings. This underscores the notion of a "injury poverty
trap," wherein sufferers and their families may endure extended financial distress due
to healthcare expenses and loss of income, compromising their ability to sustain

fundamental living conditions and achieve employment recovery.
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Consequently, some people do not receive appropriate care, and others try to
finance it by loans or by selling valuable assets such as land, cattle, and so on. Thus,
expensive treatment following an injury may throw people into poverty, which may, in
turn, be a risk factor for further injuries. This one issue should be addressed by other
studies. It is clear that unintentional injuries impose a substantial economic burden on
society, especially on the victims, and this principle certainly applies in resource-poor
settings such as in Vietnam. Thus, there is a need for unintentional injury prevention
programmes, particularly for home and traffic injuries, because they account for almost

half of society's total cost (Thanh et al., 2003).

Nguyen et al. (2013) emphasized the significant economic impact of road traffic
injuries (RTIs) in Vietnarit. Their hospital<based study put the average cost of an RTI
hospitalization at US$363; approximately comparable to six r_nonths of the typical pay
at that time. In addition to this overarching burden, the,studgl also pinpointed significant
determinants of elevated expenditures. After a/djus’tﬁng for income and clinical factors,
individuals with serious lower extremity inﬁl_:t;és;ncurred costs 1.28 to 1.54 times more
than those with facial injuries. Mqrebyer, in motorcycle crashes, head injuries in riders
without helmets incurred 'E@gﬁ‘ditures 1.41 times greater than those with helmet
protection. The ﬁnding§ in;iicate that both the severity of injuries and protective
behaviors si‘gniﬁcantly affect the financial repercussions of road traffic incidents,

underscorihg the critical importance of preventive strategies like helmet usage and

policies designed to mitigate household susceptibility to catastrophic health costs.

2.13 MALAYSIA AND ROAD TRAFFIC INJURY (RTI)

WHO Global Status Report on Road Safety 2018 reported that Malaysia ranked third
on the list with the highest number of road traffic deaths amongst countries in the
Association of Southeast Asian Nations (ASEAN) and the Asia region in 2016.
According to the 2018 report by the DOSM, transport crashes were the fourth leading
cause of death in Malaysia (DOSM, 2019). In 2016, the death index was 2.59 per 10,000
regis( ] erel | vellill [1esl] [J[Jil1[] slJolJel] an inllrease [ rol] [][]Je []revious []ear’s
(Ministry of Transport, Malaysia). As of 2017, Malaysia had registered approximately
28,738,194 vehicles, with 533,875 road crashes resulting in 6,740 deaths, 3,310 serious
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injuries, and 6,539 minor injuries (Road Safety Department of Malaysia (RSDM),
2018). Additionally, data from the Royal Malaysian Police reported approximately
105,684 fatalities from road crashes throughout the states from 2003 to 2018 (Royal
Malaysian Police, 2018). Kelsh (2019) mentioned that worldwide road traffic injuries,
which caused death, ranked ninth after other causes such as heart diseases, cancers,
cerebrovascular diseases, pulmonary diseases, HIV/AIDS, diarrheal diseases, and other
infectious diseases. Similarly, in Malaysia, transport crashes ranked third after ischemic

heart diseases, pneumonia, and cerebrovascular diseases (Dept of Statistics, 2015).

This data illustrates the scenario of crashes in Malaysia, which warrants an
immediate remedy to reduce the number of fatalities resulting from road crashes. Of all
causes of trauma, a substantial proportion is attributable to road traffic injuries, with
pedestrians and motorcyclists consistently identified as the most vulnerable road users
(WHO, 2023). While earlier national reports have highhghted a high contribution of
motorcycle-related crashes to overall road }rafﬁc ifjuries, more recent evidence
continues to confirm that motorcyclists retﬂa}{;ﬁﬁisproportionately represented in fatal
crash statistics due to their high’\e){posure and limited physical protection (MIROS,
00000 Dullan errofr/fg__D“;dins I [Jellrellollmanl] [Jauseol] roal] [Jrall[1il] inl]u
attitudes and behavioUrall fa(;tors identified as key contributors to crash risk (Huertas-

Leyva et al.;2021).

In Malaysia, trauma remains a leading cause of mortality and hospitalisation,
with motorcycle-related road traffic injuries significantly contributing to the national
injury burden (Rahman et al., 2015a). The Global Burden of Disease Study of Institute
for Health Metrics and Evaluation (IHME, 2021) reported that Malaysia continues to
experience a substantial road injury burden, with a high contribution to disability-
adjusted life years (DALYSs), reflecting both mortality and long-term disability effects.
This indicates that road traffic injuries are not only fatal events but also a major source
of lifelong health loss and productivity reduction. At the regional level, Malaysia
continues to experience relatively high road traffic injury and mortality rates when
expressed per 100,000 population, positioning the country among those with higher
injury burdens in the ASEAN region (Tan Chor Lip et al., 2019), although more recent

global burden estimates continue to provide updated cross-country comparisons
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(IHME, 2021). More recent WHO global estimates further confirm that road traffic
injuries remain a persistent challenge in low- and middle-income contexts, where the
majority of deaths still occur (WHO, 2023). Within this context, motorcyclists continue
to represent the largest proportion of road traffic fatalities in Malaysia, reinforcing their
vulnerability in the national transport system. Earlier findings have also shown that
motorcyclists accounted for a large proportion of injuries from blunt-force trauma, with
most cases being unintentional and linked to road traffic crashes (Faizah et al., 2011).
While these earlier studies provide important baseline evidence, more recent national
data from MIROS (2023) continues to show that motorcyclists remain the highest-risk
group in fatal and serious injury crashes in Malaysia. This consistency across time

highlights the persistent nature of motorcycle-related road safety risks.

Overall, the convergence of evidence from WHO (2023), Institite for Health
Metrics and Evaluation (IHME, 2021), and MIROS (2025) confirms that road traffic
injuries in Malaysia rémain a significant p,ubﬁc health concern. The persistent
dominance of motorcyclist involvement in@je;é crashes underscores the urgent need
for strengthened behavioural, inf{:aétguctural, and enforcement-based interventions to

A >

reduce injury and mortality"rgk{/s_, arnong vulnerable road users.
, l
The Malaysian government and non-government agencies have to work together
seriously to implement preventive measures to reduce the incidence and consequences
of motorcycle-related road traffic injuries (RTIs). However, evidence in this area
remains limited, highlighting the need to strengthen research output to support effective

policy development (Rahman et al., 2015).

Malaysia is a multiracial, multicultural, and multi-religious country with an
estimated population of approximately 33 million, with around 4% of total expenditure
allocated to health (World Bank, 2023; WHO, 2023). Malaysia continues to experience
sustained motorisation, reflected in increasing vehicle ownership over time. According
to the Department of Statistics Malaysia (DOSM, 2024) and JPJ administrative records,
total vehicle registrations have continued to rise in recent years, with motorcycles and
passenger cars consistently representing the largest proportions of the national vehicle

fleet.
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Recent official transport statistics indicate that Malaysia recorded continued
growth in new vehicle registrations into the 20242026 period, with more than 800,000
new vehicles registered in 2024, reflecting sustained demand for private transport
(DOSM, 2024; JPJ, 20252026 updates). Motorcycle ownership remains the dominant
category of registered vehicles, followed by passenger cars, indicating persistent

reliance on two- and four-wheeled transport in daily mobility patterns.

From a transport safety perspective, this increasing motorisation contributes to
higher road exposure, which is a recognised determinant of crash risk. The World
Health Organization (2023) emphasises that exposure, alongside behavioural and
infrastructural factors, plays a key role in road traffic injuries. Therefore, increasing
vehicle numbers in Malaysia is associatedwith greatei intéraction between road users,

which may elevate crash risk; particularly in mixed traffic environments.”

P
-

A

In terms of health burden, trauma rerpaiﬁs a leading cause of mortality and
hospitalisation in Malaysia, with mot()/rcyﬂ/effefated road traffic injuries significantly
contributing to national injury burden (Rahril/an et al., 2015a). The Global Burden of
Disease Study (IHME, 2021)/ﬁ1/rtﬁér shows that road injuries contribute substantially to
disability-adjusted life ygars \(DlALYs) in Malaysia, reflecting both premature mortality

and long-term disability outcomes.

Earlier national evidence indicated relatively high road traffic injury rates per
100,000 population in Malaysia compared to other ASEAN countries (Tan Chor Lip et
al., 2019). However, more recent global burden estimates provide updated comparative
evidence across countries, confirming that road traffic injuries remain a persistent issue
in the region (IHME, 2021). Consistent with earlier findings, motorcyclists continue to
be the most affected group in road traffic crashes, accounting for a large proportion of
injuries and fatalities due to their high exposure and vulnerability (Faizah et al., 2011,

MIROS, 2023).

2.13.1 Fatality index

Fatality index is a measure used to assess the severity of crashes, especially in

transportation or occupational safety. It shows the proportion of crashes that result in
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death compared to the total number of crashes. This index helps evaluate how dangerous
a situation is[] not just how often crashes happen, but how deadly they are (World
Health Organization 2013, 2018). Table 2.1 presents the distribution of road crash
fatalities across Malaysian states in 2019, alongside supporting indicators including
total population, number of registered vehicles, number of deaths, and the fatalities

index.

The total population for each state is expressed in millions of persons, based on
the scale of the data source gathered from the PDRM in 2019. This means that the values
represent population size in millions (e.g., Selangor = 1.78 million; Kuala Lumpur =
6.51 million; Perlis = 2.51 million). The use of this standardised unit allows for
consistent comparison of population size dcross states of varying scale. ' The number
of registered vehicles refers to the total number of motor vehicles bfﬁcially registered
within each state in 2019. The highest number of registe}ed vehicles is observed in
Kuala Lumpur (6,652,965 vehicles), followecfi,by’ Selangor (3,066,513 vehicles) and
Johor (3,734,503 vehicles). In contrast, Perﬁsjegbrded the lowest number of registered
vehicles (122,924 vehicles), reﬂcgtiflg its smaller geographic and population size.

S A

In terms of road (irasli fz:talities, Selangor recorded the highest number of deaths
(1,054 fatalities), followed closely by Johor (1,040 fatalities). Other states with
relatively high fatality counts include Perak (667 deaths) and Pahang (454 deaths). In
éontrast, Kuala Lumpur recorded the lowest number of fatalities (200 deaths), despite
having the highest number of registered vehicles, suggesting differences in exposure,
traffic conditions, and urban driving environments. The fatalities index, which
represents the number of deaths per 100,000 population, provides a standardised
measure of road safety risk across states with different population sizes. Based on this
index, Perlis recorded the highest fatality rate (6.1 per 100,000 population), followed
by Pahang (4.1), Terengganu (4.0), and Kelantan (3.6). Selangor and Negeri Sembilan
also recorded relatively high indices (3.4 and 3.3 respectively). In contrast, Penang
recorded the lowest fatalities index (1.4 per 100,000 population), followed by Sarawak
(1.9) and Sabah (2.1), indicating comparatively lower fatality risk. Overall, the table

highlights clear inter-state variations in road crash fatalities. While highly urbanised and

densely populated states such as Selangor and Johor recorded high absolute fatality



62

numbers, smaller states such as Perlis demonstrated higher fatality risk when adjusted
for population size. This demonstrates the importance of using a standardised fatalities
index to enable meaningful comparison across states rather than relying solely on

absolute fatality counts.

It can be seen that small population states may suffer more than large states due
to the higher number of vehicle owners and the resulting number of deaths. This can
impact the less productive GDP states such as Kedah, Kelantan, and Pahang (Ministry
of Economic Affairs, 2019) as the burden of RTI impacts [J [Je slJalles’ e[]onollill an[]
socio-economic condition, which the states cannot afford to bear. Hence, the country
needs to keep the crash rate at two deaths per 10,000 to align with a 50% reduction of
crash fatality of RSPM 2014 712020 (News Straits Times, 2015; The Borneo Post,
2014). Apart from the increment of vehicle ownership, environmént, road condition,
human, and vehicle are among the contributing factors for road crashes. MIROS used
crash data from 2011 which indicated that among the causes of road crashes, 80% were
attributed to human carelessness, 13% /to,rogglzcgﬁditions, and the remainder to vehicle
conditions. Harith & Mahmudr 2018) Have also laid out human risk among
motorcyclists in their studie’s,/'nay;};‘ich violation of traffic regulations seems like a usual
offence made byrmotdrcy(clis\ts, apart from their reckless biking behavior and not paying

attention to other road users.

Table 2.2 Road Crashes Fatalities 2019

States Total Number of Number of Fatalities
Population Registered Vehicles Deaths Index
(millions) (per 100,000)
Johor 3.76 3,734,503 1,040 2.7
Melaka 0.93 884,186 217 2.4
Negeri Sembilan 1.13 998,953 337 33
Selangor 1.78 3,066,513 1,054 34
Kuala Lumpur 6.51 6,652,965 200 3.0
Penang 1.77 2,747,781 392 1.4
Perak 2.17 2,331,100 667 2.8
Kedah 0.25 1,447,074 446 3.0
Perlis 2.51 122,924 76 6.1
Kelantan 1.88 922,856 338 3.6
Pahang 1.24 1,103,840 454 4.1

0Jo Oe D onllinu
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Terengganu 1.67 682,203 277 4.0
Sabah 3.9 1,301,712 284 2.1
Sarawak 2.81 1,875,479 369 1.9

According to the WHO (2021), road traffic injury caused nearly 1.3 million
deaths worldwide. Malaysia ranks third in the highest mortality rate out of the WHO
Western Pacific Region, and has marked visibility in the ASEAN region as well. Based
on these data, road traffic injury is now one of the major concerns in Malaysia. It is the
fourth leading cause of death after Ischemic Heart Disease (IHD), pneumonia, and
cerebrovascular diseases, however, it is principal causes of death among children aged
0 [114 (3.3%) and contributes to premature death and loss of productivity in the aged of
15 1140 years (21%) (Départment of Stafistics Malaysia, 2018; Rohaida Mohamad,
2019). Note that individuals who are around 15 /40 years old are pfone to road crashes,
which could result in injuries or even fatality. This 1oca1/ data is consistent with the
WHO 2021 road traffic injury facts, which state that. young adults are more susceptible
to traffic injury. Notably, reflecting locﬁidgfa, countries lose many productive
individuals, with up to 77% of Lga{i/fatalities and injuries occurring in economically
productive age groups (Woﬂfcif/{élaith Organization, 2018).

i ' |

For the past five years (2015(2019), Malaysia has recorded a substantial trend
of read crashes. The total number of road crashes was notably higher in 2019, with the
hurnber of crashes increasing by 74% compared to 2018, marking the highest level in
the five-year period. Among the common contributing factors in 2019 were dangerous
turning, speeding, careless driving, dangerous driving, failing to conform to traffic light
changes, dangerous overtaking, driving too close to other vehicles, and improper
parking (PDRM, 2020). The distribution of crashes across fourteen states in Malaysia,

totalling 2,839,852 road crashes over the five-year period, is shown in Figure 2.4.

Most crashes occurred in Selangor, which recorded the highest number of
incidents due to its high population density, urbanisation, and intensive economic and
transport activities. These characteristics contribute to higher traffic volume and greater
road user interaction, which increases exposure and consequently the likelihood of

crashes. In contrast, Perlis, the smallest state in Malaysia, recorded the lowest total
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number of crashes due to its smaller population size and lower traffic exposure.
However, despite having the lowest crash count, Perlis recorded a relatively high
fatality rate of 29.9 per 100,000 population (Department of Statistics Malaysia, 2022)
(Table 2.1). This indicates that crash frequency and crash severity do not necessarily
follow the same pattern across states, as smaller states may still experience
proportionally higher fatality outcomes depending on travel conditions, road
environment, and accessibility of emergency response services. This pattern suggests
that road safety outcomes should be interpreted beyond absolute crash numbers, as

differences in exposure, population size, and contextual state-level characteristics

influence both crash frequency and fatality risk. P
Road Traff‘/ InJurles Death Rate by States in Malay5|a
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Figure 2.4 Road Traffic Injuries Deaths by States in Malaysia 2019

Source: Royal Police Malaysia 2019

According to a statistic from PDRM (2019), the total of death in fourteen states
in Malaysia throughout the years were consistent at average of 6000 cases in even
though a slight decreased of 1.2% of death cases in 2019 (PDRM, 2020), while WHO
through Global Status Report on Road Safety (GSRRS, 2018), has estimated Malaysia
to record about 7000 total deaths per year, which is equivalent to 23.6 per100,000
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population. Even though there is a disparity, the figure shows that traffic injury, which
eventually resulted in death, should be a concerning public health issue. This prediction

is somewhat true by looking at the close gaps between those data.

In Malaysia, motorcar drivers and occupants, motorcyclists and pillion, and
pedestrians are considered vulnerable road users who contribute to the high rate of
crashes in the country (Road Safety Department of Malaysia (RSDM), 2018). The rapid
vehicle ownership has been increasing for the past five years (2015 [ 2019),
continuously raising concerns about road traffic injury and fatality. A report by the
PDRM (2020), reported that, for the past five years (2015 [12019), there were about
2,839,852 cases of road crashes with 33,089 deaths and 50,440 injuries, in which light
injuries were reported to’be high during this period. This figure represents fourteen
states in Malaysia. On average, every year for the past five _yearé, there were 6,761,
3,564, and 6,523 cases of death, severe injuries, and lig,ht»inj/uries reported, respectively.
It can also indicate the fact that every day there/wilI be about 18 deaths, 10 suffer severe

injuries, and about 18 individuals suffer ligﬂ/inj:iries due to road crashes.
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Table 2.3 reveals the trajectory of road traffic fatalities in Malaysia between
2020 and 2025 discloses a "rebound" effect, where the artificial safety gains seen during
the pandemic were reversed as mobility returned to normal levels. In 2020 and 2021,
road fatalities dropped to their lowest levels in a decade, hitting a floor of 4,539 deaths
in 2021 due to the Movement Control Orders (MCO) which significantly reduced traffic
exposure (Jabatan Perangkaan Malaysia 2022). However, as travel restrictions were
fully lifted, a deductive analysis shows that the "danger baseline" resumed its upward
path; fatalities surged to 6,080 in 2022 and climbed to 6,537 by 2025 (Ministry of
Transport 2026). This data confirms that without the external suppression of traffic
volume, the nation's baseline fatality rate remains high, averaging roughly 18 deaths per

day (Ministry of Transport 2024).

The vulnerability of motorcyclists and pillions has fundarﬁentaily intensified
throughout this period. While they have consistently accounted for the majority of
deaths, their share of total fatalities remained‘/disﬁrop(;rtionately high, accounting for
66.4% of all fatalities (4,340 deaths) f{ 5025 (Ministry of Transport 2026).
Deductively, the high mortality’«rifsk for these groups is not solely due to crash
frequencyl| as motorcycles wete !irgvolved in only 13.7% of all crashes[ ] but rather due
to their extreme ph"ySicqtl vﬁlnerability during impact (Ministry of Transport 2026).
Furthermore, official data identifies transport crashes still maintained as the principal
cause of dééth for Malaysians aged 15140 (DOSM,20 highlighting a persistent threat to

the nation's core workforce despite targeted interventions like the Malaysia Road Safety

Plan 202272030 (Jabatan Perangkaan Malaysia 2025).

2.14 BURDEN OF MOTORCYCLE CRASHES IN MALAYSIA: PATTERNS,
DETERMINANTS AND IMPLICATIONS FOR VOSL AND QUALITY OF
LIFE

Motorcycle crashes constitute a significant public health and safety concern in
Malaysia, disproportionately contributing to the incidence of road traffic injuries and
fatalities. In the last ten years, researchers have analyzed motorcycle crash trends from
various viewpoints, including epidemiological patterns, regional and temporal
distributions, clinical consequences, and contributory behavioral and infrastructural

elements. The research together indicates that, despite policy interventions and
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enforcement efforts, motorcycle crashes remain an increasing concern, with minimal
evidence of significant long-term decreases in incidence or death. This synthesizes
evidence from empirical research undertaken between 2012 and 2024, emphasizing
consistent findings, emerging inconsistencies, and implications for road safety

management.

A recurring theme in the literature is the disproportionately high involvement of
motorcycles in road traffic injuries and fatalities in Malaysia. However, rather than
relying solely on absolute figures, a more meaningful interpretation emerges when
fatalities are standardised per 100,000 population, as presented in Table 2.1. This
measure allows for consistent comparison over time and avoids distortion arising from
population growth. In this context, Abdelfatah (2016) highlighted that Malaysia
continues to experience a relatively high burden of road fatalities; pérticulérly involving
motorcyclists, although global comparisons should be 4dnterpreted cautiously due to
differences in reporting frameworks. The persjsteﬁqe of this issue is further supported
by Azami et al. (2024), who identified plot(g?é/c_fés as the dominant vehicle category in
crash statistics, with young male riders forming the most vulnerable group.

A3

Importantly; e'arl%er ﬁ\ndl/ings by Nasaruddin et al. (2012) indicated that increases
in motorcycl€ ownership were not matched by proportional reductions in fatalities.
When intefpreted alongside the fatality rates reported in Table 2.1, this suggests that the
risk of death per population has not declined substantially despite increased mobility
and exposure. At the sub-national level, data from Perak, which recorded 30,669
crashes and approximately 500 fatalities in a single year (Perak Crash Report, 2023),
further reinforces the magnitude of the issue. While these absolute figures are

informative, their implication becomes clearer when viewed through the lens of

population-adjusted fatality rates, which reflect the actual risk faced by road users.

Taken together, both the literature and the population-standardised indicators in
Table 2.1 suggest that motorcycle-related fatalities remain a significant and persistent
road safety concern in Malaysia. Nevertheless, caution is required in interpreting
whether the situation is improving or deteriorating, as this depends on consistent trends

in fatality rates over multiple years rather than isolated figures.
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Numerous research studies have investigated the spatial and temporal variations
of motorcycle crashes. Spatial analysis conducted by Mohd Noor et al. (2015) indicated
that urbanised states continuously recorded elevated crash rates, whilst rural regions
demonstrated a heightened fatality risk attributable to inferior emergency response
capabilities. Additionally, Selangor has been identified in empirical research as
recording the highest number of road traffic fatalities in Malaysia, particularly in 2019,
reflecting its high population density, level of urbanisation, and traffic exposure
(Radzuan et al., 2021). However, it is important to interpret these findings cautiously,
as higher absolute fatalities in Selangor are influenced by its larger population size.
When standardised measures such as fatalities per 100,000 population are considered,
the relative risk may differ across states. These findings underscore the necessity of
acknowledging geographical discrepancies, since interventions in denselly populated
states may necessitate distinct techniques compared to rural areas. ‘The Consistency of
these patterns across various studies suggests strqcturél differences in transport
exposure and access to post-crash care within Maléysia/.

A

Motorcycle crashes in Malaysia are significantly influenced by behavioural

patterns and infras‘[ructural"fé’lc/o_,f:%«:T Idris et al. (2018) identified excessive speed, risky
overtaking, and alcehol use e;s key contributors to crash involvement. This is consistent
with Abdul-‘Manan and Varhelyi (2012), who demonstrated that motorcycle fatalities
are strongly'associated with both riding behaviour and road environment, particularly

on primary and rural roads.

In addition, younger and less experienced riders have been consistently
identified as a high-risk group. Borhan et al. (2018) found that younger motorcyclists
exhibit a significantly higher tendency to engage in risk-taking behaviours, especially
at signalised intersections, thereby increasing their likelihood of crash involvement.
Similarly, Hassim et al. (2013) showed that many commuter motorcyclists involved in
crashes were licensed and helmeted, yet remained vulnerable due to prolonged
exposure, congestion, and fatigue during daily travel. The study further indicated that
crash-involved riders were generally younger and had higher exposure levels,

reinforcing the interaction between behavioural and environmental risk factors.
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Collectively, these findings suggest that compliance with licensing and helmet
regulations alone is insufficient to ensure safety. Instead, behavioural risks[]
particularly those associated with younger riders and high-exposure commuting! |
remain embedded in routine riding practices and are further influenced by

infrastructural conditions.

Research on crash dynamics has yielded significant insights into prevalent
collision events and associated injury profiles. Mohd Isa et al. (2020) indicated that
approach-turn collisions were the predominant configuration resulting in severe
injuries, especially at intersections. Injury pattern studies indicate that young males in
their twenties and thirties are the most commonly afflicted demographic, frequently
experiencing numerous injuries such as head trauma and fractures (Injury pattern sfudy,
2020). Tan et al. (2018) corroborated these clinical results by estﬁblish’ing that head
injuries, polytrauma, and delayed hospital attendance a/refthé most significant predictors
of mortality in wounded motorcyclists. These f'}ndiﬁgs underscore the interplay between
hazardous crash scenarios, demogrelphic/ i;:us{éeptibilities, and clinical outcomes,
emphasizing the necessity for integrated pre{/entative and post-crash interventions.

&3

Motorcycle"cr'asl}es p;lace a significant strain on Malaysia's healthcare system.
Rahman et al;,(2‘015) showed that as much as 80% of trauma cases in emergency rooms
were ‘due tdmotorcycle crashes, a statistic subsequently validated by a related burden
éfudy (Rahman et al., 2015b). In addition to urgent medical attention, survivors

“encounter enduring disability and psychological distress, intensifying economic
burdens for families and communities. The consistent theme in this research is the
disparity between elevated case counts and constrained emergency and rehabilitation
capacity, indicating that healthcare system strain is a major contributor to adverse post-
crash outcomes. When combined with the findings of Tan et al. (2018), it is evident that

both pre-hospital delays and overcrowded hospital systems exacerbate the mortality

burden.

Although this research elucidates the epidemiological, clinical, and systemic
aspects of motorcycle crashes, it rarely considers the economic price of life or the

experiences of survivors. The disparity can be reconciled by employing Value of
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Statistical Life (VOSL) and Quality of Life (QoL) frameworks. VOSL, based on
individuals' willingness to pay for reductions in mortality risk, offers policymakers an
economic standard for assessing safety improvements (Sanchez-Martinez et al., 2021).
In Malaysia, where deaths are among the highest worldwide (Abdelfatah, 2016; Azami
et al., 2024), VOSL figures could bolster the rationale for investing in safer

infrastructure, enhanced enforcement, and sophisticated trauma systems.

Similarly, QoL assessments reflect the concealed burden of surviving, since
crash victims experience enduring functional, psychological, and social deficits
(Herrera-Escobar et al., 2020). Research by Tan et al. (2018) on severe injury
predictions and Rahman et al. (2015) on trauma case strain highlights that death
statistics fail to capture the actual social cost. Incorporating QoL evaluation guarahtees
that the perspectives rand results of survivors(] speciﬁcally‘ theit diminished

productivity, emotional turmoil, and persistent care requirements’] are considered in
A
- -

The VOSL and QoL frameworks collectively offer a dual perspective: VOSL

policy formulation.

quantifies safety in ﬁnancia(te/rr;}é to influence legislators, whereas QoL emphasizes
the human consequenCes] necéssitating extensive rehabilitation and social assistance. By
integrating thesé methodologies, Malaysia can transcend mere enumeration of crashes
and fatalitiés, advancing towards a comprehensive comprehension of the true cost of
inaction, thus guiding road safety initiatives that mitigate both mortality and long-term

disability.

2.15 SOCIODEMOGRAPHIC, SOCIOECONOMIC, INJURY STATUS AND PRE
CRASH STATUS OF RTI PATIENTS

WTP was significantly associated with age, gender, income, and type of road user, as
reported in several studies (Ainy et al., 2014; Svensson & Vredin, 2010), while QoL
was reduced by age, gender, socioeconomic status, injury severity, and injury type.
Additionally, patients with more severe injuries had higher levels of disability and a
worse QoL (Lugo et al., 2013). Road traffic crashes contributed to the leading cause of
fatal burden among males, followed by ischaemic heart diseases and cerebrovascular

diseases. Among females, cerebrovascular diseases were the leading cause of fatal
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burden, followed by ischaemic heart diseases and lower respiratory infections (Institute
for Public Health 2017). DOSH Malaysia reported the statistics on the cause of death
from transport crashes in 2018 as 20.4% among the age group 15 [140 years.

Previous local research, which attempted VOSL, indicates that socio-economic
and demographic variables play a crucial role in determining the VOSL and the WTP
for enhancements in road safety within Malaysia. The level of income consistently
stands out as a significant factor, with individuals of higher income exhibiting a greater
ability and inclination to allocate resources towards safety measures, indicative of their
valuation of life and aversion to risk (Nor Ghani, 2003; Faudzi, 2011; Nuura, 2010).
The influence of gender is evident, with male respondents, particularly those who ride
motorcycles, being dispreportionately represented in crash statistics and démonstrating
unique WTP behaviours; which may be associated with their increaéed exposure to road
hazards (Faudzi, 2011). The interplay between age and economic activity reveals that
younger and middle-aged individuals, positiop,ed’wit}ﬁn their peak productive years,

exhibit elevated safety valuations (Nuura, 20 ]/O)j

P e O

¥
A >

Distinct ethnic Variati{w;s ate apparent, as certain studies indicate that Chinese
respondents frequently qxpréss a greater WTP for safety, highlighting the cultural and
economic dis’paﬁties in risk perception (Faudzi, 2011). The socioeconomic challenges,
including medical costs, income loss, and reliance on crash victims, significantly impact
VOSL, especially within lower-income households. These groups might emphasise
pressing financial requirements rather than investing in long-term safety measures,
underscoring the necessity for focused interventions (Nor Ghani, 2003). Moreover, a
familial background of crashes or fatalities influences willingness to pay, as those with
such experiences often attribute a higher significance to enhancements in life and safety
(Faudzi, 2011). These findings highlight the complex relationship between socio-
economic and demographic factors in influencing public perceptions of road safety and

the distribution of resources for crash prevention initiatives.
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2.16 VARIABLES DEFINITION

The following are the definitions of the variables and their categorization in this study.
The Independent Variables (IVs) and Dependent Variables (DVs) are explained to align
with the conceptual framework and ease the data analysis later. IV inclusive of
resl ] onl]enl]’ssollio [lel]ograll [1il] [Jagel] genllerl] el] [Inillil] [] [}, @dullallionl] [
ol DulJalionl] [1 solJioell onollill [JinlJollel] [Jousel]oll [l ’sinl]ollel]l anl[] [I ouse
status (types of injury and injury severity) and lastly, pre crash status (hospitalization

history). In contrast, the outcomes of the study are VOSL and QoL of the respondents.

The categorisation of variables in this study (young and old for age, low and
high for education, occupational levels; injury-severity, and income-related variables)
was based on established practices in epidemiological and health—related research,
where variables are commonly grouped into meanir}gful' categories to facilitate
interpretation and analysis. Previous studies have similarly applied such structured
classifications to enhance clarity in exam}ai/ﬁ%héalth and socioeconomic outcomes
(Yuan et al., 2015; Shahar et al., 2019;"Min etal., 2015).

P -

/ A
« R A

In addition, similar categorisation approaches have also been applied in previous
academic work; ihcludi]ng the Cost-Effectiveness Analysis of Psoriasis Treatment
Modalitiés - in Malaysia, thesis by Azmaniza Azizam in 2019, which adopted

eomparable grouping strategies for interpretative purposes.

In particular, injury severity was classified based on the Abbreviated Injury
Scale (AIS), 2016, which is a widely used anatomical scoring system for assessing
trauma severity. In addition, household income and income categories were classified
according to the official income classification framework by the Department of
Statistics Malaysia (DOSM), which provides standardised income groupings for
socioeconomic analysis (DOSM, 2023).

These classification approaches are widely accepted in health and
socioeconomic research and allow for clearer interpretation of associations between

demographic characteristics, injury severity, and study outcomes.
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Table 2.6 Variables Definition
Variables Definition Description Coding Category
Socio Age [Jesll onllenl] ’s age 0 =Young Dichotomous
demographic the time of the survey 1=0Id
Gender Gender of respondent 0 = Male Categorical
1 =Female
Ethnicity Race of respondent 0 = Malay Categorical
1 = Chinese
2 = Indian
3= Others
Education Level of education of 0 = High level Categorical
the respondent 1 = Low level x4
Marriage Status [Jesllonlenll ’ssl] 0 = Married Categorical
at the time of the 1 = Single
RISy 2 =Divorce
Occupation O es onl] enl/s d ¢.1 0 =High level Categorical
the time of the'survey - | = Middle level
9 e 2 =Low level
. gANIS o .
Socio Income ¢« Mesllonlenl ’sinl] 0=B40 Categorical
economic ) ~at the time of the 1= M40
o ] survey 2 =T20
"Household Accumulative income 0=1B40 Categorical
income from the res(] onl | enl 1 = M40
famlly members 2=T20
Household size The size of the 0 = Small Categorical
respondent family 1 = Medium
2 =Big
Injury status Type of injury Type of respondent  As reported in e-HIS Categorical
injury
Injury severity [Jesllonll enl] s inl 0 = Minor Categorical
severity as mapped 1 = Moderate
following the AIS 2 = serious
and MAIS

3= unknown (9)

0Jo Oe D onllinu



[J 0 onl inuall ion

Pre-crash Hospitalization
status history
VOSL WTP
Costs

Oesl onl]enl] ’s [ is

of being admitted to
the hospital one (1)

year before the study

WTP for injury risk
reduction (RM)

WTP for fatality risk

reduction (RM)

WTP for the national

road safety program

WTP for injury
medical treatment
(RM)

Cost of injury

Cost of fatality-
N

Quality of Life Revised Trauma _— vEunctional

(QoL) Quality of Life””

¥
A >

Ve

Physical

Emotional

0=Yes
1 =No

As reported by the
respondent

As reported by the
respondent

As reported by the
respondent

As reported by the
respondent

Injury reduction
_calculation

A

Fatality reduction
calculation

0= Low level
1 = High level

0= Low level
1 = High level

0= Low level
1 = High level

77

Dichotomous

Continuous

Continuous

Continuous

Continuous

Continuous

Continuous

Dichotomous

Dichotomous

Dichotomous

2.17

CONCEPTUAL FRAMEWORK

Creating a conceptual framework that synthesizes the Value of Statistical Life (VOSL)

and Quality of Life (QoL) is crucial for addressing the multifaceted effects of road

traffic injuries (RTIs). Although numerous studies have explored VOSL in isolation,

especially via the willingness-to-pay (WTP) method, less research has concurrently

analyzed the interplay between post-crash quality of life outcomes and individuals'

valuation of risk mitigation. This integration is essential as survivors' views of life and

health risks are influenced not only by sociodemographic and socioeconomic factors

but also by their lived experiences of injury, recovery, and pre-crash exposure. For

instance, individuals from lower-income brackets may assess safety interventions
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differently than those from higher-income brackets, influenced not only by affordability
but also by varying opportunity costs and household reliance on their productivity.
Injury severity and pre-crash circumstances, such as prior crash involvement or
insurance ownership, may influence survivors' inclination to engage in safety programs

and their outlook on recovery chances.

The conceptual framework of this study is fundamentally anchored in the
Theory of Planned Behaviour (TPB), which provides the core behavioural mechanism
explaining how individuals form intentions that may translate into willingness to pay
(WTP) for road safety improvements, as reflected in the Value of Statistical Life
(VOSL) and Quality of Life (QoL). According to Ajzen (1991), behavioural intention
is shaped by three central deteriminants: attifude toward the behaviour, subjective norms,
and perceived behavioural control.These constructs co_llectiVely ‘explain  how
individuals evaluate behavioural outcomes, social equctatibns, and perceived ability to
act, which are essential in understanding Valuation’behdviour in risk-related decisions.

(D

Empirical applications of TPB have cgnsistently demonstrated its robustness in
predicting safety-related arfd//i_i’sjllg‘-taking behaviours, particularly in road transport
lonllell [1s[] [+or ep all U _lell sllullies on [Jrivers’ [J ol [J [Dian[Je i1 [ s[J eeld
TPB variables significantly predict behavioural intention and actual driving behaviour,
while also"showing that demographic variables such as age and gender exert their
influence indirectly through TPB constructs (Elliott, Armitage & Baughan, 2003) . This
provides strong empirical justification for positioning socio-demographic
characteristics in this study as background variables that operate through TPB

mechanisms rather than independent direct predictors.

In this study, the independent variables (IVs) are conceptually aligned and
supported through the TPB framework. Socio-demographic factors such as income, age,
education level, and household characteristics are not treated as standalone predictors
but are integrated into TPB as background factors that indirectly shape attitude,
subjective norms, and perceived behavioural control (Ajzen, 1991, 2006). This
extension of TPB with background variables is widely supported in the literature, where

demographic and contextual factors are shown to influence behaviour through TPB
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belief structures rather than directly (Ajzen, 2006; Armitage & Conner, 2001). For
example, research has demonstrated that demographic variables such as age and gender
influence behaviour through mediation by TPB constructs rather than exerting direct
effects (Elliott et al., 2003). Further empirical studies in transport and environmental
behaviour also support the inclusion of socio-demographic & economic and contextual
variables as antecedents within TPB frameworks. Extended TPB models consistently
show that external factors such as income, education, and experience influence
behavioural intention through attitude formation and perceived behavioural control,
rather than acting independently (Bamberg & Schmidt, 2003; Ajzen, 2011). This
reinforces the theoretical appropriateness of positioning IVs in this study as distal

determinants within a TPB-based behavioural pathway.

Additionally, previous research consistently “demonstrates  that the TPB
effectively explains how previous crash experience, risk ﬁerception, WTP, insurance
uptake, and pre-crash behaviors interrelate in the context of road safety and risk

reduction study. A

Pre-crash behaviors,ﬂ{/@hj as speed management, and adherence to safety
regulations, also inﬂuénc[e behavioral attitudes and subjective norms | core components
of the TPB& thereby affecting behavioral intentions and WTP (Champahom et al.,
2023). Riders demonstrating safer pre-crash behavior tend to value safety more and
exhibit higher WTP for accident mitigation measures. Moreover, prior crash experience
may serve as a pivotal cue to action, reinforcing the importance of safety measures and
strengthening both attitudes and perceived behavioral control. Additionally, previous
crash experience has been shown to significantly influence WTP for road safety
measures among motorcyclists, functioning as a key factor within the TPB framework.
Studies such as Champahom et al. (2023), and Chaturabong et al. (2011), suggest that
experiencing a crash or knowing someone involved in an accident heightens
inlJivilJualls’ risl] [Terl()el] [Tionl] [1Til0 [ in [Jurn [Josillivell [ il [Jall[ls [1[]el
safety investments and increases their behavioral intention to adopt protective measures.
Specifically, motorcyclists with crash history may view safety gear such as helmet and
accident prevention strategies as more effective, thus elevating their WTP to reduce

crash risks.
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Furthermore, risk perception; including personal belief about crash likelihood [
relates directly to WTP and is influenced by prior experience, as individuals who
perceive a higher risk tend to be more willing to invest financially in safety (Zaal et al.,
2015; Andersson & Lindberg, 2009). The perceived behavioral control component of
TPB also interacts; riders who believe they can control their safety, perhaps through use
of safety gear such as helmet and cautious riding, show higher WTP (Hendratmoko &
Susilo, 2014).

Insurance coverage further regulates this, TPB connection. Motorcyclists with
insurance may perceive less personal financial risk associated with crashes, potentially
lowering their WTP, whereas uninsured motorcyclists or those with inadequate
coverage might demonstrate a higher “'WTP due to perceived higher economic
consequences from accidents (Fauzi et al:; 2004). Conversely, some stadies find that
insurance can indirectly reinforce positive safety behgv%ofs by reducing fear and risk
perception, thus complicating the WTP conneqtioﬁ (Fan Liu, 2019).

AR

Therefore, integrating prior (crash ex;eriences with risk perception, insurance
status, and pre-crash beha\ﬁa/r_s‘-«;mthin the TPB framework provides a nuanced
understanding of the dete(rmi;lants of WTP. These factors influence attitudes, subjective
norms, and peréeived behavioral control, ultimately shaping behavioral intentions to
invest in séfety and reducing crash risk (Champahom et al., 2023; Chaturabong et al.,

2011; Zaal et al., 2015).

On the other hand, for the QoL component, TPB further supports the
behavioural pathway by explaining how perceived behavioural control and attitudes
JolJarll sallell [] anll [Teall ][] [Trollell lioninl] [Tuenl]einl]ivillualls’ sull[]el][
life conditions. This aligns with the World Health Organization Quality of Life
(WHOQoL) framework, which conceptualises Qo[ as an in[Jivi[]uall’s [Jer[]el] [lion ol
their position in life within their value system and environment (WHOQoL Group,

1998).

To strengthen the economic valuation dimension, the framework integrates TPB

il [ [Jell [Jare ellonollills [][]eorl] unl]erl)inning [ ][] anl] [J0000 [0 er
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behavioural intentions are translated into monetary valuation of risk reduction (Viscusi
& Aldy, 2003). Thus, TPB serves as the central behavioural backbone that connects
socio-demographic IVs, risk perception, willingness to pay, and perceived quality of
life into a coherent conceptual structure. Overall, TPB holds the conceptual framework
together by acting as the behavioural theory that explains how IVs influence attitudes,
norms, and perceived control, which in turn shape behaviour and ultimately inform
VOSL and QoL outcomes. The TPB provides the underlying framework for

understanding behavioural intention related to road safety decisions.

Additionally in this study, WTP reflects behavioural intention, which is shaped
by individual attitudes towards risk reduction and safety. Risk perception is
DonDel Duall O 0 _aTisnel Uibd al i utlesd as ill rél) resenl s inll ivil) uall s
likelihood and severity of road traffic injury. Insurance-related factors are associated
Jid O Oerleivel) [ ell aviourall [Jonllrol] [ as Clinanll ial O roll el [lion [ all inl] |
perceived ability to manage potential risks a}nd ‘consequences. Pre-crash behaviour
reflects prior behavioural tendencies that a@j:o?isistent with the TPB assumption that
behaviour is influenced by injﬁ?nfign, attitudes, subjective norms, and perceived
behavioural control (Ajzeny 169/1 : ‘«5006).

, |

For -this study as well, incorporating evidence from adjacent nations like
Thailand and Myanmar (Chaturabong et al. 2011; Mon et al. 2018, 2019; Puttawong &
Chaturabong 2020) enhances the framework's validity, given that these contexts exhibit
cultural, behavioral, and demographic parallels with Malaysia. However, although
these studies provide significant insights, the Malaysian environment may exhibit
distinct variances.  Cultural perspectives on risk, accessibility to healthcare,
enforcement of traffic safety legislation, and the prevalence of motorcycle riders can
result in variations in both VOSL estimations and QoL trajectories. This underscores
the necessity for a locally anchored framework that not only utilizes regional evidence
but also rigorously assesses the applicability of these results to Malaysia. In doing so,
the framework not only replicates existing models but also enhances them, enabling this
study to contribute both methodologically and contextually to the expanding literature

on VOSL and QoL in low- and middle-income countries.
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Both VOSL and QoL are included in this study to represent different but
complementary dimensions of the impact of road traffic injuries among motorcycle
crash survivors | [ [J [J [1 [Jal) [Juresinl]ivilJualls’ [Jonel]arl] valluallionol! risl] rel]
safety improvements, while QoL reflects the broader physical, emotional, and
functional consequences experienced following injury. Together, these two measures
provide a more comprehensive understanding of road traffic injury impacts by

incorporating both economic valuation and post-injury wellbeing perspectives.

Finally, this conceptual framework (Figure 2.5) serves as a bridge between
economic valuation (VOSL) and health outcomes (QoL), linking individual
willingness-to-pay for risk reduction. While VOSL was investigated through” WTP-
CVM, QoL was used in the RT-QoL survey. Both of these DV was investigated thrbugh
IV of socio-demographic factors; socio-economic factors, injury sfatus, and pre-crash

P

status. <€

A
-
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2.18 SUMMARY S

- -

This chapter has examined ghe?éi%ﬁe‘nt literature regarding road traffic injuries (RTIs),
the VOSL, and QoL.speciﬁcaﬂy /within the Malaysian setting. Road traffic injuries
(RTIs) are r‘e,cogn‘i‘zed a]s a significant public health issue globally and in Malaysia,
disproportionately impacting young and economically active demographics, especially
motorcyclists. The research emphasized that road traffic injuries (RTIs) not only lead
to early mortality but also impose considerable economic and social burdens, evident in
diminished productivity, healthcare expenses, and worse quality of life for survivors

and their families.

The chapter subsequently analyzed the theoretical foundations of VOSL,
highlighting the utilization of willingness-to-pay (WTP) methodologies in CVM
research. Data from both high-income and low- to middle-income nations demonstrates
that sociodemographic and socioeconomic factors[| such as age, gender, education, and
income!] are reliable indicators of willingness to pay for road safety enhancements.
Simultaneously, contextual variations between environments, encompassing cultural
perspectives and enforcement methodologies, underscore the necessity of research

rooted in local contexts.
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Additionally, the chapter concurrently examined QoL frameworks which define
QoL as a multidimensional construct encompassing physical, functional, and emotional
domains. Previous research indicates that injury severity, injury type, and availability
of rehabilitation treatments substantially affect quality of life outcomes after road traffic
incidents. The amalgamation of VOSL and QoL viewpoints offers a more holistic
comprehension of the whole cost of RTIs, encompassing both the economic assessment

of life and the lived experiences of survivors.

Lastly, chapter introduced the conceptual framework (Figure 2.5) created for
this study, integrating ideas from prior research in adjacent countries and tailoring them
to the Malaysian context. The framework incorporates sociodemographic,
socioeconomic, injury status, and pre-crash characteristics as essential predicto‘rs of
both VOSL and QoL. This study aims to connect economic Valuation with post-injury
quality of life outcomes, providing pertinent information for policymaking, resource

-

allocation, and road safety initiatives.
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CHAPTER III

METHODOLOGY

3.1 INTRODUCTION

This section discusses the study methodology. This chapter thoroughly explains the
research design, including probable choices of setting, populdtion, ‘sample,‘ and
sampling technique, measurement tools, data collection p_rocedures, and the data
analysis process. The cost calculated in this study enco,mpa/sses the current year and the
data collection period from August 2022 to Septémbér 2023. The Strengthening the
Reporting of Observational Studies in Epi( Iﬁi_edogy (STROBE) guidelines for cross-
sectional studies are adapted as-a. pnmary reference for arranging and writing the

methodology, which guldes thé study

P l
3.2 RESEARCH DESIGN

A-prospective, quantitative, cross-sectional study was conducted using a hospital-based

“population from selected public hospitals from August 2022 to September 2023.

33 RESEARCH SETTING

The study was directly engaged with the Emergency and Trauma Department in
Hospital Sultanah Bahiyah (HOSB), Alor Setar, and Hospital Sungai Buloh (HSB) for
recruiting participants to serve the purpose of the study. Hospital settings are chosen
because (a) there is evidence that, as far as this research is concerned, public hospitals
are still untested so far as the main setting, at least in the local context, is concerned, (b)
involvement of a hospital which is under the Malaysian Trauma Registry (MTR) is to
date, is the first attempt and (c) to provide another significant outcome from hospital

based perspective which can offer additional insight to the body of knowledge as per
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related to this research. Additionally, HSB and HOSB were selected as study sites
because both hospitals are Ministry of Health Malaysia facilities that manage a
substantial number of trauma cases, including road traffic injuries. National trauma
surveillance data consistently show that road traffic crashes are the leading cause of
major trauma in Malaysia, contributing significantly to hospital emergency admissions
(Ministry of Health Malaysia 2014; Jamaluddin et al. 2025). As trauma cases are
distributed across MOH hospitals according to regional population demand and service
catchment areas (geographical population), both hospitals are appropriate settings for

capturing road traffic injury cases relevant to the study.

Although the study involves only selected public hospitals, the study outcomes
can still reflect the popilation's representation in those states, which' have socio-
demographic and economic characteristics similar to those of the-population under

P

study. -

A

-

Additionally, due to the similar/chargct;u{étics of the subject matter (road traffic
injury patients), this study can serve as a ba;is for inference in similar studies in the
future in other developed staég/,_,s‘gch as Selangor and Kuala Lumpur. Moreover, these
two public hospitals were \sellected as they were available at the time the study
commenced: Given that this study employed the Contingent Valuation Method (CVM),
which is known to be a costly approach in estimating the Value of Statistical Life
(VOSL), and considering that the study was conducted during the COVID-19 pandemic,
expanding to multiple sites would have posed significant financial and logistical
challenges, potentially jeopardizing the study's implementation. Therefore, the study
proceeded with these two hospitals, which are well recognized for handling a high

volume of road traffic crash cases.

3.3.1 National Trauma Database (NTrD) and Malaysian Trauma Registry (MTR)

In May 2006, the first Malaysian National Database for Trauma (NTrD) was launched,
with five tertiary reference centres to analyse the fundamental data on major trauma, to
determine the major management of trauma, and to provide recommendations for better
treatment of trauma. The trauma database was also initiated for the purpose of

facilitating and promoting research regarding trauma and its management (Sabariah et
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al. 2008). The NTrD is primarily funded by the Ministry of Health (MOH). The
occurrence of trauma and its management provides vital information to the MOH, Non-
Government Organisations (NGOs), and private sectors (Faizah et al. 2011). Then,
NTrD was rebranding to Malaysian Trauma Registry (MTR) recently in 2020. There
are seven participating hospitals which are the main feeder of the trauma data to the
MTR. The hospitals are Hospital Sungai Buloh, Hospital Sultanah Bahiyah, Hospital
Sultanah Aminah, Hospital Seberang Jaya, Hospital Sultan Abdul Halim, Hospital Raja
Permaisuri Bainun dan Hospital Kuala Lumpur (Shah Jahan, 2020).

This database collected information from five referral sites and established a
basic framework for major trauma surveillance. Recently, the Malaysian Trauma
Registry (MTR) has been providing more-complete data across the entire nation. This
data includes response' times, severity levels, hospital wo_rkﬂoWs, and outcomes,

displaying both systematic challenges and potential for quélity improvement.

-

3.3.2 Hospital Sultanah Bahiyah (HOSB) Alor Setar Kedah

HOSB began construction 1n};s/u/gust 2000, was completed in March 2007, and became
fully operational on July 29, \200"7./ Located on a site of 28.33 hectares, 6 km from Alor
Setar city centef, With a] construction cost of RM 552 million. The hospital complex
spans an area 0f 110,200 m? and comprises four blocks: the Medical Support Block,
Non-Medical Support Block, Main Block, and Ward Block. HOSB's operations involve
two locations: Sultanah Bahiyah Hospital and Alor Setar Hospital (HAS, formerly
known as the old hospital). At the time of its establishment, the hospital provided
secondary and tertiary level medical services, encompassing 10 basic areas of expertise

and 28 subspecialties.

Currently, the basic expertise area has expanded into 17 primary specialties,
each with 45 international sub-specialties. In line with its role, the hospital is also
equipped with IT system facilities through the implementation of Total Hospital
Information System (THIS), which began to be fully implemented on 23 December
2008. The implementation of this electronic hospital information (e-HIS) system has
also been expanded in HAS in 2018 in stages. This hospital has been part of the North
Kedah Cluster, alongside Jitra Hospital and Kuala Nerang Hospital, since 2016. This
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hospital is also a reference center for 12 health clinics in Kota Setar and Pendang
districts, as well as eight other hospitals in Kedah, Perlis, and Penang, and eleven other
private hospitals. Currently, the hospital has about 1108 beds [Jor []allienl]’s
accommodation (Clinical Research Malaysia 2020; Malaria Eradication Scientific

Alliance (MESA) 2024).

3.3.3 Hospital Sungai Buloh, Selangor (HSB)

On the other hand, HSB was built in 1999. The new hospital currently houses 620 beds,
making it one of the largest hospitals in Malaysia. The hospital is situated in Gombak,
Selangor, a location adjacent to Kuala Lumpur (Hospital Sungai Buloh, 2019). Sungai
Tulloll Dosllillall’s [ [ ergent+L] ant+—+lraull a [] e[] athour emergeney ¢aces [ [
It is responsible for providing preliminary evaluations, treatments; rehabilitation, and
emergency surgical and medical services to the commu/nity of Sungai Buloh and the
surrounding areas. The Ambulance and Trauma Dépattment also offers a secure
atmosphere and effective emergency treatrpeg“[‘;—jldng with clinical audit and research

- -

management.

The services provided ‘5'r'e/extracted from a comprehensive plan that includes
pre-hospital managemen]t, recovery, stabilise, definitive care delivery, One Stop Center
Crisis (OSCC), and the medical team. Regarding management of medical treatment, the
severity of pain and clinical status of the patient will dictate. The patient care planning
is an integrated way of care, and care of the patient emphasized the priority, quality
care, good health, an[] ] [1e [Jreservallion ol [lallienlls’ [Jignil] ][] [ omoverl] [][lel
offered other modalities, such as health education, which may also be offered (Hospital

Sungai Buloh, 2019).

34 RESEARCH PERIOD

This study employed a cross-sectional quantitative design conducted over a one-year
period from August 2022 to September 2023. Data collection involved interviewer-
administered structured questions for the Contingent Valuation Method (CVM) to elicit
responllenlls’ [Jill [Jingness (1o [Jall 10101000 OO0 0 [Jas usell o esl]il]all

Statistical Life (VOSL). The questionnaire was administered via telephone to ensure
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accessibility (during COVID-19) and standardisation of responses. In addition, quality
of life was measured using the Revised Trauma Quality of Life (RT-QoL) instrument,
which both were administered to respondents approximately one month after crash
injury. Both components produced quantitative data for statistical analysis. Although
telephone interviews were used as a mode of data collection, the study did not involve
qualitative data analysis; therefore, the study design remains strictly quantitative and

cross-sectional in nature.

35 RESEARCH POPULATION AND SAMPLE

This resear[] [J population is described as those involved in road crashes who suffered
Road Traffic Injuries (RTIs). The-targeted sample for this study consisted of patients
who suffered injuries due to the crash, whether they were inpatients-or outpétients, who
visited either HOSB or HSB within the recruitment Period from August 2022 to
September 2023. The sample unit involves RTIs inpatients and outpatients who receive
treatment from the ED. Such patients must f)ﬂfﬂljhé stated respondent inclusion criteria
of the study to be appropriately selectéd-as pdrticipants in the study. Note that the ED
system was used to track Les/pg*:}dﬂeﬁts involved in road crashes. Meanwhile other
previous study might choose eeneral publics as the sample (Mohd Faudzi Mohd Yusoff,
Nor Ghani Md Nor 201 1]; Mohd Fauzi et al. 2004; Pham et al. 2008).

These patients were selected as respondents due to the limited but growing
evidence highlighting the importance of incorporating the perspectives of road traffic
injury survivors in valuation and outcome studies. Existing valuation studies in road
safety have largely focused on general road user populations, with fewer studies
capturing the perspectives of actual injury survivors, particularly in hospital-based or
post-crash contexts (OECD, 2012; Widyastuti & Utanaka, 2020). In addition,
motorcycle users represent a high-risk group in road traffic injuries, especially in
developing countries, where they account for a substantial proportion of crash-related
morbidity and mortality (Mon et al., 2018; Mon et al., 2019). For instance in Malaysia
VOSL was more focus on public aforementioned. Furthermore, evidence from road
traffic injury research indicates that survivors often experience significant

consequences affecting their quality of life, including physical limitations and
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functional impairment, which are not fully captured by mortality-based valuation alone
(WHO, 2018). Systematic evidence also confirms that stated preference approaches,
including WTP methods, remain widely used in road safety valuation to capture
individual-level preferences where market data are not available (Nankunda &
Evdorides, 2023). Therefore, incorporating the perspectives of injured motorcyclists
and pillions are expected to provide additional insight into both economic valuation and
post-injury burden, contributing to a more comprehensive understanding of road traffic

injury impacts.

Most Value of Statistical Life (VOSL) studies traditionally rely on ex-ante
(before crash occurs) populations, typically members of the general public who are
asked about their willingness to pay (WTP) to reduce hypothetical future risks (Viscusi
& Aldy, 2003; OECD, 2012). However, this study adopts an éx-post (post-crash)
approach by engaging motorcycle crash survivors! rr}otoréyclists and pillion riders ]
who have direct lived experience of the hazard /i,n question. Although these individuals
have already experienced road traffic injm@jh&r exposure to risk does not end with
the crash. Many survivors are reqqirécj to return to work, travel for daily routines, or use
public roadways for essenti'aﬁag‘gi;/«ities, continuing to face the same risk conditions. As
such, their valuationof fa(tali‘gy and injury risk reductions is deeply informed by personal
encounters with danger and recovery, offering a perspective that is both reflective and
fotward-lobking. This approach offers a valuable alternative to conventional VOSL
fnethods by capturing the risk perceptions and safety priorities of individuals who have
already experienced the consequences of road safety outcomes. Moreover, stated
preference methods remain widely used in VOSL estimation to capture individual
valuation of non-market risk reductions where market data are not available (OECD,
2012; Nankunda & Evdorides, 2023). By incorporating these lived experiences, the
study contributes to a more grounded and context-sensitive estimation of VOSL, which

may better inform public health interventions and transportation policy planning.

3.5.1 Inclusion criteria

1. Respondents who are motorcyclists and pillion riders who had crashes,

regardless of the type of road
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2. Respondents who are inpatients or outpatients admitted to HOSB and HSB due

to a road crash, treated in the yellow and green zones only

3. Respondents who are 18 years old and above

4. Respondents who are able to communicate with a sound mind in understanding
the purpose of the study

5. Respondents who gave consent to the study

6. Respondents who are willing to comply with all study processes and be available

for the duration of the study

7. Malaysian citizen

3.5.2 Exclusion criterias 9

1. Foreigners ‘,"ﬂ‘ 4
NN
2. Respondents who were pronounced dead upon arrival
)
3. Respondents who had ‘erashes, but due to crashing into gates, electric poles or
trees, or, drugs ]
4. ReSpondents who are minors [118 years old

3.6 RESEARCH SAMPLE SIZE

A minimum sample size was estimated using the formula proposed by Mitchell and
Carson (1989) for CVM studies, which accounts for the acceptable deviation of the
sample mean WTP from the true population mean. The sample size was calculated
based on a 95% confidence level (Z = 1.96), a relative variance (V) of 2.0, and an

all DelJ[Jall e Jeviallion [J 1 [J olldidst] 11 [J [ [ellorlJu
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Table 3.1 Sample Size Calculation
Description Value
Formula nJ 000 0O00OC
Z value (for 95% confidence level) 1.96
Relative variance (V) 2.0
U0 0eld Uall e U eviall ion [J 0.15
72 3.8416
00 0.0225
Sample size (n) 683

n = ((1.96)2.%.2.0)./.(0.15)°.= (3.8416 % 2.0)./0.0225 =683

-

-

A

Although no existing CVM studies relate& specifically to road traffic injuries
have applied this sample size estimation meﬁ_@d}eference to similar public health WTP
studies is methodologically justiﬁ‘,efll: For instance, Rajamoorthy et al. (2019) employed
the Mitchell & Carson (1-98§;Tpfﬁiula in their study on willingness to pay for hepatitis
B vaccination in Méiayq;ia, using similar assumptions. Given the shared and similar
CVM fr‘amgxifork. and public health context, this approach is deemed appropriate for the
pres‘eht stﬁdy. To account for potential non-response and incomplete data, a 20% was
added to the minimum required sample size of 683. This adjustment resulted in a total

/target sample of approximately 820 respondents (683x0.20=136.6)+683=819.6,

rounded up to the nearest whole number.

3.7 RESEARCH SAMPLING TECHNIQUE

Respondents were recruited from hospitals using purposive sampling, whereby only
patients who met the predefined inclusion criteria were selected. This sampling
approach is widely applied in health and clinical research where the study population is
specific and not readily identifiable within a complete sampling frame (Etikan, Musa &
Alkassim, 2016). In the context of this study, the target population comprised road

traffic injury (RTI) patients, which made it impractical to establish a comprehensive
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sampling list in advance due to the unpredictable and case-based nature of hospital

admissions.

Furthermore, purposive sampling is considered appropriate when the researcher
aims to obtain information-rich cases that are directly relevant to the research objectives
(Palinkas et al., 2015). Since this study focuses on estimating Value of Statistical Life
(VOSL) and post-injury quality of life, only respondents with direct experience of road
traffic injuries were deemed suitable to provide meaningful and context-specific

responses.

In addition, practical constraints during the COVID-19 pandemic, including
movement control measures and restrictedhospital access; further limited the feasibility
of probability-based sampling techniques. Therefore, purposive séimplir’ig provided a
flexible yet targeted approach for timely data collection while ensuring that respondents
met the study criteria. = On average, approi;imé‘gely/nine to ten respondents were

recruited per week throughout the data coll(ctio—r;period.

e 0

38  RESEARCH ANALYSIS COMPONENTS

The WTP data'fo"r risk reduction in fatalities and injuries, road safety services, and
medical Care ‘were analysed. Furthermore, the average WTP for medical care was
determined. Post-injury health status by respondent QoL was also assessed. The

_components of the analysis are shown in Table 3.2.

Table 3.2 Analysis Components

Analysis Components Outcomes

Value of Statistical Life (VOSL) = Fatality risk reduction
* Injury risk reduction

= Fatality cost
= Injury cost
= WTP for injury medical treatment

Revised Trauma Quality of Life (RT [1QoL) =  Health status/well-being

(Emotional domain, Physical domain and
Funcitional domain)
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3.8.1 VOSL Calculation

The VOSL will be derived from the WTP survey with a Payment Card (PC) or Open-
Ended (OE) format of elicitation. According to Bateman et al. (2012), PC and OE were
what Bateman (2012) recommended to use for this CVM study. Therefore, it will be
included in the study.

The formulas employed in the current study to calculate VOSL are derived from
established methodologies that have been applied widely across previous studies
(Mofadal et al., 2015; Mon et al., 2019; Puttawong & Chaturabong, 2020) to ensure
comparability with the results, particularly for studies in other developing countries that
estimate the VOSL. Table 3.3 caleulates injury-and fatality costs (mod‘iﬁ‘ed from
Mofadal et al. (2015) and Chaturabong et al. (2011). Meanwhile, Table 3.4 provides the
formula to calculate VOSL, which is in line with Ainy et al. (2014), Mon et al. (2018,
2019), Nor and Yusoff (2003), and Subhan et al. '(/20721). The WTP for medical
treatment for injuries among patients was /ej(‘t%ctéd from survey questions, and the
average WTP was calculated using the'modification described by Abate et al. (2015).

e
Table 3:3 < Cost of fatality and injury calculation
1

Numl;er

Number of motorcycles (1)
Number of fatalities (2)

Number of injuries (3)

Number of motorcycle crashes (4)
Probabilities

Probability of crash (5) = (4/1)
Probability of fatality/injury (6) = (2+3)/4
Probability of fatal (7) = (2/2+3)
Probability of injury (8) = (3/2+3)
Risk

Risk of fatality (9) = 5x6x7

Risk of injury (10) = 5x6x8
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Table 3.4 VOSL calculation equation

Terminology Description Formula
VOSL Value of Statistical Life

WTP Willingness to Pay

oo Change in risk

VOSL (fatality and injury risk reduction) = MEAN or MEDIAN WTO O OO

3.8.2 Revised Trauma Quality of Life (RT-QoL)

1 e resllonllenl]s” [Huallill ] oll [Jille [Jas assess€QoLusisgrument as [
recommended by Herrera-Escobar et al. (2020). This self-administered questionnaire
requires participants to read each item and.indicate their responses on a 5‘-p“0int Eikert
scale. The RT-QoL measures three key domains: physical well-beihg; emotional well-
being, and functional well-being. Each domain consists of six items designed to capture
"1 [Je Jraull a survivor’sinjesy experience in terms of health status, psychological

K_A,
A

- -

state, and ability to carry out daily activities:
Consequently, mediar /sg‘(’)ife‘s/ were computed for each domain to assess the
overall QoL. Highcr scores fndJi;:ate better QoL, whereas lower scores suggest greater
impairment or rédﬁced well-being in the respective domain. For scoring, a median cut-
off point i;vas ﬁsed due to the non-normally Distributed Data (Boone & Boone, 2012) to
Ca‘éegorize responses to higher and lower levels of quality of life by the respondents.
“Table 4.18 in Chapter IV shows the distribution of RT-QoL scores of the respondents
and the applied cut-off points.

Previously, due to the paucity of instruments development in trauma-specific
cases (Wanner et al. 2016) the QoL of those affected by trauma cases, such as road
crashes, were measured commonly by the eminent Medical Outcomes Study 36-items
Short Form Health Survey (SF-36) and 12 items (SF-12), European Quality of Life[5
Dimensions (EQ-5D-3L Scales) and The Quality of Well-Being Index (QWB)
(Rissanen et al. 2017). While these instruments have provided valuable information
regarding the population in general, they do not clearly address the knowledge that can

be gained from specific groups, such as people involved in trauma cases, like crashes.
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Thus, the Trauma Specific Quality of Life (T-QoL) was developed by Wanner et.al.
(2016) to close these gaps. The T-QoL, due to its lengthy questions (43 questions), was
further revised by Herrera-Escobar et al. (2020) decreasing the number to 18 questions.
The Revised-Trauma Quality of Life (RT-QoL) developed by Herrera-Escobar et al.
(2020) was tested among different injury and patient characteristics, offering the
specificity and validity which can be used by other trauma-specific condition
populations, such as road traffic crashes, and hence, the usage of RT-QoL in this current
study. The utilization of RT-QoL in the currenl] sl ull [l aills [Jo re[lulle reslonllenlls
cognitive burden (Herrera-Escobar et al. 2020) [1il] [1oull [1ol] Jrollising [ [Je sull[]
objectives, while also encouraging greater participation. Cross-cultural adaptation of
the RT-QoL questionnaire has been conducted and is described in detail in Section

3.9.2.

3.8.3  The classification of injury status, AIS and MAIS - \

-

Data regarding the type and severity of injgﬁg'siustained by respondents was acquired
from hospital medical records. In thiS study; injury status was categorized into two
classifications: fracture andn@g-@g&tﬁre. This binary classification has been utilized in
prior research. Jacques-et al. (2021) analyzed outcomes between a fracture cohort and a
non-fracture_cohoft to i}westigate disparities in survival and mortality risk, whereas
Lente et al. '(2023), in a systematic review of artificial intelligencel assisted CT studies,
indicated that most included studies utilized a fracture versus non-fracture
classification. The binary approach demonstrated superior diagnosis accuracy relative
to more intricate multi-class fracture classifications. Implementing this division in the
current investigation guarantees conformity with recognized research methodologies

and improves result comparability.

Meanwhile, the determinants of injury severity were assessed using the
Abbreviated Injury Scale (AIS) 2015 Version (The Abbreviated Injury Scale [2015
Revision], 2016). Subsequent to Abbreviated Injury Scales (AIS) coding, the Maximum
Abbreviated Injury Scale (MAIS) was established to address instances of numerous
injuries and to identify the highest severity level experienced by each respondent. The

classification of each injury was conducted with the aid of two trained coders from the
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Malaysian Institute of Road Safety Research (MIROS) and one medical staff member,

assuring consistency, precision, and dependability in the procedure.

3.9 RESEARCH QUESTIONNAIRES/INSTRUMENTS

The following questionnaires were used to capture the data for this study. Note that all
of these instruments are adapted and modified from a previous study. They were
translated into Bahasa Melayu for better understanding, as Bahasa Melayu is the main
language locally. Hence, the study will employ both English and Bahasa Melayu to

cater to respondents' needs.

3.9.1 RT-QoL Questionnaire

On the other hand, the QoL questionnaire was adapted from the ‘speci'ﬁc survey for
trauma patients, which is the RT-QoL for both inpatients a/nd outpatients of RTIs. RT-
QoL is a revised version of the lengthy 43-item Trauma Quality of Life (T-QoL). The
current RT-QoL has 16 items after revigion.@ ﬁe;se of T-QoL instruments for a trauma-
specific study may have boosted;t}ié,tme outcome of the study (Juan Pablo Herrera-
Escobar et al. 2020). Noneﬂ{cfgs;;”there is yet no documentation of any RT-QoL that
has been implemen"ted and used in compliance with the local setup. As such, a cross-
cultural adaptation of the RT-QoL to Bahasa Melayu was performed. Guidance from
the Exercisé' Adherence Rating Scale (EARS) study was followed, incorporating expert
committee review and professional knowledge to examine the validity and reliability of
the RT-QoL (Adhikari et al., 2020). The developer of the survey, Herrera-Escobar et al.

(2020), granted permission for the cross-cultural adaptation process.

3.9.2 Cross-cultural adaptation process

Cross-cultural adaptation (also referred to as translation and cultural adaptation) is a
process of taking into account both linguistic translation and cultural adaptation factors
in creating a questionnaire to be used in a different environment (Beaton et al. 2000).
To compare the original questionnaire sources and target questionnaire, cross-cultural
adaptation of self-administered health status measures is needed when these measures

are used in a country, culture, or language other than the country of origin (Beaton et
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al., 2000; Guillemin et al., 1993). The process of translation and cross-cultural
adaptation of RT-QoL followed Beaton’s (2000) guideline, a popular procedure in the
literature. It is also called modified process, in which studies cross adaptation in cross
adaptation from Nepali version of the EARS (Adhikari et al., 2020), cross cultural
adaptation of 12-items Orebro Musculoskeletal Screening Questionnaire (OMSQ-12-J)
into Japanese language (Takasaki & Gabel 2017) and cross cultural adaptation of the
Quality of Life Index Spinal Cord Injury [1Version III to Portuguese (Reis et al., 2015).

There were four stages in the translation and adaptation process. The first phase
was the forward translation of the RT-QoL by two bilingual academicians who were
experienced in health research. Their medical background could facilitate the precise
translation of medical language with fewererrors. Two translators also made it possible
for cross-verification of translations to reduce personal bias: This approach is consistent
with the World Health Organization (WHO) (Shaw, 20235 advice to use a process of
expert-led and collaborative translations to/,achjevé both precision and cultural
sensitivity. The application of thorpugl?(gng’medge of the field, cross-method
comparisons, and compliance With international criteria makes the resulting translated
instrument more valid and rel/i’;t/bl‘ejin both research and clinical use. Phase 2 furthered
this process by combiniqg th;: two translated versions obtained in Phase 1 into one final
draft. In ‘Ph‘ase‘ 3, a backtranslation was performed by two independent bilingual
professionél'translators. Forward and back translations were checked and adjusted by a
bilingual academic who participated in the study and a bilingual medical physician by
profession (an Emergency Specialist). These external experts were requested to assess
the study instrument without any details on the study design and execution, and none of
them participated in the study design, implementation, or analysis, in order to maintain
an objective evaluation process. Their input helped confirm the content validity and

relevance of the instrument within the study context.

The final version of the revised RT-QoL was drafted after the experts completed
[ eir [Tasllsl] [1[]is session [las [1o inll[Julle ell[]erltls¢ practicedsipns on
(Takasaki & Gabel, 2017), which were suitable for addressing the topic of RTI. The

final phase of the study involved a pilot test with patients who had sustained injuries
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from road traffic crashes. Figure 3.1 illustrates the step-by-step cross-cultural adaptation

Droless] [0 010 0 is [ ollilJiel] anll allall [1ell [Iroll [1eallon’sguillel]ines]

Forward Translation

e rai tion done in F

Synthezing Draft

1 into one version

Pilot - - ; one on samp e 1o
_ /. testthe adapted instrument
= /\"\.ii‘ Nt o

Figure 3.1 A modified t@}of “the cross-cultural adaptation process guided by
Beaton (Be et L., 2000)

R4 L N

-~ /
3.9.3 Expert content reviewers
P =

A
e Qs

As areference to a similar study by Takasaki et al., in 2017, a clinician's impression

. * was included to preliminarily investigate the practicality of the OMSQ-12-J instrument.
[ onsiC ering [ all asall 1’s al] [ thastudy also implements the same approach to the
RT-QoL Malay version., due to the reason which, apart from its internal consistency,
expert opinion on the content which the questions are the most suitable to be used for
the study sample which road injury patients is important; served the purpose of study is
also vital. To add extra value to the review for this current study, two independent
academicians (expert reviewers 1 and 2) with a healthcare background are also invited
to review the content, along with the ED medical doctor (expert reviewer 3), who has
trauma medical expertise. Table 3.5 summarizes the expert agreement and
reconciliation done on the RT-QoL content. Based on the table, only question Q5 was
modified, in which the statement ‘jaringan keselamatan” was accompanied by the

elall U 0e OO OO MO Doensure [1ell [erunll ers] anl] ing Additiomally,! res(] onl! en
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for negative-tone items were identified and reverse-coded prior to data analysis to

ensure consistency in scoring. This was done so that all items were aligned in the same

direction before conducting statistical analysis.

Table 3.5

Expert agreement and reconciliation of RT-QoL English to Malay
version

my relationships with my family, friends,
or intimate partner.

Kecederaan saya telah mempengaruhi
hubungan saya dengan keluarga, rakan
atau pasangan secara negatif.

Items Expert Expert Expert Modification
reviewer reviewer reviewer
1 2 3
Emotional Well-being
Kesejahteraan Emosi
Q1: I have felt more "on edge" or 0 0 0 -
"jumpy" lately.
Sejak kebelakangan ini, saya berasa
lebih gelisah dan tidak tenteram
Q2: My appetite has changed since the O O o -
injury. o
Selera makan saya telah berubah sejak d
kecederaan itu. P 5
(D
Q3: My mood has worsened since the [ 1> O 0 -
injury. =
Mood saya semakin merosot sqﬁa«kf/ # 3
kecederaan itu. N
=5 0
Q4: I am angry that I got injured. O O O -
Saya berasa mdrah-kerana saya
mengalami kecederaan.
Q5: I have to rely on others, such as my O X X The social security
< family, friends, social security, or utilization, when
community support programs, because of translated into
my current financial limitations. Malay, is
Saya terpaksa bergantung kepada orang considered vague
lain seperti keluarga, rakan, jaringan and may arouse
keselamatan sosial (contoh SOCSO), questions for those
atau program sokongan komuniti unfamiliar with
disebabkan oleh masalah kewangan the term. Hence,
saya. an example should
be provided for
social security.
Q6: My injuries have negatively changed 0 0 0 -

0Jo Oe D onllinu
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Functional Engagement

Penglibatan Fungsi

Q7: I need help walking upstairs.

Saya memerlukan bantuan untuk menaiki
tangga.

Q8: I need help walking on flat surfaces.

Saya memerlukan bantuan untuk
berjalan di permukaan yang rata.

Q9: I need help: bathing/showering.
Saya memerlukan bantuan ketika mandi.

Q10: I need help: eating.
Saya memerlukan bantuan ketika makan.

Q11: I need help: going to the bathroom.

Saya memerlukan bantuan untuk pergi ke
bilik air.

Q12: I need help: cooking/preparing
meals.
Saya memerlukan bantuan untuk

memasak atau menyediakan makanan._ (

T

P

r > A
‘ Physical and Well-being Recovery
L Pemulihan dan Kesejahteraan Fizikal

Q13: Even though I was injured, my life
is better now than it‘was before the
injury. |~

~Walaupun saya mengalami kecederaan,
kehidupan saya kini adalah lebih baik

_ berbanding sebelumnya.

Q14: My recovery was shorter than I
expected.

Tempoh pemulihan saya adalah lebih
singkat daripada yang saya jangkakan.

Q15: I currently have physical
limitations.

Keadaan fizikal saya terbatas pada
ketika ini.

Q16: I am able to exercise like I used to.
Saya boleh melakukan senaman seperti

dahulu.

U

U U
U U
U U
U U
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Q17: I am able to continue my normal 0 0 0 -
leisure activities.

Saya boleh meneruskan aktiviti riadah
saya seperti biasa.

Q18: I have pain on a daily basis. 0 0 O -

Saya mengalami kesakitan pada setiap
hari.

3.9.4 Pilot testing

This cross-cultural adaptation study was conducted using pilot data collected from

March to June 2022 at one of the public hospitals in the state of Kedah, Malaysia. Of

the 79 patients conveniently recruited for the study, only 51 were included in'the final

analysis due to missing data that affected the overall results: The sug"ges/“_ted minimum

sall O OesilJes Dor dronlall [ ’sall O Dallesd [ Eas‘eD onoll JiJall el Dell [ sil
individuals, respectively. Taking the non-response “rate “of 20% into account, 30

respondents are considered sufficient to test the‘;rgiiabil;ty of the questionnaire (Bujang

et al., 2024; Takasaki & Gabel, 2017)./Accor/elirfgly, the sample size of the pilot study

is still large enough to have /;:elevant statistical confidence in the significance of the

present results. Expert content Vahdlty and construct consistency analysis for the
appropriateness. Qf the questioned translation and adaptation were both conducted. The

ol [ inaé'ion'oD elll (erl] vallillil) [1 anlJ [Jronl]all[1’sall [J[allan[Je []eellell
un’déf speciﬁc conditions, such as during the initial adaptation of a well-established tool
in a new language or culture, particularly if the original version presented good

psychometric properties (Theofilou, 2013), as does the RT-QoL questionnaire.

The study was conducted at a public hospital with a high daily volume of ED
patient admissions. Note that participants were recruited through purposive sampling at
71 [ e [Josl] EDaas this setting offers immediate access to trauma patients involved in
crashes. Unlike other clinical departments, the ED serves as the primary point of care
for individuals who have recently sustained crash-related injuries, making it an
all D rollriallesel] [ing [Jorillenl]il] [Jing [Jar(1il[1il]l an[]s rel]l evanl] [Jo [ [1esl]ul
and post-crash quality of life.
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Due to the unique and dynamic nature of road crash injuries, the researchers did
nol] inllerlere [1i] ) [0 e osllillall’s sllanlJarll [Jreall [1enl] []rollel]ures [
collection did not delay emergency care provided by the doctors. To minimize
disruption to patient care during the pilot data collection, the research team conducted
discussions with key ED personnel, including emergency physicians, medical
assistants, patient registrars, nurses, and housemen. These discussions aimed to identify
the most appropriate and feasible strategies for participant recruitment without
ol) rollising [ [Tesllull[]’sol] [lell[livesl] []asel] on[][]e[]onsensusreal | []ell[]
were approached at their final point of contact, usually during discharge after
completing treatment. A modified patient flow pathway was then created together with
the ED team, as shown in Figure 3.2. According to this modified flowchart, thepatient
was first identified during triage as a motorcyclist or pillion rider, and crash forms were
provided for patient registration. A yellow sticker containing patie:nt information was
nollel]l on [][le []acrasmfosm. Second, after the treatment and diagnosis were
delivered to the patient by emergency physiciar}s, the paticnt was briefly informed about
the study, and a colored study slip was gi\/e/litojfhem to confirm their participation in
the study. Third, once agreed, a cgpil,of the colored study slip was given to the patient.
The patient who agreed rec‘eix\jﬁpd, ‘ja;telephone call after 30 days of in-hospital treatment

to answer the survey 'tjuqstions.

Severeal trained enumerators sent the patient a Research Electronic Data
Capture (REDCap) link of RT-QoL questions through WhatsApp. The patient was
‘reassessed after 1 week for an early response. The research study was conducted with
data collected using REDCap electronic data capture tools hosted at Universiti Sains
Malaysia (USM) (Harris et al., 2009, 2019). This platform is designed for research data
management and includes: a) a clear interface for the correct collection of data; b) an
audit trail to monitor changes and provide export reports; ¢) automated export processes
in the most extended statistical program; and d) tools for integration and interoperability
with external data systems. Data and cross-cultural analyses with Statistical Package for
the Social Sciences (SPSS), version 28, were performed, and the content of the RT-QoL

was determined by the independent academicians in the medical and ED colleagues.
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However, for the actual data collection, Google Form (GF) was used instead of
REDCap due to feedback from respondents regarding accessibility issues. Several
respondents reported difficulties in accessing the REDCap link, which appeared to be
incompatible with certain phone brands and required a stable, high-speed internet
connection. As a result, a prompt adjustment was made to switch to Google Form for
data collection. Google Forms is widely acknowledged as a dependable and effective
platform for administering online surveys. It offers researchers a free, accessible, and
user-friendly platform for fast data collection, rendering it especially beneficial in
academic and healthcare research contexts (de Sa-Caputo et al., 2020). In addition to
its cost-effectiveness, systematic evidence indicates its overall efficacy a recent meta-
analysis found that around 90% of studies deemed Google Forms effective; usable,
recommended, or highly practical for research and assessment purposes (M‘anggab‘erani
& Darlis, 2024). These findings collectively underscore Google F;)rms as a powerful
and adaptable instrument for data collection across many ’S:[udy contexts. Note that all
enumerators were subsequently briefed to ensufé.consistency and accuracy in the

(
revised data collection procedure. A
« —_—

. ISCrSE, : —
Patient preserntation to the hospital (by ambulance or self/public
N | presentation)

!

Triage: Determine accident patient in green or yellow zone

!

Patient undergoes treatment

l

Emergency physicians start study briefing before patient leaves treatment
room

!

Patient is filtered by the inclusion of study

!

Patient is contacted via mobile phone and RT-QOL survey delivered through
‘WhatsApp

Figure 3.2 Modified Patient Recruitment and Data Collection Process flowcart
(pilot)
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Following a similar approach by Takasaki et al. (2017), who used clinician
impressions to assess the practicality of the OMSQ-12-J instrument, this study adopted
a comparable strategy to evaluate the Malay version of the RT-QoL. In addition to
assessing internal consistency, expert reviewers were consulted to evaluate the content
validity of the instrument. They considered the relevance, clarity, and acceptability of
each item to ensure its appropriateness for the intended population of RTI patients. The
content of the study instrument was reviewed by three independent expert reviewers in
order to increase its credibility and content validity: two external academicians from the
healthcare fields (Expert Reviewers 1 and 2) and one trauma care expert specializing in
the ED (Expert Reviewer 3). Since these reviewers participated neither in the design,
nor in the data collection, nor in the statistical analysis, their assessment Can be
considered without bias. Table 3.4 presents the agreement of the experts and the prbcess
of reconciliation, which'was carried out on the RT-QoL content. '1:0 that end, internal
consistency of the Malay version of the RT-QoL was pvalﬁated with Cronbach's alpha
value to test the reliability. A sample of 51 rqspoﬁdenfs was successfully recruited to
support reliability testing and revision Gf; ;ﬁestionnaire items following expert

comment. po

Table 3.6 gives tihe i}ltemal consistency of the Malay version of the RT-QoL
0100 OronJal O’sall 0 Oa0oell Jiliends DedOeen D000 anD 00000 O
Qols Malay and English versions as well the Cronbach Alpha Classification (Gliem &
Gliem 2003) were presented in Table 3.7. These are trended around similar values to
“what we have with the ones observed by (Juan Pablo Herrera-Escobar et al., 2020),
whose study yielded alpha values between 0.80 and 0.87. While the physical well-being
sub-scale had a relatively lower alpha of 0.68, it is still acceptable, and reflects adequate
internal consistency for use in health-related QoL studies ( George & Mallery 2003;
Ursachi et al. 2015).

Table 3.6 Internal Consistency RT-QOL Malay Version

Constructs No of Items Cronbach’s Alpha (o)
Emotional well-being 6 0.721
Functional Engagement 6 0.936

Physical well-being 6 0.686
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Table 3.7 RT-QoL English and Malay Version

RT-QoL English Version RT-QoL Malay Version
0.80 [0.87 0.68 110.90

Cronbach Alpha Classification

o O0OD Excellent
U0 a<0.9 Good
U0 a<0.7 Acceptable
0.5<a<0.6 Poor

This cultural adaptation, as well as the expert opinion of the RT-QoL Malay

version, was successfully established (Ezat et al., 2025).

3.10 THE CONTINGENT VALUATION METHOD (CVM)

The CVM was chosen for this study due to its directness and simplicity, especially for
unfamiliar respondents in a risk reduction study _(Mf)n et al., 2018, 2019). It is also
recommended because of the low cognitiv/efgféisufe on respondents when answering
the survey (Chaturabong et al., 2011). These conditions apply to the current respondents
who were selected to participate ;“l‘thé study. The hypothetical scenario, modified from
a previous study, was desighed based on the local context, utilizing CVM

) l : ' g
recommendations from several studies mentioned in Table 3.8.

3.10.1 VOSL Willingness to Pay (WTP) — Contingent Valuation Method (CVM)

For the estimation of VOSL, the questionnaire instrument was adapted and modified
from similar studies conducted in Southeast Asian (SEA) countries such as Myanmar,
Thailand, and Vietnam, as well as from other relevant VOSL instruments developed in
Low- and Middle-Income Countries (LMICs), including Sudan. The VOSL literature
consistently recommends comparing results with those from comparable economic
settings, particularly LMICs. However, due to the limited availability of validated
instruments from developing countries, references from selected studies in developed
countries were also consulted. Nonetheless, the primary sources guiding the adaptation
of the questionnaire were studies conducted in LMICs. The VOSL questionnaire used
in this study was developed and adapted from multiple established sources, as

summarised in Table 3.8. The final version of the instrument, which incorporates all
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modifications and contextual adjustments for the study population, is provided in
Appendix A. Due to its length (22 pages), the full questionnaire is not included within
this chapter.

Table 3.8 VOSL Questionnaire adaptation and modification
Authors Year Country Type of road

user

= Ainyetal, 2014 2014 Iran Motorcycle

*  Chaturabong et al., 2011 2011 Thailand Motorcycle

» Faudzi & Yusof, 2004; Mohd Faudzi Mohd  2004; 2011 Malaysia Motorcycle

Yusoff, Nor Ghani Md Nor, 2011

= Monetal., 2019 2019 Thailand Car

= Ainyetal., 2014 2014 Iran ~ Car

=  Faudzi & Yusof, 2004; Mohd-Faudzi Mohd 2004; 2011 Malaysia . Car”

Yusoff, Nor Ghani Md Nor, 2011

3.11 DESIGNING A CONTINGENT VALUATION METHOD - WILLINGNESS TO
PAY QUESTIONNAIRE (CVM-WTP) 2

According to Bateman et al. (2002), the C\/{/{//quéstionnaire needs to be designed to get
respondents to think serious/ly {%{zé;ut the topic of interest by providing necessary
information in order for th"e{n’f;o make an informed decision. The aim of the CVM -
WTP questionn‘aire'is‘to elicitin’ ) ivil | uapreferences in monetary terms and encourage

them to Voluhtarily disclose their monetary valuations on the matters questioned.

For the respondents to provide a valid and reliable value to the CVM questions,
it is essential to consider the following when designing the CVM questionnaire:
developing sufficiently understandable, reasonable, and meaningful scenarios for
respondents to provide a valid and reliable value to each CVM question. Bateman

(2002) recommended three stages of CVM questionnaire design.

The first stage comprises identifying the valued good for the study, designing
and constructing a hypothetical valuation scenario, and eliciting monetary values. In the
second stage, it is suggested to include attitudes, opinions, knowledge, and inquire about
the valued good familiarity and use of the good related to the study. Demographic and
debriefing questions are also added at this stage. Finally, the last step involves pre-

testing the questionnaire draft for its content, design, and language used to ensure a
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general understanding. The structure and format of the question are also considered.

Correspondingly, the pilot activity took place.

These stages can be simplified as follows in Figure 3.3. These stages are also
suggested by the economic panel that prepared the National Oceanic and Atmospheric
Administration (NOAA) report, which was tasked with evaluating the use of contingent
valuation, originally proposed as a guideline for damage assessment in the USA (Arrow
etal., 1993). Although NOAA is most widely used to guide environmental WTP studies,
its guidelines can generally be applied to other Stated Preferences (SP) studies in other
fields as well. These stages have also been elaborated in many of the previous CVMs
done in developing countries (Bhattacharya, Alberini & Cropper, 2007; Chaturabong et
al., 2011; Mofadal et al., 2015 Mon et al.; 2019, 2018: Nor & Yusoff, 2003: PuttaWong
& Chaturabong, 2020) and other developed countries (Ainy et al‘:, 2014; Mohamed,
2015; Yang et al., 2016) who attempted VOSL. The qu/estionnaires were arranged
accordingly to ensure a logical flow that w?uld’ facilitate ease of response for the
participants. e i G >

P e O

Additionally, the infér/ﬁ':@{’ign provided in the CVM survey was designed to be
sufficient for respondént§ to elicit their preferences, while avoiding overwhelming them
with unnecessary, technical details (Zainudin et al., 2016). Therefore, this study
followed the recommended guidelines for CVM questionnaire design as proposed by
Bateman et al. (2002), the NOAA Panel (1993), and Zainudin, Nordin, and Begum

"(2016). The study of Zainudin, Nordin, and Begum (2016) was chosen to make sure the
design of the questionnaire is properly adjusted to the local context, and guidelines from
Bateman et al. (2002) and NOAA (1993) were incorporated for the sake of internal

validity and methodological strictness of the questionnaire.
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3.11.1 Structure of CVM questionnaire

The CVM questionnaire was first copied from relevant studies, as shown in Table 3.8,
and adapted. In collaboration with an expert in CVM environment studies from
UNISZA and the Chief Research Officer (CFO) from Malaysian Institute of Road
Safety Research (MIROS), a CVM questionnaire with inclusion of both the Payment
card (PC) and Open ended (OE) formats was finalised. Multiple discussions were held,
and several revisions were made to refine the CVM instrument. The primary concern
was to ensure that the hypothetical scenarios reflected the local context, allowing

respondents to easily understand and relate to them.

The involvement of MIROS-was cruciat-in-ensuring that the core component of
the questionnaire[ | the CVM scenarios[] was carefully developed to be‘ consistent,
practical, and representative of road safety, fatality, and/injui’y conditions in the local
setting, and expertise from UNISZA is to oversee the questionnaire to follow the CVM
requirement optimally. This was one of the/nlé%réasons why a direct adoption of CV
scenarios from previous studies was not feasible. The following section outlines the
phases involved in simplifyjng/ a;ar?:fgdésigning the CVM questionnaire for this study.

v

a Phase 1- Idéntifyihg the goods being valued, designing CVM — WTP questions and
scenarios, and payment elicitation method

A KCVM questionnaire with an introduction of the goods or policy being valued is
recommended. It means that what matters to the respondents needs to be evaluated and
is what they are willing to pay for. In this case, it is a public good, specifically road
fatality and injury risk reduction, as well as road safety. Before the introduction of CVM
scenarios, a snippet of current road traffic injury and fatality statistics was mentioned
to indicate the severity and seriousness of the condition. The statistic was specifically
mentioned for motorcyclists and pillion riders. The statistics were presented using
figures and percentages to increase the respondents' understanding. From here, the
respondents were also reminded of their income limitations, the rationale for stating
their payments, and the hypothetical scenarios. This brief statement aims to ensure that

the respondent understands and is aware of the main objectives of the survey.
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Next, the CVM questions will be designed, and payment elicitation methods will
be decided. As this is a CVM question, the scenarios designed must be straightforward
to minimize cognitive exhaustion for the respondents (Mon et al. 2019). This is also
why payment (PC) and Open Ended (OE) were chosen for this study, using the CVM
elicitation method. The hypothetical scenarios from the previous study were examined
thoroughly and modified accordingly. Modifications were made to the scenarios with
the help of MIROS CFO (Dr Mohd Azad Ab Rashid). Dr Mohd Azad was involved in
ensuring that the safety measures in the scenarios, even if hypothetical, were also
practical. The scenarios were drafted a total of five times to ensure sufficient CVM
scenarios, with modifications made from March 2021 to July 2021. The scenarios are
then sent to the content and CVM experts from UNISZA, who have experience with
CVM surveys, to double-check the content and ensure it is_consistent with the CVM
survey requirements. Table 3.9 displays the order of CVM queétions"in the actual

survey, which was carefully arranged to facilitate rqsporfdents’ ability to answer all

i a D
- -

OnODissOul 00 Qe elididalion DordJalds Oere ed 0 Jo0ded 0o esd

questions.

WTP for the proposed road/sfg_fégy program: the Open ended (OE) format and the
Payment card (PC}*‘metIfod. \T he open-ended format permitted respondents to express
the exact amount of money they were personally willing to pay without any
predeﬁnitidn imposed. On the other hand, the PC approach provided a predetermined
fange, a set of innovative maximum monetary values from which the respondent selects

the preferred amount (Ye et al. 2021).

It was important to ensure that the two methods applied could allow for an in-
depth analysis of WTP. The OE constraint is helpful for a wider spectrum of values,
including large estimates that may indicate high personal valuation. However, this could
also introduce heterogeneity for differences in personal interpretation. The PC method,
however, reduces excessive responses, as well as a starting point bias by directing
respondents through a fixed series of plausible values. The approach has been linked to
more conservative and stable WTP estimates because of the anchoring effect and
potential restrictiveness of responses. By incorporating both formats, the research

attempted to mitigate their respective weakness and strengths in valuation results.
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Accordingly, the PC values would typically be seen to be slightly less than the OE
values because the PC format included a structured, or restricted, range (Chaturabong

et al., 2011; Puttawong & Chaturabong, 2020).

The prices in the PC o[l [1ions [Jillel]l [1 roll 000 o [0 0ellil) [HDarillallal
annum) was finalised following pilot testing among 10 motorcyclists and expert input
in public health and health economics. This small focus group, tested with social
distancing and other COVID-19 risk control measures, had the dual purpose of
ascertaining whether the respondents understood the risk reduction scenario used to
elicit the fatality risk reduction. This confirms whether the respondents were valuing

the amounts represented on the payment card.

Participants were queried- specifically about the initial price (RM5) and the
concept of escalating prices of RMS5 increments in the session. Most agreed that RM5
was an acceptable pick as a starting point [ not too low to be unserious, and not too high
to prohibit an honest discussion. Th/e m@wa]j of RM5 was also perceived to be
manageable and simple to compreliend, espé/cially among those with lower financial
literacy. Participants also ‘réfpgrtéle that this structure led them to find it easier to
concentrate and be l€ss qluddled by selecting a price that reflected their WTP. Drawing
from these findings, the last value of RMS5 was kept as a starting point, and also the
same"'RM5 ‘i'ntervals, and one additional category, (| [1ell1l] [Jarillalla ][00 [Jasall [
to cater to those who greatly valued the reduction in fatality risk. Expert reviewers also
confirmed the validity of this design, which follows typical contingent valuation
procedures in lower-middle-income contexts, yet remains clear and retains responder
focus. In addition, the design of the payment card was consistent with previous practice
in contingent valuation and VOSL studies. Reports by, for example (Alberini, 2004;
Hoffmann et al., 2017; Mofadal & Kanitpong, 2010), have shown that visual aids such
as PCs can reduce cognitive load, reduce the number of protest zeros, and improve the

reliability of WTP responses! | especially in LMICs.

Informed by the feedback from the target population and the experts in the
subject, the method made the payment card context-specified, intuitive, and

theoretically rigorous, enhancing the appropriate and reliable WTP to obtain the VOSL.
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Table 3.9 The order of CVM [JWTP questions

Order of CVM —WTP questions arrangement

Introduction Section =  Brief introduction about the study
= Knowledge and Attitudes questions

Valuation Section =  Willingness to Pay questions
= Debriefing questions

Profiling Section = Socio-demographic
=  Socio economic
* Injury status
»  Hospitalization history

Based on Table 3.9, the Introduction section of the brief study consists-of the
objectives of the study and simple statistics to familiarize the respondenfs with the
realities of introducing current motorcycle crash statistics. From this section, as well as
the context of the questionnaire, the respondent was thdroughly explained. The
interviewer explains the purpose of the questionnaire: the significance of road safety,
and the consequences of traffic crashes usi,r(g/fs‘@is‘tics derived from Laporan Statistik
Kemalangan Jalan Raya Malafy\si_a EZOI9).J This background information allows
respondents to understand ,thé/refévalnce of the scenario and the potential benefits of
investing in safety,measureé (K/ion et al., 2018). Here, there are a couple of attitude
questions which show what respondents say about present road safety in terms of being
aroad uséf(Aftitude questions were adapted and modified from (Mofadal & Kanitpong,

2010).

The next part of the valuation section is WTP questions, including fatality risk
and injury risk reduction scenarios, and WTP for medical treatment. The survey
included rating inquiries that prompted respondents to consider hypothetical situations
regarding risk of death and risk of serious injury. The participants were asked to state
the highest and lowest value they are willing to pay to avoid risk (Ainy et al., 2016;
Chaturabong et al., 2011). The questions were designed to be simple and easy to
comprehend, allowing for meaningful responses from numerous participants. There is
also a debrief section in the current session on how sure they are of their WTP payment,

the right ways to make a commitment to the payment, and who is appropriate to manage
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these public funds. The WTP section closes with a debriefing to end their consideration

of the payment they had stated.

The third section is the profiling; it is divided into socio-demographic, socio-
economic, and injury status, hospitalization history profiling, which is mandatory for
the respondents to answer. Socio-demographic characteristics include age, gender,
ethnicity, education, marital status, and occupation of respondents, while socio-
economic characteristics comprise their income, household income, and household size.
On [0 Oeold Her [Danl) [ res[ onlJ enl] s’ inlJ url) sl al hestigpes ofasgnry and [ [ [
the severity of the injury. Pre-crash on the hands, stated the respondents' possible
hospitalization history prior to the study. Some of these questions some was adapted

from (Aizuddin, 2017; Mofadal & Kanitpong, 2010; NorAzmaniza Azizam, 2019).

b Phase 2 — Knowledge and attitude questions, profiling questions, and debriefing
questions g

-

This section is essential [ or assessing [ I D/e:res@ onlenl] ’sunl] ersl] anl] ing o] [][]eroall s:
measures currently implementedf;n} the country. The risk reduction in road fatality and
injury probability is also be"irjlg/l géséssed to determine if the respondent understands the
basic intention of the following survey questions. As mentioned above, respondents'
perceptions after deciding on the payment were assessed, and personal information was

recorded. Noted that all questions asked via Google Form survey.

c Phase 3 — Pre-testing and pilot study

A pre-test was launched once the questionnaire was designed and arranged accordingly.
The pre-test was conducted in October 2021, involving a total of 10 participants selected
based on their age and type of road user to evaluate the first draft of the questionnaire
design. A small focus group discussion, consisting of participants similar to those in the
inclusion criteria, was invited to discuss improvements to the questionnaire. The
rationale behind this is to ensure a response from different age groups and road users
regarding the questionnaire. The purpose of pre-testing is to check whether the

questionnaire is clear enough for local respondents to understand. According to the pre-
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testing results, the questionnaire was then improved accordingly. Pilot test, then proceed

after the pre-testing process.

More than to improve the questionnaire for respondents' understanding during
actual data collection, the purpose of the pilot test is to collect information on payment
card values, which can then be improved based on local values. To date, no previous
studies have attempted to clearly explain the process of determining the payment card
value. Hence, this pilot needs to collect that information in order to reduce bias in the
PC elicitation method. The pilot is also essential in determining the feasibility of the
design of CVM scenarios. A pilot test was conducted in HOSB Alor Setar, whose

process of data collection accurately reflects the actual data collection.

3.11.2 The importance of valuation questions

P

-

Valuation questions are critically important across thege studies because they provide a
[ eans [ o [Juan(]il] ] in[] ivil] uall s’ L6 \Clorsall el] (1 i) (] roveld en(] san(] ris[] rel]
are otherwise difficult to measure thrbugh/’ r;arket data. Valuation questions are
fundamental as they directly %p{ure how much individuals value safety enhancements,
allowing policymakers to inco‘ﬁidfate socioeconomic factors into safety investments.
Similarly, these qliestion]s help elicit accurate preferences for risk reduction by ensuring
respondents understand the concepts of safety and probability, thus leading to more

reliable estimates of WTP (Nor & Yusoff, 2003).

Additionally, the importance lies in translating subjective safety valuations into
monetary terms that reflect underlying social and economic conditions, making the
results useful for policy evaluation and resource allocation, especially in settings where
formal markets for safety are absent. Valuation questions enable the measurement of
how much individuals prioritize risk reduction, capturing variations in perception and
income levels that influence safety preferences (Chaturabong et al., 2011). Chaturabong
et al. (2011) further argued in their study that while valuation questions are very
important, they are essential in putting a value on human life and injuries (non-market
goods) through quantifying the trade-offs individuals are willing to accept and, as such,

constitute an important tool in general safety assessments.
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Lastly, a VOSL study focusing on pedestrians emphasizes the importance of
valuation questions themselves for the derivation of the value of statistical life and
injury risk reduction, as only through them can abstract safety benefits become a
quantifiable amount of money necessary to gain a foothold for meaningful cost-benefit
analysis and policy-making (Mofadal et al., 2015). In summary, these WTP questions
provide a cornerstone for knowing societal preferences for safety and thereby for

evidence-based policy making on safety issues.

3.11.3 Valuation questions scenarios

An additional aspect of the literature reviewing WTP for fatality reduction, injufy
reduction, and road safety measures-—is the—pretection scenarios presen’ted in the
valuation question, such as the use of helmets (Ainy et al., 2016; -Chaturabong et al.,
2011; Jazdzik-Osmolska, 2021) and protective gear or es/timated mortality in a colored
grid table (Mofadal & Kanitpong, 2010). As mentidned in Table 3.10, a Valuation
Question Section was included in the qu;:st}egh?jre’, which asked respondents for their
WTP. These WTP questions were hypotheticdl scenarios designed to gauge how much
respondents value reductiolns/’l;n/‘{’\‘l}e‘ risk of injuries and fatalities (Jazdzik-Osmolska

2021). The followings explain i detail the scenarios used in this study.

Table 3.10 WTP [ICVM Scenarios

"WTP Scenarios

_ Fatality risk reduction OE: How much (RM) are you willing to pay per year to install
retroreflective marking tape that is expected to reduce the risk of road
crash deaths by 50%?

PC: Choose the highest amount (RM) in the box that you are willing to
pay, per year, for retrospective marking tape. Please select the Payment
Card.

Injury risk reduction OE: How much (RM) are you willing to pay for a Helmet B per year to
reduce the risk of head injury from road crashes by 50%?

PC: Choose the highest amount (RM) you are willing to pay per year for
Helmet B. Please select the Payment Card.

National safety program OE: How much (RM) are you willing to pay to public funds per year for
fatality reduction the implementation of a national safety program that can save 50% of
the lives of road users?

0Jo Oe D onllinu
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[J 0 onl inuall ion

PC: CHOOSE the highest amount (RM) you are willing to pay per year,
for the National Safety Program. Please select the Payment Card.

Medical treatment (1 OE: How much (RM) are you willing to pay per year to get the first
treatment) medical aid treatment?

PC: Choose the highest amount (RM) you are willing to pay per year, to
get the first medical aid treatment. Please select the payment card.

Medical treatment (follow- OE: How much (RM) are you willing to pay per year to get this follow-
up treatment) up treatment to prevent your condition from getting worse?

PC: Choose the highest amount (RM) you are willing to pay per year, to
get follow-up treatment. Please select the payment card.

Notes: Refer to the complete WTP [ICVM-inthe appendices

3.11.4 Debriefing questions

P

P

This section typically follows the hypothetical WTPICVM scenarios and includes
debriefing questions, also known as followup. fcfgesﬁons, as recommended by Bateman
ed a0 DO ODODD O ese " uesTlons aill [ oassess [ [ eresd onl enl s’ [ ond ]
amount they stated. Additiﬁ/nz;ﬁy; ‘respondents were asked about the perceived
importance of their ‘involvem“en{in road safety improvement and how they would prefer
to contribute t6 é publkc fund. Contribution mechanisms included monthly salary
deductiorié,‘ tak-bésed deductions, payments through toll systems, voluntary donations,
or Out-of-Pocket (OOP) expenses. Correspondingly, respondents were also asked to
“Iindicate which entities they believe should be entrusted with managing the public
fund[J such as government agencies, private sectors, statutory bodies, non-statutory

bodies, or any other relevant institutions[ | based on their personal views.

3.12 WTP-CVM QUESTIONNAIRE VALIDATION

The CVMIWTP questionnaire underwent several stages of validation before the actual
data collection commenced. Once the study was finalized in terms of design, scenario,
and content, the questionnaire was sent for proofreading and back-to-back translation
from English to Bahasa Melayu, following the same process as the RT-QoL
questionnaire. However, the validation of the WTP-CVM questionnaire primarily

focused on expert review to assess the appropriateness of the questions and the
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suitability of the scenarios within the local context, despite some adaptations from

previous similar studies.

The face and content validity of the questionnaire was established through
expert review. The developed instrument was assessed by subject matter experts to
ensure the relevance, clarity, and appropriateness of the items in measuring willingness-
to-pay (WTP) for risk reduction. Feedback from the experts was incorporated to refine

the wording and structure of the questionnaire.

A pretesting and pilot study was subsequently conducted among respondents
with similar characteristics to the target population to evaluate the. Clarity,
comprehension, and feasibility of the instrament. Minorrevisions were made based both
on the pretesting and pilot findings to improve the overall flow and understanding of

P

the questionnaire. <

A

-

In terms of construct Validit}i, thé s&uﬁy employed a contingent valuation
approach based on hypothetical s¢enarios }/alther than multi-item latent constructs.
Therefore, formal construet %hdatlon techniques such as factor analysis were not
applied. Instead, constr]uc‘r Vahdlty was supported through the careful design of
Valuatlon‘scenarlos adapted from established studies (refer Table 3.8). The following
section further elaborates on the validation procedures undertaken for the WTPCVM

questionnaire.

3.12.1 Face and content validity

Both content and face validity were assessed by industry and academic experts in the
relevant field. First, an expert who was directly involved in VOSL studies conducted in
2010 and 2018 was consulted to provide input. Additionally, experts in CVM survey
design from Universiti Sultan Zainal Abidin (UNISZA), who had experience in
environmental valuation studies, were also consulted, and their feedback contributed to
the content validation process. The validation was directly carried out by two expert
road safety officers of the MIROS who are familiar with the local road safety situation.
In addition, two academic statisticians and an economics lecturer were requested for

consultation on aspects relating to the questionnaire design.
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This validation was necessary to confirm that the CVM survey was
methodologically correct to replicate and compare with another. The questionnaire also
needed to be practicable for the respondents, relatable to the local road safety situation,
easy to understand, and implementable to minimize the response bias. Six revisions are
made to the WTP-CV instrument, with the final pre-test conducted with a small sample

of motorcyclists.

3.12.2 Pretesting

The WTP-CVM questionnaire was pre-tested using a small Focus Group Discussion
(FGD) including pillion riders and motorcyclists. Because of the COVID-19 pandemic
situation at that time, the FGD was-limited to-10-participants. The researcher led apilot
session that took place as a one-hour Webex meeting. The primary-goal of ‘conducting
the FGD was to determine potential areas for improvemerlt for the questionnaire content
material, arrive at a common understanding of the CVM case scenarios, to get feedback
on the understanding by the respondents Qf }hs”ﬁb}rp‘ose of the study and to test whether
the average time taken to complete.the writ=up of the FGD was as per expectations.
Feedback from respondents wgs/&;}?fained after the training was done, which was used
to modify and refine the questidnnaire. Upon completion of the session, feedback from
participants was cdllecte]ci and used to revise and improve the questionnaire. The revised
version was then resubmitted to the panel of experts for further comments and validation

before proceeding with the pilot testing phase.

3.12.3 Pilot testing

A pilot test was conducted at the ED of HOSB, Alor Setar, Kedah. Similar to the actual
study, the pilot test employed the same methodology. A total of 79 participants were
successfully recruited to assess the condition and functionality of the questionnaire.
However, only 51 responses were available for analysis due to missing data. The pilot
test was essential to ensure that the questionnaire was in good condition, served the
intended purpose of the study, and facilitated preparation for the actual data collection.
In addition, responses from the pilot test were used to improve the VOSL scenarios

further. Overall, the questionnaire did not require major revisions, as respondents
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reported that the language and content were easy to understand during the debriefing.

O Ois Jondird eld O O e Juesl] ionnaire’s suill alliJiJ [0 Dorusein [J (e [Jainsl ull [

3.13 RESEARCH DATA COLLECTION PROCEDURES

Due to the restrictions imposed by the COVID-19 pandemic, face-to-face
communication and access to individuals, particularly within hospital settings, were
limited. As a result, a phone interview approach was adopted for participant recruitment
and data collection. Recruitment was conducted through the HOSB and HSB, using the
MTR Log Book and the electronic Health Information System (e-HIS). Data collection
was carried out via phone interviews and an online web-based survey, utilizing GF to
capture and store respondents' responses.—This-approach was deemed the _most
appropriate and safest mechanism to ensure the protection of both-the rcséarcher and
1 erestl onlJenl) sl [JilJeenall [Jing [ [ esull /]essC ull' D onl] inuall ionoll [J [Jesl]

A

process.

Data collection for this study was d/iv/idgd into two parts. The first part was a
structured telephone-al [ jniiu/-éfe'j "l ues[] ionnaire on res’J onll enl] s’ [1 [J [J [Dor [J [
second part was an "c‘ldministratfdnﬁof the RT-QoL questionnaire..

' |

Component 1, which focused on the WTPLCVM survey, was conducted via
telephone interviews using a structured questionnaire format. Section C contained the
)00 [0 sl enarios usel] [1o ellil1i1l] resilonl]enl]s” []iThimgaeton needea |
interviewer prompting because of the difficulty of the risk reduction questions, which
respondents might not be readily familiar with. The instructions were necessary to
ensure participants fully comprehended the hypothetical situations and were able to give
informed responses. The estimated duration for completing this component was

approximately 15 to 20 minutes.

In Component 2, the QoL survey was administered to respondents immediately
after they completed the first survey. The QoL questions were more direct, utilizing
closed-ended Likert scale items that were easier for respondents to understand. Note
that all questions were pre-programmed into the system and shared with respondents

through the provided link, similar to VOSL.
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O Oesurvell [Tinl] [Jas senl] via [J e resl]onllenl]s” [Jollille [I[1onesl] [][]
Google Form (GF) did not require respondents to sign in to any account. Instead,
respondents were directly guided to the questionnaire via the shared link. To enhance
the respondent experience and ensure smooth functionality, the researcher conducted
several pre-tests of the GF. These tests included verifying that the link was accessible
upon clicking and that the survey operated as intended. This effort was crucial to ensure
that both the pilot and actual data collection phases proceeded as planned and to

minimize the risk of technical errors that could potentially delay the study timeline.
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(MTE. + gHIE)
Transfar respondant
mfcmmation to EXCEL
MO Bend 3 WhatzApp
Phone call to respondant *|  riEssape to schedule
J ~ . appointrment
A -
YES 1 (42
- < 3 n'/
Brisfing and infroduetor 3|
to Ehlli} B>
- 1 ‘-’.
B Check rezpondent
Component 1 — WTE Survey razponse for missing
questions
YES
Component 2 — QUL Survey W .

Figure 3.4 Recruitment and data collection process
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As the data collection for this study involved individuals who sustained injuries
due to RTIs and was conducted during the COVID-19 pandemic, it was particularly
challenging to identify and recruit respondents. Therefore, after thorough discussions
with the ED physicians and consultants, it was decided that the process outlined in
Figure 3.4 would better facilitate data collection. The simplified process of respondent

recruitment and data collection was as follows:

1. Respondent identification and recruitment were conducted at the ED through
the patient Malaysian Trauma Registry (MTR) to the registration system,
electronic Hospital Information System (e-HIS). This process aimed to ensure

that the recruitment of Motor Vehicle Accident (MVA) cases complied with the

sOul O’s O eniTion [ D40 0 inl Tutel ond O [l o0 orl) O O Ois s anl]
0i0 0 o0 U erBrefet-metinTS Tusionr & cria‘]‘ nT orlJallionsull (] as [] [

phone number, patient ID (identification), typefro/f injuries, and triage zone
(yellow and green) was recorded in a fs,epa’ljate ‘Excel file. During this stage, a
filtering process was carried out 6 ;c/nsﬂlire that all selected patients met the
sl ul] in¢usion and exclqsifop criteria. This file served as the primary reference
for the subsequent d’a{a/i:_gi‘l-}jection process.

2. Once the .‘ identi]ﬁcation of potential respondents was completed, selected
iﬁfomiatioh was shared with the enumerators for data collection purposes. Only
stielillill [Deltaillsll sullll as [11le resllonl]enl]’s nalle anl]
provided to the enumerators to ensure that the respondents' privacy was

maintained throughout the process.

3. Enumerators contacted the respective respondents via phone. If the respondents
agreed to participate immediately, the study proceeded without delay. However,
if they were unable to participate at that moment, a WhatsApp (WA) message
was sent to schedule an appointment for the survey. The survey began with a
brief introduction to the study, including an explanation of its objectives.
Informed consent was also presented and explained to the respondents prior to

proceeding with the interview.

[] [l one nu
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4. For respondents who agreed to participate, a detailed explanation of the first
surveyl | the WTP survey (Component 1)[] was provided. Patients were guided

through the survey process by trained enumerators to ensure clarity.

5. Once the phone interview was completed, patients were reminded about the

second part of the study, which involved the QoL survey (Component 2).

6. The survey concluded once the respondents had successfully completed both the

WTP and QoL survey questionnaires.

The total number of questionnaires distributed and returned was recorded to
determine the response rate--Fellow-up were also implemented to enhance'pérticipation
(those who were not availableduring first-contact)-and ensure comipleteness of
responses. The response rate presented in Chapter IV /is’bésed on this documented
recruitment and data collection process. il D

(D

All participants in the stg@y'_’p/a/rticipéjczed voluntarily and were not subjected to

any form of coercion. Thel.re/seaf&ler took the initiative to invite eligible patients to

participate in the study, ensuring that informed consent was clearly presented and

explained prior'trolthe C(jmmencement of data collection. Note that participation in the

study: waé 'anénymous, with no names or identifiable information recorded in any part

of the study documentation. An information sheet and informed consent form were
“provided all [][le [leginning ol ! [ TeslJulll] [Toenllanlle [Tar[lil]illanlls’ unl] ersl
stlull [J’s old el [1ivesl] [1rollelJuresl] anl] [1 [ erlatgd infermation was | all ienl]
treated as private and confidential and was used solely for research purposes. The
information sheet and informed consent were included at the beginning of the survey.
Participants were given sufficient time to read the documents and make an informed

decision regarding their participation. Once the patients agreed to participate and signed

the consent form, they were considered to have voluntarily joined the study and were

expected to participate from start to finish. However, participants were informed of their

right to withdraw from the study at any point, including during data collection, without

any consequence.
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3.13.1 Involvement of vulnerable subjects

No minors or vulnerable subjects are involved in the study.

3.13.2 Research assistants

Research assistants were hired as enumerators to assist in the data collection process.
Since data collection was conducted through phone interviews and involved a
questionnaire containing CV scenarios, structured training sessions were provided to
ensure a standardized and consistent approach to administering the survey. The training
covered several key areas, including an understanding of the CVIWTP risk reduction
scenarios, responses to Frequently Asked Questions (FAQs) from respondents,
procedures for obtaining‘informed consent, and the standardized study infroductibn to
be used by all enumerators. Training sessions were conducted three times via Google
Meet, and additional discussions were held through a WA ;group to address any further

-~

queries or clarifications required by the enume;ato/rs.

A

- -

314 RESEARCH DATA ANALYSIS
%%

>
Descriptive and inferential “anaiysis of GLM for WTP determinants was conducted
using SPSS ,28'Vérsion, and the WTP cost was calculated using a formulated Excel
sheet. In“‘c'on;crast‘, the QoL descriptive and inferential analysis, as well as Binary
Lofgistic Regression (BLR), were also analyzed using SPSS 28 version. Table 3.11

“simplifies the planning for the current study data analysis.

Table 3.11 Data analysis planning

Variables Descriptions Analysis

Socio demographic = Age = Descriptive
=  Gender = Inferential
=  Ethnicity

=  Education
=  Marriage Status
= QOccupation

Socio economic = Income = Descriptive
=  Household income = Inferential
=  Household size

0Jo Oe D onllinu
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Injury Status =  Types of injury = Descriptive
= Injury severity = Inferential
Pre-Crash status =  Hospitalization history = Descriptive

= Inferential

Value of Statistical Life = Willingness to pay for injury risk = Descriptive
(VOSL) reduction (RM) = Inferential
=  Willingness to pay for fatality risk
reduction (RM)

=  Willingness to pay for national road safety

=  Willingness to pay for injury medical
treatment (RM)

=  Fatality cost (RM)

= Injury cost (RM)

Quality of Life = Functional =< Descriptive
= Physical = Inferential
*  Emotional N

3.14.1 VOSL Test of normality )
NP,

For the VOSL- dependent Variabl?, -no/rmalitg// assessment was conducted to determine
the appropriate statistical < gec/l‘iﬁiqile for further analysis. Initially, One-Way
Multivariate Analysis of Vérigflce (MANOVA) was considered appropriate, as the
dependent varidble is co]ntinuous and the independent variables are categorical, under

the assuniption of normal distribution.

To assess this assumption, normality tests using Kolmogorov[Smirnov and
Shapirol Wilk were performed. In addition, data transformation was attempted to
improve normality and to meet the assumptions required for parametric analysis such

as MANOVA.

However, the results indicated that the data did not satisfy the assumption of
normality even after transformation. Therefore, a Generalized Linear Model (GLM)
with a Gamma distribution was selected as an alternative analytical approach. This
model is suitable for handling positively skewed continuous dependent variables and

allows the inclusion of both continuous and categorical independent variables. The
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final analysis was conducted using the original dataset without transformation to

preserve data integrity and avoid unnecessary distortion of the observed values.

3.14.2 QoL Test of normality

Two statistical procedures, the Kolmogorov-Smirnov test and the Shapiro-Wilk test,
were employed to ascertain if the data adheres to a normal distribution. In all three
domains; emotional, functional and physical referred to the significance values (Sig.)
which are below 0.001, signifying that the data do not conform to a normal distribution.

The results were detaild explained in Chapter IV.

3.14.3 Binary Logistic Regression (BER) - QoL

To examine the association between socio-demographic, soCio-economic, injury-
related, and pre-crash factors and each domain of qualfty/ of lifel | namely, physical,
emotional, and functionall] a series of BLR aqalyées was conducted. This method was
selected due to the nature of the deper;den{ Vjﬁri;bles, which were measured as binary
oul [lolJes [1illel] [] LaDe‘gfifiIJeL aseill [ler[1[1ol) ) orlJigl ] [Joll [ [enl
for modeling the probability of a di'bhotomous and categorical outcome as a function of
one or more IVs. It aliovws for the estimation of Odds Ratios (ORs) to assess the strength

and direction of associations.

The IVs included categorical predictors from four major domains. Socio-
demographic variables consisted of age group, gender, ethnicity, education level,
marital status, and occupation. On the other hand, socio-economic factors included
respondent income, household income, and household size. Injury-related factors
comprised injury severity and type of injury, while pre-crash status variables included
the role of the respondent (motorcyclist or pillion rider), possession of a motorcycle
license (yes or no), purpose of travel at the time of crash, presence of insurance coverage
(yes or no), and history of road traffic crashes in the past year (yes or no). Note that all
categorical variables were appropriately coded, with dummy variables created where
necessary and reference categories clearly defined (e.g., B40 as the reference group for

income).
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Separate logistic regression models were constructed for each domain of QoL
(physical, emotional, and functional) to identify factors significantly associated with
higher quality of life in each respective domain. The results are reported in terms of
regression coefficients (B), Standard Errors (SE), OR, 95% Confidence Intervals (CI),
and p-values, with statistical significance evaluated at the 0.05 level. The results were

arranged in Table 4.18. Table 4.19 and Table 4.20, respectively.

3.14.4 Generalized Linear Model (GLM) - WTP

Generalized Linear Models (GLM) were employed when the data were continuous but
exhibited a non-normal distribution (p<0.01) as indicated by the aforementioned
normality test. The Gamma GLM is-suitable when the dependent variable is continuous
and positively skewed, characterized by data clustering at the lower_ end with an
extended tail on the right. The use of Normal GLM is corltrary, as the data is negatively
skewed, with the majority of data points concentrated at the lower end and a lengthy
tail extending to the left. Model 1 (retmyﬂ/é%vé marker-fatality risk reduction), 3
(Helmet-injury risk reduction), 5 (national”road safety program), 7 (I medical
treatment) and 9 (follow up meg’zc/m‘ zli"eatment) - (Open ended WTP) was analyzed using
GLM with Gamma distribution while Model 2 (retroreflective marker-fatality risk
reduction), 4 (HeZmet—in]j'ury risk reduction), 6 (national road safety program),8 (I*
medical t}?eqtmeni) and 10 (follow up medical treatment) - (Maximum payment card
WTP) was using GLM with normal distribution. The arrangement of the models were
guided by the framework of Preeda et al. (2011) whose study provided a

methodological basis that is well-suited to the present research context.

The results were extracted and summarized from the goodness-of-fit statistics,
which provide information to assess how well the model fits the data. Note that
parameter estimates were used to display the regression coefficient standard errors and
significance value for each predictor, and the Omnibus Test was used to show whether
the predictors were significant based on the Chi-Square test. The following table
illustrates the graphical representation of negatively and positively skewed data,

highlighting the distinctions in the analysis of the related data.
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3.15 RESEARCH ETHICS CONSIDERATION

1 0e Dol Jollings elJalJoralle [J e sllull[]’s researl] [1 el] [Jills all[Jrovall []
process, potential benefit of the study, study safety and efficacy, and the study

disposable and privacy.

3.15.1 Research ethics approval

This study was approved by the Ethics Committee Universiti Kebangsaan Malaysia
(UKM), with the approval number FF-2020-418. The study was also applied to the
Ethics Committee of the National Medical Research Register (NMRR). The approval
number is NMRR 20-3246-53718. The study will adhere to the principles of the

Declaration of Helsinki-and the Malaysian Good Clinical Practice Guidelines.

P

-

3.15.2 Research publication policy

A

-

)00 rest] onllenl! s?inll orll all ion O/Z/ﬁgim@s kept andsheindied discreetly, per
applicable laws and regulations. Additionally; when publishing or presenting the study
results, respondents' identitieﬁ/o/fipe;sonal information were not revealed under any
condition without their expre\ssg(’l consent. This research was published according to the
rules and regulations ]exhibited by the UKM Ethics Committee and NMRR.
Additionélly, appfoval was obtained from the Director General (DG) of the Ministry of
Héalth, Malaysia, prior to the publication of this research. Note that all information

obtained from the research was kept confidential.

3.15.3 Research potential benefits/risk of being in the study

Participation in this study did not affect [ [J e res[ |l onl[Jenl!’s [ real] [] enl,Jamdahe’ [ all
risk i1s minimal. The respondent is free to decline to answer any of the questions that
they feel uncomfortable with. The researcher believes that the information obtained
from this study will enhance policy decision-making in planning road safety and reduce
risk, ultimately affecting road users. If needed by the respondents, they will have access

to the study's outcome.
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3.15.4 Research safety and efficacy

All data and responses provided by the respondents are private and confidential, and
will be used solely for the purpose of the research. The survey given does not require
the res(lonllenl]’s all[luall nalle anll []ersonaAdditiomallyi/Irione of the
resl ] onl] enlassessments or physical examinations were performed during the study.
The structured telephone-administered questionnaire and self-administered survey were
the only data collection tools used in the study, as clearly stated in the information sheet

and informed consent form.

3.15.5 Research disposable and privacy

All data related to the study is destroyed after a period of storage of five glears. As the
data consists of res[] on[] enlinformation pertaining to the study, the ph&sical data in
the form of hard copies will be shredded, while the soft éoi)y data will be permanently
deleted from devices. Additionally, all study l;nks provided to the respondent for data

collection purposes were deactlvated once ( he submission period ended.

,/ )
316 SUMMARY | [ « W

1 |
O 0is O Oalller [Tas [eslrillel) severall sllrallegies [Jor [J[Je sull[l’s [elll
strat_egies/hav'e been carefully planned to reflect the method of the current study. Figure
3.5 summarized the entire research process. Each of these process is discussed in detail,

~as elaborated in Chapter III.
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CHAPTER 1V

RESULTS

4.1 INTRODUCTION

This chapter displays the results and analysis of the research findings. This chaptef
presents the results of the‘univariate and multivariate analyses, which are tilen overlaid.
Descriptive statistics were used to profile the independent and depen({ént variables,
while Gamma Generalized Linear Models (GLM) and "Iéinary Logistic Regression
(BLR) were employed to conduct the extended analysis. Gamma GLM was used to
analyze the association of independent Vari;f/blgé with VOSL, and BLR was used to
examine the Quality of Life (Qol) and its Independent Variables (IVs). IVs are socio-
demographic variables thaf /C/G/LIS;S; of the resl] onl]enl)’s agel] genl]er[] rallel] ellull)allic
marriage status, ,andf‘)'ccppation. ‘Jollioel]l onol il s [1onsisl]soll resl]onl]enl]s” inllollell
household iriComé, and household size. Injury status consists of the injury form and
inD‘urD séVeriD 00O as [J el 0 as [J [J e resrasn Stan§) shitheincludes those with
;1 hospitalization history prior to the survey, the purpose of travel, insurance, license

‘ status, and whether the respondent was a motorcyclist or a pillion passenger.

Here, we lay out the univariate and multivariate extended analyses of the
research data. The analysis began with a section-by-section approach, following the
questionnaire. [lirs{] [] resllonllenl]’s sollio [Jellograll(Jill anl] ellonollil] an
resl]onllenl]’s all [Jillionall inllorlJallion as a roal! user anl! [JosllilJall []isl]orl]
res[ ] onl] enVasue of Statistical Life (VOSL), which consists section of WTP for injury
risk reduction and fatality risk reduction (RM), WTP for national road safety program
and injury medical treatment (RM), and finally, the calculation of cost of injury risk

reduction and fatality risk reduction [ [1 [1 [ anl] [Tas[l [][] is [1 [Jeresllonl]enl]’s [1uallil
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respond. Tables, charts, and illustrations were used to assist the representation of

findings and will be further discussed in Chapter V.

4.2 RESPONSE RATE

The study successfully disseminated 875 surveys to the respondents, and a total of 546
surveys were returned. The final calculations for the study samples were available for
analysis after the data were cleaned. The total was 546 from 875 surveys, which were
delivered to the respondents, resulting in a 62.4% response rate. This moderate response
rate may be related to the nature of the study, which involves patients at the health
center, a setting commonly associated with difficulties in engaging participants in
research endeavors. We will elaborate further-on-the reason behind the res'ﬁpdnse rate

being presented in this manner in the discussion section, Chapter V-onwards.

P

P

4.3 RESPONDENT’S SOCIO-DEMOGRAPHIC ¢

(
This section specifies the socio-demoggghi; characteristics of the respondents
involved in the study. Aﬂicul\%;iﬂg these traits is crucial, as they furnish vital
background for evaluating ’tflfc//n‘e}it studies and conclusions. The variables examined
encompass age, ,geﬁdér,]race, educational level, marital status, and occupation along
with its sector in_Table 4.1. By outlining the demographic profile of respondents, this
sectidn heips to ensure that the results are better understood within the context of the

res[] onl[] enbalkground.

4.3.1 General profile

Table 4.1 General Profile Socio-demographic

Variables n Percentage %
Age 18-29 269 493

30 (164 245 449

[65 ++ 32 5.8
Gender Male 415 76.0

Female 131 24.0

[Jo e [lonl]inu
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Race

Education

Marital Status

Occupation

Occupation-sector _-

Secondary Education

l

Malay
Chinese
Indian
Others

Primary Education

Tertiary Education

Single
Married

Laborers
Fisherman
Industrial Workers
Service Workers
Students
Admin clerk
Self employed
Pensioner
Professionals”
Houscwife:

ARy
Aty
Une?nployed

Government

Private

> o Sy

457
23
62

12
228
306

256
290

10

40
99
70 .

)

114
57
59
26

20

286
260

83.7
4.2
11.4
0.7

2.2
41.8
56

46.9
53.1

1.8

0.97
7.3
~18.1

12.8
7.7
20.9
10.4
10.8
4.8
0.7
3.7

52.4
47.6
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432 Age

The initial analysis of age data exploration showed that the data were not normally

distributed. Hence, a median was used to determine the age structure across the

population under study. The median age is 30 years old with a standard deviation of

14.9, which falls under the adult categories of respondents, with 18 being the minimum

age and 79 years old being the maximum age. The analysis of road crash data reveals

that a significant majority of 269 respondents, accounting for 49.3%, were teenagers

and young adults aged between 18 and 29 years old. This demographic appears to be

the most affected by road crashes, highlighting a critical concern for this age group. In

contrast, adults aged between 30 and 64 years constituted 44.9% of the respondents

involved in road crashes, indicating that middle-aged individuals also face substantial
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risks on the road. Furthermore, elderly individuals aged 65 and above made up 32
respondents, or 5.8%, of those involved in crashes. This data underscores that while
road crashes occur across all age groups, the incidence is notably higher among young,
productive individuals, suggesting a need for targeted road safety interventions and
awareness programs for younger populations. The trend of higher crash rates among
young adults could be attributed to factors such as increased mobility, riskier driving
behaviors, and higher exposure to road traffic, making it essential to address these issues

through comprehensive safety measures and educational campaigns.

4.3.3 Gender

The gender distribution revealed-a—significant-predominance of male participants.
Specifically, out of a total of 546 respondents, 415 respondents (76.0%) were male,
while 131 respondents (24.0%) were female. The marke/dly higher proportion of male
respondents is consistent with national road traffic stafistics, which frequently report a
greater involvement of males(’] particularlygﬁ%or(:yclistsD in road traffic crashes in
Malaysia. This gender disparity may be-attributed to several factors, including higher
levels of risk exposure, tpayc’i'l %£§(iﬁency, and motorcycle ownership among males
compared to females, Given thdt the present study focuses on motorcycle-related crash
survivors, the observed ]gender imbalance is both expected and representative of the

population under investigation.

4.3.4 Ethnicity

The demographic analysis of the respondents revealed that a substantial majority were
of Malay descent, totaling 457 individuals, which constitutes 83.7% of the sample. This
is followed by respondents of Indian ethnicity, amounting to 62 individuals or 11.4%.
Chinese respondents accounted for 23 individuals, making up 4.2% of the total.
Additionally, other races were represented by 7% of the respondents, indicating a
diverse yet predominantly Malay population within the sample. This distribution
highlights the significant representation of Malay individuals compared to other ethnic
groups, suggesting that the study's findings may be particularly reflective of the Malay
community's experiences. The inclusion of respondents from various ethnic

backgrounds provides a comprehensive overview. However, the overwhelming
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majority of Malay respondents may also point towards specific cultural or regional

factors that are unique to the study's location and the study itself.

4.3.5 Education

The majority of the respondents had attained higher education, with 306 individuals, or
56%, having completed their studies at either a university or a college. This indicates a
well-educated sample population, with more than half possessing tertiary education
qualifications. Following this, 228 respondents, accounting for 41.8%, had completed
their education at the secondary school level. This substantial proportion underscores
the importance of secondary education in the respondents' backgrounds. In contrast,‘ a
small minority of the respondents;-specifically—12-individuals or 2.2%, were primary
school leavers. This demographic detail highlights the varying educational béckgrounds
among the respondents, with a significant skew towards h/igher education, reflecting the

age of the respondents under study.

o)
4.3.6 Marital status 9 et

P

The marital status of thé ‘re-/gp‘o‘ﬁdents reveals a notable distribution among the
participants. A majérity 0f 290 respondents, or 53.1%, were married, representing the
largest segment of the sample. This indicates that more than half of the respondents
were in mafital relationships, which could potentially influence their perspectives
within the study. In contrast, the remaining respondents, totaling 256 individuals or
46.9%, were single. This proportion reflects a significant number of individuals who
are not currently in marital relationships. Despite this near-equal split, the difference in

marital status between the married and single respondents is relatively small, suggesting

that the study encompasses a balanced representation of both marital statuses.

4.3.7 Occupation

The occupational distribution among the respondents reveals a diverse range of
employment statuses. A significant proportion, comprising 114 individuals or 20.9% of
the sample, were self-employed. This group includes individuals engaged in various

forms of entrepreneurship, such as owning their own businesses or operating online
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enterprises. Following this, 99 respondents, or 18.1%, worked in service-oriented roles,
with a notable number being Grab riders, who contribute to the gig economy through
ride-hailing services. Students represented 70 respondents, accounting for 12.8% of the
sample, indicating a considerable presence of individuals who are currently pursuing
their education. Among the professional sector, 59 respondents, or 10.8%, were
employed as teachers or lecturers, highlighting the involvement of educators in the
study. On the other end of the spectrum, the least represented occupations were those
in the military and fishing industries, with only 4 respondents (0.7%) identifying as
army personnel and 5 respondents (0.9%) as fishermen. This distribution underscores
the broad spectrum of occupations represented among the respondents, from self-
employment and service roles to specialized professional and minimal representation in
traditional industries. It/is also indicated that regional factors are involved in the

selection of study locations.

4.3.8 Occupation sector
S CAD

The occupational distribution of the respondents reveals a fairly balanced representation
between the public and ppjva}/e/s}?étz)rs. A majority, comprising 286 respondents or
52.4%, were employed in the “government sector. This significant proportion might
reflect a robust pfesenc]e of individuals working within various public institutions,
which often jnclude roles in administrative, educational, and public offices. Conversely,
260 respondents, amounting to 47.6%, were employed in the private sector. This group
might encompass a range of industries such as finance, technology, and manufacturing.
The relatively small difference between the two sectors, just 4.8 percentage points,
suggests a notable parity in occupational distribution among the study participants. This
balance indicates that both public and private sector employees are well-represented,

providing a comprehensive view of employment across different organizational types.

4.4 RESPONDENT’S SOCIO-ECONOMIC

This section describes the socio-economic attributes of the respondents included in the
study, as encapsulated in Table 4.2. Describing these attributes is important as they
provide essential context for interpreting the subsequent analyses and findings. The

variables considered include monthly income, household income, and household size.
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O Oese [1Darall [Deris[1ilJs noll onlJ[J olJ[Jer an overviel] ol]l [J[Je resl]onllenl
background but also serve as potential explanatory factors that may influence outcomes
examined in the study. By outlining the socio-economic profile of respondents, this
section helps to ensure that the results are better understood within the context of the

OardJi0J 10 anJ s’ OJinanJiall an] [Jousel] o) J O ir0J ull sl anl] es[]

4.4.1 General profile

Table 4.2 General Profile Socio-Economic
Variables n Percentage %
Monthly income Category 1 (B40) 526 96
Category 2 (M40) 20
Category 3 (T20) 0
Household income Category 1 (B40) 498 = - 91.3
Category 2 (M40) 45 8.24
Category 3 (T20) ¢ 3 0.55
/ | —
Household size Small_ ~ : v 474 87
_Médium 70 12.8
O ""Large 2 0.3

Ve

4.4.2 Income (RM) |

The majoﬂty of the respondents, amounting to 526 individuals or 96%, reported
rhonthly incomes that fell within the B40 category, which ranges from less than
RM2,500 to RM4,849. This indicates that a significant portion of the participants
belonged to the lower-income group. In contrast, the remaining 4% of respondents had
monthly incomes ranging from RM4,850 to RM 10,959, placing them within the M40
category. This distribution highlights the economic disparity among the respondents,
with the majority earning considerably less than the minority who fall into the middle-
income bracket. The categorization of incomes into B40 and M40 is crucial for
understanding the socioeconomic dynamics. However, it is understandable that the
categorization of income may be influenced by regional factors, such as the study

location and the respondents' occupational backgrounds.
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4.4.3 Household income (RM)

Most respondents in the study, totaling 498 individuals or 91.3%, were from households
classified within the B40 income group. This group represents the bottom 40% of
income earners in Malaysia, typically earning less than RM4,850 per month. A smaller
portion of the respondents, amounting to 45 individuals or 8.24%, came from
households in the M40 category, which includes the middle 40% of income earners with
monthly incomes ranging from RM4,850 to RM10,959. Notably, only a very small
fraction of the respondents, accounting for 0.55%, were from the T20 income category,
which represents the top 20% of income earners. These allocations of income groups
were more towards the B40 categories, which were closely related to the location under
study, specifically the government—hospitals—that housed most of thése patient

categories.

P
-

A

4.4.4 Household size

-

£

A significant majority of the respondcnts,/toja}i’ng 474 individuals or 87%, reported

coming from small households, wgii(;htypically consist of 1 to 3 members. This suggests
that most respondents live ijrl/’ir/eia"'tively compact family units. In contrast, a smaller
portion of the rcspo’hdents, 12.8%, come from medium-sized households that include 4
to 6 membefs. This reflects a moderate family size, which is less common among the
respondenfs.’ Notably, only a very small fraction, 0.3%, comes from large families.
These households, with more than 6 members, represent the minority among the
respondents. This distribution highlights the prevalence of smaller household sizes

within the surveyed population, suggesting a trend towards smaller family units.

4.5 INJURY STATUS

This section specifies the injury status of respondents, emphasizing the types and
severity of injuries received, as described in Table 4.3. Documenting these features is
crucial, since they provide the clinical background for interpreting the study
outcomes.The type of injury provides insight into the nature of the trauma encountered,
whereas the severity of the injury indicates the degree of physical impact and its

possible consequences for recovery, treatment requirements, and quality of life.By
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outlining both the type and severity of injuries, this section establishes a clearer
unll ers[ anl]ing o] [ [Je resllonlJenlls’ [Jellillall [Jonllillion anl] ills [Jollenl]i

subsequent findings in the study.

4.5.1 General profile

Table 4.3 General Profile Injury Status
Variables n Percentage %
Type of injury Fractures 341 62.5
Non fractures 205 37.5
Injury severity Minor 198 36.3
Moderate 197 36.1
Serious 141 25.8

Unknown 10 (n8-

P

P

This section will include the types of injury, which{were divided into fractures and
others. It is very common for post—crashr p?hffnis to suffer from fractures compared to
other conditions, which are limited to abrasion; laceration, and trauma of the skin. This
has been clearly seen in the h?/sﬁi;cgi information system. Therefore, the study decided
to divide the injury types inte ﬁé&ures and those other than fractures. Meanwhile, the
determinants of the inju]ry scale were referred to the Abbreviated Injury Scale 2015
Version ('Th‘e'Abbreviated Injury Scale (2015 Revision) 2016). The coding of each

injury was assisted by two coders from the Malaysian Institute of Road Safety Research

AMIROS) and one medical staff member.

4.5.2 Types of injury

A total of 546 injury cases were analyzed to determine the distribution of injury types
among respondents. The most prevalent type of injury was fracture, reported by 342
individuals (62.6%), which constituted the majority of all injuries sustained. This
finding highlights the significant burden of bone-related trauma among the injured
population. The second most common injury was abrasion, accounting for 63 cases
(11.5%), followed by soft tissue injuries with 57 cases (10.4%). Other reported injuries
included laceration (n = 36, 6.6%), concussion (n = 13, 2.4%), and traumatic brain

injury (n = 10, 1.8%). Less frequently reported injuries were hematoma and unknown
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injury types, each comprising 1.6% of the total cases (n = 9 each), abdominal injuries
(n =3, 0.5%), lung contusion (n = 2, 0.4%), and both contusion and dislocation, which
were the least common at 0.2% (n = 1 each). The cumulative percentage indicates that
by the time fractures are considered, over three-quarters of the cases (77.5%) have been
accounted for. This suggests that a large proportion of injuries fall into a small number
of categories, with fractures, abrasions, and soft tissue injuries alone constituting over
84% of all reported injuries. Overall, fractures contribute to the major types of injury,

with 62.5% compared to non-fracture categories, 37.5%.

4.5.3 Injury severity (Abbreviated Injury Scales (AIS) and Multiple Abbreviated Injury
Scales (MAIS)

In this study, most respondents were found to have suffered multiple injuriés; Theréfore,
the Maximum Abbreviated Injury Scale (MAIS) was used instead of the Abbreviated
Injury Scale (AIS). However, the MAIS score was derif/ezl based on the highest AIS
score identified for each individual, and the calgl_lla:[ion was referred to The Abbreviated
Injury Scale© 2015 Revision May. The g@erfty of injuries sustained by the 546
respondents was assessed usigg ﬂ;rci MAIS classification. The findings revealed that the
average severity score was"z.OfZ.'(S‘D = 1.23), with a median score of 2.00. The injury
severity ranged from a minimum of 1 to a maximum of 9, indicating a wide variation in
the level of‘t'r'aurna experienced. Based on the categorical classification, the majority of
respondenfs'sustained either minor or moderate injuries. Specifically, 198 individuals
(36.3%) experienced minor injuries, while 197 individuals (36.1%) suffered moderate
injuries. Meanwhile, 141 respondents (25.8%) sustained serious injuries, and 10 cases
(1.8%) were categorized as unknown. Cumulatively, minor and moderate injuries
accounted for 72.3% of all reported cases. This suggests that although the majority of
injuries were not life-threatening, a significant proportion of individuals still
experienced serious trauma. The high proportion of moderate and serious cases
underscores the need for timely and appropriate post-crash interventions, rehabilitation,
and follow-up care, particularly among vulnerable road users, including motorcyclists

and their pillion passengers.
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4.6 PRE-CRASH STATUS

This finding aimed to delve into res[] onl[] en[¢mshs experienced prior to the survey,
their hospital admissions, and whether the respondents were either motorcyclists or
pillion riders during the crash, or had any takaful for crash coverage describe in Table

4.4.

Table 4.4 Pre-Crash Status

Variables n Percentage %
Role in crash Motorcyclist 100 18.3
Pillion 446 81.7
Motorcycle license Yes 512 9338
No 34 _ 6:2
Purpose of travel Non-work related 281 B 51.5
Work related 265 48.5
Private insurance Yes Vs /‘/ =3 2267 48.9
No o W82 279 51.1
Crash in past 1 year O "’:Yes 63 11.5
«" No 483 88.5

The “analysis of motorcycle crash data reveals several critical insights. A
s‘igniﬁcant‘ ‘majority of the respondents involved in the crashes were pillion riders,
totaling 446 individuals 81.7%, compared to 100 motorcyclists, who constituted 18.3%
of the respondents. Additionally, it was found that 512 respondents, or 93.8%, had a
valid license at the time of the crash. Interestingly, 51% of these crashes occurred while
the individuals were traveling for work-related purposes. The study also highlighted
that 279 respondents, or 51.1%, did not possess any form of private insurance, such as
Takaful or life insurance, whereas 267 respondents, accounting for 48.9%, did have

such coverage.

Further, the respondents were queried about their road crash experiences over
the past year. It was observed that a substantial majority of 483 respondents, or 88.5%,
had not been involved in any road crashes during that period. However, 63 respondents,

equating to 11.5%, had been involved in road crashes within the past year. Of those who
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had crashes, 60 individuals, or 9.3%, required outpatient hospital visits, while three
respondents needed hospital admission for periods ranging from one to three days.
Regarding the severity of the injuries sustained in these crashes, 54 respondents, or
8.4%, reported having slight injuries, whereas nine respondents, making up 1.4%,
reported moderate injuries. This additional data provides some overview of the
res[] onl] enlctash, hospital, and situational information surrounding motorcycle
crashes, highlighting the high involvement of pillion riders, the significant percentage
of work-related travel crashes, and the varied insurance coverage among the

respondents.

4.7 RESPONDENT’S ATTITUDE TOWARDS LOCAL ROAD SAFETY

In this section, respondents were questioned about their views on current road safety.
Generally, the respondents were asked about their views Pnlot:al road safety, including
improvements to the current system, such as roads béing maintained periodically, the
addition of motorcycle lanes, and the use Qf }eghii})eldgy systems to control vehicle speed
on the road. The respondents were also asked whether the current local road safety needs
improvement and whether }hé;iﬁxggi\;ement of road users is important in reducing the
statistics of road crash injuries“and deaths. Respondents also asked if they might get

involved in road cfashes]in five (5) years.

The respondents' attitudes towards the importance of local road safety were
overwhelmingly positive, with an impressive 545 respondents, or 99.8%, agreeing on
its significance. Only a very small portion, 0.2%, disagreed, indicating near-universal
recognition of the issue's importance. Furthermore, 541 respondents, constituting
99.8%, agreed on the necessity of specific improvements to road safety. These
improvements included maintaining road conditions, adding dedicated motorcycle
pathways, and utilizing digital systems for speed control for motorcyclists. Such

measures were deemed crucial for enhancing road safety.

Additionally, an overwhelming majority of 98.3% of respondents concurred that
the current local road safety measures required substantial improvement. When asked
about the importance of their empowerment in reducing road injury statistics, a

significant majority of 83.5% agreed, though 20 respondents expressed a differing view.
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This indicates a strong belief in the community's role in enhancing road safety, despite
some dissent. Similarly, 95.9% of respondents agreed that their empowerment is crucial
in reducing the fatality statistics of road crashes, reflecting widespread support for
community involvement in safety initiatives. Lastly, 81.5% of respondents
acknowledged that they might encounter or be exposed to a road crash at least once in
the upcoming five years. This acknowledgement highlights the perceived risk of road
crashes and underscores the urgent need for continuous improvements in road safety

measures to mitigate these risks.

4.8 WILLINGNESS TO PAY (WTP)

VOSL was using WTP as an al | [broat[] lotierive [| [1eresl] onl)enl’s Lhallallil) [J risl]
injury risk reduction, WTP for the national safety program, and- WTP. for medical

treatment with both initial treatment and follow-up treatment.’

A

-

This section analyzes the associatiorl/ef”injlependent variables and VOSL, which
consists of WTP for fatality reduction, WP for injury reduction, and WTP for medical
treatment. Here, we aim to/inxz/es/t;i‘gét‘e the simultaneous effect of multiple IVs (socio-
demographic, sociq-economic{hﬁd injury status) on several continuous dependent
variables (fatality risk rehuction, injury risk reduction, and medical treatment). The IVs
are treated-as cate‘gorical variables, and the Dependent Variables (DVs) are treated as

eontinuous (RM) data.

The survey has provided respondents with both open-ended and closed-ended
questions. While open-ended questions were designed to determine res(]onl]enl[]s’
maximum WTP, the closed-ended questions were designed to determine whether
respondents are willing to pay more for fatality reduction, injury reduction, and medical
treatment. Hence, here are five models assembled: WTP to reduce fatality Model 1
(open-ended) and Model 2 (closed-ended), WTP to reduce injury Model 3 (open-ended)
and Model 4 (closed-ended), and medical treatment Model 4 (open-ended) and Model
5 (closed-ended).
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4.8.1 Mean and median of WTP

Due to the non-distribution of data, the median was used to determine the average WTP
by respondents in terms of fatality risk reduction, injury risk reduction, medical
treatment, and attention to pay for the national safety program. Table 4.4 below

simplifies the median of each scenario.

Table 4.5 Mean and Median of WTP

Scenarios n (546) Mean IQR Median
(RM) (RM)
Retroreflective Marker Tape 28 10 30
Payment Card Retroreflective Marker Tape 26 10 A0
Helmet 53 25 -7 50
Payment card - Helmet 45 .20 ' 50
National safety program 36 30- 35
Payment card [/National safety program 34° 25 40
First emergency treatment ) // 64 70 50
Payment card [JFirst emergency treatment -\ 57 70 50
Follow-up treatment K /: > 59 20 40
Payment card [ Follow-up treatment ¢ 7 45 20 40
&

Table 4.4 above presetits /the mean and median ol ] res[] onl[] etW'EP on all
safety-related sceﬁérios, LVhiCh shows both respondents' WTP and their maximum WTP
using the‘Payfnent Card (PC) method. As most of the studies previously used the mean
(Chaturabong etal., 2011; Mon et al., 2018, 2019; Puttawong & Chaturabong, 2020) to

_calculate the fatality and risk reduction cost, a similar action was used to allow

comparison against other studies.

The average WTP for Retroreflective Marker Tape is RM 28, although the
median is marginally more at RM 30 Utilising a PC in this context yields a slightly
reduced mean of RM 26, while the median persists at RM 30. Both WTP interquartile
range (110000 Das DOOOOOOD suggesiing [1[0all e DilJO e OOI

expenditures fell within a narrow spread of RM10.00 around the median.

The average willingness to pay for a helmet is RM 53, while the median is RM
50. In the helmet scenario, the mean utilising a PC decreases to RM 45, while the

median remains the same at RM 50. The findings revealed that the median expenditure
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for the helmet was RMS50.00, accompanied by an interquartile range (IQR) of
RM25.00. In contrast, the median for paymnt card helmet was similarly RM50.00, but
with a narrower IQR of RM20.00. This signifies that while the core spending amount
remained constant, the expenditure dispersion exhibited greater variability for Topi

Keledar B in comparison to Kad Pembayaran Topi Keledar B.

In a National Safety Program, the mean WTP is RM 36, with a median of RM
35. Conversely, the PC technique yields a mean of RM 34 and a marginally elevated
median of RM 40. Despite the closeness of both medians, the increased median of
RM40.00 for the payment card [national safety program, coupled with its narrower
IQR of RM25.00, indicates that expenditures via the payment card were marginally
higher and more consistent than those of the national safety program, which exhibited

a median of RM35.00 and a broader IQR of RM30.00.

P
-

A

The average WTP for First Emergency i[reeitment is RM 64, whereas the median
is RM 50. Upon the application of the RC mého& the mean diminishes to RM 57, while
the median remains constant at RM 50. Ad;i/itionally, the investigation indicated that
the median spend for ﬁrst"el/ne/gééncy treatment was RM50.00, with an interquartile
range (IQR) of RM70.q0. Lii{ewise, the payment card [ first emergency treatment
exhibited a median of RM50.00 and an interquartile range of RM70.00, signifying that

both categories possessed same central pattern and variation in expenditure.

The average WTP for Follow-Up Treatment is RM 59, whereas the median is
RM 40. Utilising the PC technique, the mean declines to RM 45, but the median persists
at RM 40. The results reveal discrepancies in mean willingness to pay between direct
and PC methods. However, the medians for the majority of cases generally remain
consistent which further indicated that the median expenditure for follow up treatment
was RM40.00, with an interquartile range (IQR) of RM20.00. An identical trend was
noted for the payment card follow up treatment, which similarly exhibited a median of
RM40.00 and an interquartile range of RM20.00, signifying that both categories
possessed same central tendency and variability in expenditure. The highest WTP
(mean RM 64) is noted for First Emergency Treatment, underscoring its perceived

significance among responders.
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4.8.2 WTP for fatality and injury risk reduction

In the methodology section, it has been mentioned that to calculate the fatality risk
reduction, a formula was used, which is fatality risk reduction = WTP/ 11 (1 [J [J [] ange o[
risk). The calculation was performed using an Excel spreadsheet that has been
formulated with formulas both suggested by Mofadal & Kanitpong (2010) and
Chaturabong et al. (2011). The entire items involved in the calculation are explained in

the Methodology Section, Chapter 111, of this thesis.

Table 4.6 Respondents Probability and risk reduction for HSB and HOSB
Number HSB and HOSB
*Number of motorcycle users-(1+) 14,322,201
*Number of fatalities (2) 3959

*Number of injuries (3) 6037

*Number of motorcycle crashes (4) 117,786

Probabilify [
Prob. of crash (5) = (4/1) Rt & __; 0.008224015 [ [ 1 00 [ 1
Prob. of injury/fatal (6) = (2+3)/4/ s 0.084865774 (1 (1 10 [0 [0 |
Prob. of fatal (7) = (2/243) ), |~ 0396058423 11 1100 [ 1
Prob. of injury (8) =/(\3/fj3)’} 0.603941577 00 000 O [
) .
P Risk

“Risk of fatality (9) = 5x6x7 0.000276424 (2.76 x [1 [ [ [
Risk of injury (10) = 5x6x8 0.000421513 (422 x [1 [ [0 [

*number as of 2019 as per Laporan Perangkaan Jalan Raya Malaysia PDRM (PDRM 2019)
formula from (Chaturabong et al. 2011; Mofadal & Kanitpong 2010)

*HSB = Hospital Sungai Buloh *HOSB = Hospital Sultanah Bahiyah

*(1) until (10) = the steps of calculation

A total of 14,322,201 motorcycle users were recorded in the study population.
From this, 111,786 motorcycle-related crashes were reported, resulting in 3,959
fatalities and 6,037 injuries. Based on the calculated figures in Table 4.5, when scaled
to a population of 100,000, the estimated fatality risk among motorcyclists and pillion
riders was 0.000276424 (2.76 x [J [J)[] [which translates to approximately 27.64
individuals per 100,000 population. This suggests that about 28 individuals out of every
100,000 are willing to pay for the proposed safety improvement. In this case, the use of

retroreflective tape is employed to reduce the risk of fatality. Meanwhile, the risk of
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injury was calculated at 0.000421513 (42.1 x [ [))[eqnivalent to approximately 42.15
individuals per 100,000 population. This implies that, statistically, about 42 people out
of every 100,000 would benefit from the proposed injury prevention measure, namely
the use of a helmet, based on the risk reduction scenario presented in the WTP study.
Hence, expressing these risks in a standardized population format enhances
interpretability and policy relevance by illustrating the broader societal impact of

individual safety investments.

4.8.3 The cost of fatality and injury risk reduction

The costs of fatality and injury risk reduction were also calculated based on the WTP
approach using a formulated Excel-TFable 4.6-shows the cost of fatality and injury risk
reduction for this population. |

P

-

Table 4.7 The cost of fatality and injry risk reduction

/~_ Value (RM)
Fatality 7 194;058.41 to 101,293.66
Injury <5 1= 24,494.88 to 28,849.52

3

]fataility risk reduction ranged from RM94,058.41 to
RM101,293:66, and the value of injury risk reduction ranged at RM24,494.88 to

The estimated

RM28,849‘.‘52, representing the monetary values that individuals place on reducing the
risks of motorcycle-related injuries, respectively. These values are derived from the
respondents' stated WTP for small reductions in risk[ | specifically, RM26 to reduce the
risk of fatality by 0.000276424 [ [J [J [J [J land RM457to teduce the risk of injury by
0.000421513 (4.22 x [ [1 [tlsimportant to note that these values do not represent the
price of a single person's life or injury. Instead, they reflect the total amount that a
population, on average, is willing to pay to reduce the risk of one statistical death or
injury. In other words, the figures represent a collective value placed on improving
safety, not the value of an individual. Additionally, using both open-ended WTP and
maximum payment card WTP, if many individuals are each willing to pay RM28 and a
maximum of RM26 to reduce their fatality risk, the collective value of saving one life

would amount to RM94,058.41 to RM101,293.66.
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Similarly, RM24,494.88 to RM28,849.52 reflects the total societal value of
avoiding one injury when individuals are willing to pay of RM53 to maximum of RM45
for a small reduction in injury risk. These estimates are vital in economic evaluations
and policy decisions, as they provide a benchmark for determining whether investments
in road safety interventions are worthwhile. For example, helmet laws, devices such as
retroreflective tape, safer road infrastructure, or awareness campaigns are all cost-
effective measures. In essence, the values serve as evidence of how much motorcycle
users value their safety and can guide the allocation of resources toward interventions

that yield the greatest societal benefit.

In summary, by using the WTP [LICVM, the cost of fatality risk reduction which
represented by the VOSL was estimated to range between RM RM94,058.41 and
RM101,293.66 while the cost of injury risk reduction was estir_nated at RM24,494.88 to
RM28,849.52. o

A

-

4.8.4 WTP for the national safety progran( - )

The findings from Table 44y3ai7/h1/eh revealed the mean WTP, indicated that the average
WTP for the national road safety i)rogram among the 546 respondents was RM36 per
person per year. Additi(lnally, based on the payment card method, the highest mean
WTP by r'esponde‘nts was RM34. Both values reflect the monetary amount respondents
are willing to contribute annually to support a program that could reduce road fatalities

by 50%.

O esalle D000 [ [ formulaiwas used to determine the WTP for the
national safety program. Respondents are WTP for RM36, and the maximum WTP was
for RM34 per year for the national safety program improvements, such as the
development of additional, wider lanes specifically for motorcycle users, installation of
road barriers, improved maintenance of road surface conditions, intensive road safety
education for road users, and installation of street lights. According to the WTP-CVM
survey, the respondents were asked, “On average, there were 3000 deaths due to
motorcycle crashs, therefore, how much (RM) are you willing to pay to public funds

per year for the implementation of a safety program that can save 50% of the lives of
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road users?”. This design of questions is similar to that applied in Ainy et al. (2016)
and Mofadal & Kanitpong (2010).

Calculating the VOSL for a road safety program starts by identifying the
baseline individual risk, which refers to the original probability that a person will die in
a road traffic crash before any safety intervention is introduced. In this road safety
hypothetical scenario, with 3,000 road deaths per year and a national population of 32
million, the baseline individual risk is 3,000 divided by 32,000,000, which equals
0.00009375 or about 0.0094%. This means that, under current conditions, each
Malaysian has a 0.0094% chance of dying in a road crash each year. If a safety program
can reduce these deaths by 50%[) from 3,000 to 1,5000] the new indiyidual risk
becomes 0.000046875. The change in risk, or the amount of risk_reduced by the
program, is calculated by subtracting the new risk from the baselihe risk, resulting in
0.000046875. In other words, this means that there are about 3,000 road deaths each
year, and the national population is around 32/milli40nfThis equals roughly 9.4 deaths
per 100,000 people each year. If a safety. p@gfa_ﬁd could reduce road deaths by half [
from 3,000 to 1,500 [ the rate would droi)/ to 4.7 deaths per 100,000 people. The
difference between these twc?%/t,é"s«;74.7 per 100,000, represents the reduction in fatality
risk that the program WPul({ achieve. This is the scenario that was explained for the

WTP for thenational road safety program.

The baseline individual risk was used because it provides a meaningful starting
point to estimate the amount of safety improvement offered by the program. Without
this baseline, it would be impossible to quantify the risk reduction. Thus, it would not
be possible to accurately estimate and measure how much people are willing to pay for
increased safety. It is this difference in risk[ | before and after the program![ that allows

us to calculate the VOSL.

Based on a survey where respondents indicated a willingness to pay RM36 per
Clear [Josull [Jorl)l [1[Jis [Jrograll [1 [Jeall [JI [De 0000 HorlJullall [T
results in a VOSL of RM36/0.000046875 = RM768,000. Similarly, with maximum
WTP, respondents indicate that it is RM34. Therefore, RM34/0.000046875 =
RM725,333. This means that based on their WTP, individuals in the sample value the
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prevention of one statistical death at approximately RM725,333. In simple terms, this
means that[] based on the survey responses[| people value the act of saving one life on
the road at around RM725,333 to RM768,000. This shows that even small individual

contributions reflect a strong value placed on protecting lives through safer roads.

4.8.5 WTP for 1* medical treatment and follow-up medical treatment for the injury

(] [Je anall [Isis o] reslJonllenlls” [1[][] [Jor [Jellillall [Jare []ol][]olling a roal]
included two separate components: initial treatment and follow-up care. For the first
sl enariol] resl) onll enl]s [ ere Aowenuch (RM) are you willing to pay per year to
get first initial aid treatment? ” The findings showed that the mean WTP was RM64 pér
person per year, with a maximum-mean WTP-of RM57 based on the payment- card
method. These values reflect the amount respondents were willing ,tol contribute

annually to access emergency or first-response treatment after an crash.

A

-

In a second scenario, respondents were ‘”aSj(ed: “How much (RM) are you willing
to pay per year to get this follow-up treatmerit to prevent your condition from getting
worse?” For this, the mean/\AH/P/){yés‘RMSQ while the maximum mean WTP recorded
using the payment card was R‘Vi45 These figures indicate the perceived value placed
on continued cate and IJehabilitation to avoid further complications or worsening of

injuries: ~

In both scenarios, the WTP values were reported directly, as the questions
focused on accessing care after injury had occurred, not on reducing the probability of
future harm. This approach is consistent with previous studies such as Abate et al.
(2015) and Belete & Walle (2023), which also reported WTP for medical treatment
without applying risk-based valuation formulas like the VOSL. The formula from
Belete & Walle (2023) was used to calculate the average willingness to pay by adding
up res' ] on[] enWSTP and dividing by the total number of respondents. The results
provide valuable insights into how road traffic injury patients value not only emergency
care but also the importance of ongoing follow-up treatment. The WTP for first medical
treatment was calculated at RM57to RM64 per year, while the WTP for follow-up
medical treatment was at RM45 to RM59 per year.
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4.8.6 VOSL Test of normality

For VOSL-dependent variables, normality tests were first conducted to determine the
suitability of the analysis. One-Way Multivariate Analysis of Variance (MANOVA)
was first suggested as the dependent variable was continuous, and the independent
variables were categorical, assuming the data were normally distributed. However,
when running a Kolmogorov-Smirnov and Shapiro-Wilk test, the dependent variables
are at p < 0.01, which is smaller than 0.05, indicating that the data are not normally
distributed. This suggests that the Way MANOVA is not suitable for the extended
analysis, as shown in Table 4.7. Additionally, the data transformation has been
performed to improve normality and facilitate a robust MANOVA. However; the
transformation process has still resulted.in p~<-0.01, indicating a similar- non-nermal
distribution of the data. Therefore, a Gamma Generalized Linear Model (GLM) was
used to replace the One-Way MANOVA analysis, alloyving'for both continuous and
categorical IVs, while the DV was continuous. The deéision was made to retain the data
as is to minimize unnecessary bias and enh?ng”éihe wvalidity of the results.

- -

fJ“/abTe\4.‘8/ Test of Normality
Qe B/

(RM) e & Kolmogorov-Smirnov® Shapiro-Wilk

, ] Statistic df Sig. Statistic df Sig.
Overall ‘ .058 546 <.001 955 546 <.001
Retroreflective Marker Tape 239 546 <.001 671 546 <.001
‘Payment Card Retroreflective 258 546 <.001 902 546 <.001
Marker Tape
Helmet 331 546 <.001 379 546 <.001
Payment card - Helmet 289 546 <.001 77 546 <.001
National safety program 242 546 <.001 763 546 <.001
Payment card [|National safety 259 546 <.001 .832 546 <.001
program
First emergency treatment 296 546 <.001 413 546 <.001
Payment card [First emergency .206 546 <.001 875 546 <.001
treatment
Follow-up treatment .396 546 <.001 .098 546 <.001
Payment card [Follow-up 228 546 <.001 .884 546 <.001
treatment

P<0.01, indicating data not normally distributed for the entire set of WTP scenarios
payment card indicating a closed-ended (CE) choice of payment




153

4.8.7 Socio-demographic factors associated with WTP for fatality risk reduction

A Generalized Linear Model (GLM) with a Gamma and Normal distribution and log
link function was used to mode the WTP for retroreflective marker based on socio
demographic consists of age, gender, ethnicity, education, marriage status and
occupation for both Models 1 and 2 which model 1 reflect WTP pay and model 2 reflect
resllonlJenl)s” allillull 0000

For Model 1, the model fit the data reasonably well, as indicated by goodness-
of-fit Deviance/df = 0.366, Pearson Chi Square/df = 0.401, AIC = 4499.431. The
Omnibus Test was not significant, Wald [ [J [ [J [0 00 [0 [J [J [J Regarding thel 0 0 0 0
Drellil] Dorsl] [Dor [Jge [-atl[] DDU[[DDDDDDD:D“[VA]]DDDDD
O 0O ooooood Uade U Jall Ol DDDDDD]]_]’I/]JIJ O o0ooooog
O00000D00 and OO0 8uballiion 0.0 a@@);ﬁ‘@ﬁ@t@i@liﬁ@ﬁl as their ] [ [ [
p-values are greater than 0.05. However, the high@st 1evel of education shows a
significant effect with a Wald Chi-Squar’e ;)f/S%ZZ’ and a p-value of 0.013, indicating

-

its importance in predicting the outcome:

LS
For Model 2:. The gogﬁhéss-of-ﬁt indicates the model fits the data well with
Deviance/df?755,1“3‘, Pea]rson Chi Square/df=75513, AIC=4268.962. The Omnibus Test

O as‘sigﬁiD_iD anl) ) Call () (0000 O .[JThis lindicates that thel model [
signiﬁcantly improves predictions and suggests that the included predictors (age,
_gender, race, education level, marital status, and occupation) collectively contribute to

explaining the DV.

e lnllerllell [1 [Tasanes[]i[lalleoll [dvalueof<0/001, maaningat!
significantly contributes to the model. The young age varial | [1e [Jas [1 [ [0 =) [TiJ [ a
value of 0.106, suggesting it is not statistically significant. For Race, the categories
Malay and Chinese [] ave signil]i[] anl[] negallive es[]i[]all'esiol] [T an0.402,[]
with p-values of 0.002 and 0.033, respectively, indicating that race significantly
influences the dependent variable. The highest level of education, which is primary
education, has [1 [30.460 with a p-value of 0.024, indicating a significant effect. In
contrast, the secondary and tertiary education categories, as well as occupation, have

non-significant effects, with p-values above 0.05.
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4.8.8 Socio-economic factors associated with WTP for fatality risk reduction

For Model 1: The goodness-of-fit indicates the model fits the data well with Deviance/df
=194.994, Pearson Chi Square/df = 222.261, AIC = 4485.147. The Omnibus Test was
signillillanll [1 [18&)I=117]137,0p < 0.05, indicating that the model significantly
improves upon the intercepts, including the predictors (income, household income, and

household size), which collectively explain the outcomes.

The model's parameter estimates show the relationships between the predictors
and the outcome. The Intercept esl | il] alles [1 [ [J [J [J [Svialue of §.001,andicating
statistical significance. For the variable income (specifically, income = B40) the
esl]i[] all eis-0.084, with a p-value-of 0.536,suggesting it does not s1gn1ﬁcantly affect
the outcome. The category income = M40 [J asno esl] 1l]alle [] E 0 L 0000 anl) nosla

significance. <
P

A

-~

The variable household income = B40-Ll@s an eslillalle ol [ [ 000000 i

p-value of <0.001, indicating a strong énd 's/iggiﬁcant positive relationship with the
dependent variable. Slmllarly/househmd income M40 [T as [1 [1 1 [J [ [ [-valuenof a [J

<0.001, suggestlng it also has'a significant positive effect. However, household size

(small) and household size (medium) sl ol rell allivel]l [1 [JolJereslilJalles [10] [ [
OO DBD 0 0 rest el [-iadaes Jofl 01547 iand] 0/508, meaning they do not
signiﬁcantly influence the DV. Lastly, the scale variable has an estimated coefficient of
J 0 00000 Evaluelof 0.601, indicating a significant impact on the outcome, as

confirmed by a 95% confidence interval ranging from 0.302 to 0.379.

For Model 2: The goodness-of-fit indicates the model fits the data well with
Deviance/df = 76553, Pearson Chi Square/df = 76553, AIC = 4262.426. The Omnibus
Tlesl] [assignillillanl] [ [Tall [ [0 [ implying that the predictors (income,

house income, and house size) significantly contribute to explaining the DV.

T elInllerllell[] [Tasanesllil]alleoll [dvaluelofl0.020/indiaating # [
signillilJanl] [J [0 DonlJrilJulles ol Deoull [1ollell [1[]evarial)550ewmth o) e [ [1 [ |
a p-value of 0.093, which is not statistically significant. The household income (B40)
varial | [1e [Jas [ [1 [J[][] [J-value [0fil0.175a which is not significant. However,
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household income (M40) [Jas [J [ [0 [Fvahie i$1<1@.001, indicating a

significant positive effect on the outcome. The estimates for household size are

OO0 OO0 on antl OO OOO000 Hor e il [ eveies [0faQ.5ebrmed | [1 ol] [1 []
0.508, respectively, suggesting no significant effect on the outcome. The scale variable

Tas [0 0 0000 O [Svialuel of <€0.Q01, indicating it has a significant impact on the

DV.

4.8.9 Injury factors associated with WTP for fatality risk reduction

Model 1: The results of the Generalized Linear Model (GLM) analysis for the
expenditure on retroreflective markers revealed that the intercept parameter was
statistically significant. [ [] e inl-erfel] L-vatlue [1as [ [ [ [ LT .‘aE'-E OO0 0000
indicating the expected mean log expenditure for the reference‘categories‘D MAIS =
9.00 (unknown) and non-fracture type of injury. This/yalu'e servés as the baseline
against which other parameter estimates are compared. - |
N ovA

In terms of injury severity measured by MAIS, none of the categories showed a
statistically significant as/so@at/i})}n' “with the expenditure on retroreflective tape.
Compared to the referenée eatég(;ry MAIS = 9.00, the coefficients for MAIS = 1.00
(B=-0.307ZVSE“=‘0.1§12, %% Cl: -LOHOO Do0DODODO Da0d OO O DOO
MAIS I‘ZQ_O'(B'# -0.325, SE =0.2014, 95% CL: -0 0 0 00 Do O OO OO0 DDall b OO
p= ;106), ahd MAIS =3.00 (B =-0.296, SE = 0.2033, 95% CI: -0.695 to 0.102, Wald
OO O 00000 Ddmoftreach! statistical significance. Although these coefficients
were negative, suggesting lower expenditures with less severe injuries, none were

statistically robust.

Similarly, the variable type of injury, representing another covariate in the
model, did not show a significant relationship with the outcome. The parameter estimate
for the fracture type of injury was B = -0.002 (SE = 0.0731, 95% CI: -0.145 to 0.141,
Jall 0 OO 0D O0o0o0o0oo oo oonnonintildallingno [0 eaningll ull [Til] [ eren

the reference and comparison categories.
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Overall, the model indicates that neither injury severity (MAIS) nor type of
injury was significantly associated with the cost incurred for retroreflective tape among

respondents, despite a significant intercept that reflects a baseline expected expenditure.

Model 2: The Generalized Linear Model (GLM) analysis examined the
relationship between the dependent variable and the predictors MAIS and types of
injury. The model intercept was statistically significant (B = 3.367, SE = 0.1745, Wald
OO0 o0 oDoooooonD oo goonnol anltlildall ing a st rong [ asel ] ine vall ue

when all predictors are at their reference categories.

For the MAIS variable, none of the categories, either minor, moderate_, or/serious
injury, showed statistically significant associations with the outcome. For instance,
MAIS=1.00 had an estimated coefficient of B-== {1+ £- 5 [ £] DU 0000000 0Dado
and p = 0.545, indicating no significant difference from the reference category
MAIS=9.00 (unknown). Similarly, the other categorles moderate and serious injury,
also demonstrated non-significant effeo‘t/ /wyth p-values of 0.539 and 0.301,

respectively.

The types. of 'injury\ variable also did not exhibit a statistically significant
relationship-with the DV. The coefficient for fractures was B = 0.060 (SE = 0.0687),
O 18] aal0 000 pO0d0land 0 000000 100 00 Hing [ [T all [0
influence the amount respondents were willing to pay for the retrospective reflective

“strip PC.

Overall, the model suggests that while the intercept indicates a strong baseline
payment level, the predictor variables MAIS and types of injury did not significantly
affect the outcome within this model. This implies that the severity of injury (MAIS
levels, which are minor, moderate, serious, and unknown) and type of injury, which is
fractures and non-fractures, were not strong predictors of the amount respondents were

willing to pay in this context.
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4.8.10 Pre-crash factors associated with WTP for fatality risk reduction

Model 1: The inlJ erl] el] [J [Jaralleller [Jassllallistlil]all ][] signil)ilJanl] [0 [ [
Jald 0 0O 0 o0o0o0o0o0oonD oo o00doninbilallinga [ eaningl]ull [ ase
predictor variables are held at their reference categories. Among the predictors, only

one variable( | crash status in the past year[] was found to be statistically significant.

Note that respondents who had not experienced a road crash in the past year were

significantly less likely to pay for the retroreflective tape compared to those who hall [ [

=-0.286, SE = 0.0816, Wald [J [1 [ [0 00O OO O -0.1260t0 +0J126). This | [ [
suggests that prior involvement in an crash may increase awareness and perceived

il DorJanl]) e ol] sallell [J [Jeasures'] raising ] []ein[]ivilluall’s [] [1F it

0 Der variall [esl) mll [Tullmg [Jollorll ][] fe [ i enafel3d)) nerslil] [
oo dooooodm o DDDDDDDuseerDe]e[g[[ Hollorl) I isl) or [
0 0 0000000 insuran2@&6828aSHss 010510, p= 0.583), and purpose of travel
71 [0-01073, SE =0.0514, p = 0.156), did’ not /shgw statistically significant associations
with WTP. o -’

P e O

A P
Model 2: The &! ol e’W/‘/;s/inD erllel! [T [Jassllallistlillall [1 [ signillillanl] [1 0]
oooool ‘U,éDD IWT OO i n o oo Cmeanlof'theldependert! | ing [1 [ e [
variable ‘\i/he_ri all predictors are at their reference levels. The goodness-of-fit statistics
shbWed accéptable model fit, with a deviance/df ratio of 0.286, a scaled Pearson Chi-
_square/df ratio of 0.238, and a log-likelihood of -2142.473. The Omnibus Test of model
oell [Tillienl] s [assllallisl)il]al) [J [0 signil)illant] [J 0000 O 000000000000 DD L
the model with predictors significantly improved fit compared to the intercept-only

model.

Among the predictors, purpose of travel, insurance status, and crash experience
in the past year were found to be statistically significant factors. Specifically,
respondents whose purpose of travel was categorized as non-work related had
significantly lower compared to the reference group (B=-01 1 01 (1 000 01 01 [0 00000 00 00 O [0
=15.746, p <.001, 95% CI: -0.272 to -0.092). Those without insurance also reported
significantly lower expected payments (B = -1 [J [J [J [0 0] OO0 O OO OOOO0 HDall [
p =.045, 95% CI: -0.181 to -0.002). Additionally, individuals who did not experience
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an crash in the past year showed significantly lower willingness to pay compared to
those who had beeninancrash(B=-0 OO0 000 OO0 O 0000000 Dabld 00 0O O
95% CI: -0.622 to -0.335).

In contrast, motorcycle license status and respondent type, which are
motorcyclists and pillion riders, were not statistically significant predictors of
willingness to pay for the retrospective indicator card, with p-values of 0.777 and 0.160,
respectively. These findings highlight that crash experience, purpose of travel, and
insurance coverage play more prominent roles in shaping individuals' perceived value

of retrospective payment schemes for emergency care.

4.8.11 Socio-demographic factors associated with WTPfor injury risk reduction

Model 3: In the Generalized Linear Model (GLM) analys/is using a Gamma distribution

0i00 a Jog Oind OuntOionl "I Je inﬂ/efDeD O Das stallisDildall OO sig
T A I A Y O O R R ”fﬂdibﬂe@ﬂiﬁaﬁngfuﬂ:bﬁsﬂilﬁ estimate

of the WTP for the selected helmet wh/en’all g’regictors were at their reference levels.

P e O

/ A
P e A

Among the PxediCtor Vﬁiiébles, age, education level, and occupation showed
statistically ‘s_igniﬁ‘c‘ant dssociations with WTP. Specifically, respondents in the adult
categpry“dembnstfated a significantly higher WTP compared to the reference group
oldérageD “DiDD anesiJalleod 0 0 0D0DODO OO0ODODODOODOOODO DaDO O

CI: 0.009 to 0.605). This suggests that middle-aged individuals were more willing to
pay for the helmet compared to older respondents. For education level, individuals in
primary school had a significantly lower WTP compared to those in the highest
elJullallion groull [0 D101 [1 a negall iv0. 839, iSEa= €.2204, (Wald
OO0 0 0o ooooo oo rFL221 ko -00357). Similarly, those in secondary school
showed a marginally non-signill i[Janl] [lren] o[l []oller <0.128] pI=10.069),

suggesting that educational attainment may influence perceptions of safety or

affordability.

With regard to occupation, respondents in the high skills category were
significantly less willing to pay for the helmet compared to those in the reference non-

working groupl | [110] [T anesl]ilJal=leol T1[II C (10701 OF 00000000 i fhall 0 000 0 [
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95% CI: -0.482 to -0.021). Other occupational categories, including low- and medium-
skilled workers, did not reach statistical significance, although they also indicated

negative associations with WTP.

Other variables such as gender, race, and marital status did not show significant
el UelUst HoreJall U Ueld UUdeeld el ol genUer UL U UOOOODO O L
significant. However, it suggested a trend toward higher WTP among males. Similarly,
the race categories Malay, Chinese, and Indian had wide confidence intervals that
included zero and p-values above 0.05, indicating no significant difference in WTP
Jasell onralliall groul]ings[] [Jaril]all s[Jallusallsosllollell nolJeaning(]ull el][]c¢
p=0.862). \¥

Overall, the results suggest that age, education level, and océﬁpatiiinal group are
Hel) DelJerlinanll s ol) inllivillualls’ [1il]) [ ingness (1o [Jall [lor [Jell[Jell sallel
gender, race, and marital status are not significant predictors in this model.
(AD
Model 4: In the General‘i;gdflji/near Mjodel (GLM) using a Gamma distribution
i 0 a Dog inl [ uﬁ/e_'fr;‘ﬂ erllel]l [] [HassllallistJilJall [ [0 signillillanl] [0 [] [
OO0 000d ,D“ Zgn .G_Thié dgrﬁorﬁttate% al significant baseline level of WTP for the

helmet payment card when all covariates are held at their reference categories.

Among the predictors, age, education level, and occupation were significantly

“associated with WTP. Respondents in the young age group had significantly higher
WTP compared to the reference group, the older groupl! [1il1[] anesllillalleol] [ [ [1[[C
OO0 o oooooon bDatlbo oo o oooooo oo ooadaltigroup ) O OO0
allsosllollell alJosilliveell el [J O O ODOOOOO OO 0000 DO OHou

significant at the 0.05 level.

Regarding education, those with a lower level of education, primary school,
were significantly less willing to pay compared to the highest educated group, tertiary
levell] [JilJ [0 anesilJal-elolII0 OO0 O ODOOO0OO0 DJablD OO O OO0
CI: -0.835 to -0.227). Respondents in secondary education also exhibited a negative
Crenl] in [0 [ [1-0.096,p = 0.057), approaching statistical significance.
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Significant effects were found for two groups in terms of occupation.
Respondents in low skills showed higher WTP compared to the reference group of non-

workingl] (110 O O OO0 000 o000 ddn Jatd 0o o

googgrl

0.352). Similarly, medium skills allso [lall a signillilJanl] [l [ [ligller [J00 10 [

p =0.005), indicating that certain job categories may positively influence safety-related

spending.

On the other hand, variables such as gender, race, and marital status did not

show statistically significant associations with WTP. For example, the gender effect

DJasUDimilJall OO0 0 0000000 0O OO000O0O0OO anl] MateyoChinesee rall iall sul

and Indian, reached significance, with p-values ranging from 0.706 to 0.925, Marital

sl alJusallsosl]ollelm nosignillillan-0629, p=05696).] [

In summary, the findings suggest that younger. age, higher education, and

specific occupational groups are significant predictors of WTP for the helmet safety PC,
3 X

while gender, race, and marital status appea{ not 1o be influential factors in this model.

P e O

4.8.12 Socio-economic factOI‘s/,as_S;)Eiated with WTP for injury risk reduction

A
04

Model 3: The 'Géﬁeralilzed Linear Model (GLM) analysis began with an intercept
estimate Of B =3.669 (SE = 0.6794, p <.001), which was statistically significant. This
Valﬁe repreéents the baseline log cost of purchasing the helmet when all predictor
_variables are at their reference categories. The model incorporated income group,
household income level, and house size as predictors. However, the Omnibus Test was
nol) sllallistlillall [0 signillildanll OO0 0 O OO 0000 OO O 00

model did not significantly improve the fit compared to the intercept-only model.

For individual predictors, none showed a statistically significant effect on the
dependent variable. The income variable B40 yielded a coefficient of B = -0.012
OO0 0 ooooon Dall o[ @), indicating mo significant impact on helmet
expenditure. Similarly, household income levels B40 and M40 showed no significant
association with helmet costs, with p-values of .940 and .864, respectively. For house
size, small and medium size, the coefficients were also non-significant, with p-values

of .569 and .408.

00 0ooo
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Overall, while the intercept was significant, indicating a meaningful baseline
expenditure, the predictors’] income, household income, and house sizel] did not
significantly influence the amount spent on "Topi Keledar B". These findings suggest
that helmet expenditure was not strongly associated with the selected socio-economic

variables in this model.

Model 4: The Generalized Linear Model (GLM) was applied to examine the
relationship between socioeconomic variables and the WTP-payment card for helmets.
The intercept of the model was statistically significant (B = 3.826, SE = 0.4944, Wald
00 0 0000 0),) indicatingthat when all independent variables are held in their

reference categories,

However, the omnibus test for the model was not statisticaﬂy significant
O0i0edi0ood ODaldio 0D [0 DDDDDD,DD/ oo 0o ooodoon suggesl]
predictor variables[ | monthly income, househo/l‘d ir‘iqonre level, and house size[] did not
result in a model that fits significantly petter/ gla_ﬁ/ the intercept-only model.

Analysis of individué/l/pféaictors revealed that none of the variables showed
statistically significant a§sociat;ons with helmet payment. Monthly income (B =-0.144,

SE = 0.1203;p =.232), household income level (B = 0.007, SE = 0.3066, p = .982 for
level-1; B= -0.151, SE = 0.3140, p = .629 for level 2), and house size (B = 0.158,
SE = 0.3683, p=.668 for level 1; B=0.043, SE = 0.3732, p=.907 for level 2) were all

non-significant predictors.

Overall, while the model intercept was statistically significant, the lack of
significant effects for income, household income level, and house size indicates that
these socioeconomic characteristics were not strong predictors of the amount paid for

Helmet in this sample.

4.8.13 Injury factors associated with WTP for injury risk reduction

Model 3: The parameter estimates from the Generalized Linear Model (GLM) analysis
for the DV begin with tlle in(lerlJell [ 0 0O OOOOO0 OO O OOoOoooon o

p <.001), which was statistically significant. It indicates the baseline expected value of
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WTP for respondents in the reference category (MAIS = 9 (unknown) and non-
fractures. The 95% confidence interval for the intercept ranged from 3.458 to 4.346,

suggesting a robust estimation.

However, none of the predictor variables[ ] MAIS categories or types of injury
levels[] were discovered to have statistically significant effects on the outcome. For
example, compared to the reference group (MAIS = 9), the coefficients for MAIS =
minor injury (B = 0.117, p = .617), MAIS = moderate (B = 0.004, p = .986), and
MALIS = serious injury (B = 0.046, p = .852) were all not statistically significant, as their
respective p-values exceeded the standard alpha level of 0.05. Similarly, fractures
showed no significant influence (B = 0.046, p = .621) compared to the reference group,

which included non-fracture types of injury.

These results suggest that neither injury severity, as measured by MAIS, nor the
type of injury had a meaningful association wiyh WTP for the helmet component (Topi
Keledar B). The model's fit statistics, /inchfﬂiﬁgja non-signil | il anl] [J OnilJus [Jest) 00100 L
1.575, df = 4, p = .813), also supporf the con;:/lusion that the predictors collectively did
not significantly improve theflgi/qéeﬁjl over the intercept-only model.

o~ l

Model 4:"In the Gamma Generalized Linear Model assessing WTP-payment
card. for rﬁotorcycle helmet, the intercept was statistically significant (B = 3.882,
D OO 0o oonooo tatl fr 0 [l This indicates!that thel baselinel logFmean
payment card value (when all predictors are at their reference categories) was

substantial.

None of the levels of MAIS injury severity were statistically significant
predictors of WTP. Compared to the reference group (MAIS = 9.00 (unknown)), those
with minor injury severity had a slightly lower WTP (B = -0.060, SE = 0.1699,
p = 0.725), as did moderate injury severity (B = -0.082, SE = 0.1792, p = 0.649) and
serious injury severity (B = -0.123, SE = 0.1802, p = 0.497), though all associations
were statistically non-significant (p > 0.05). The 95% confidence intervals for these
estimates also crossed zero, suggesting no clear directional effect of injury severity on

helmet payment WTP.
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Similarly, the variable type of injury, representing fractures and non-fractures,
did not significantly predict WTP. Compared to the reference category, non-fractures,
individuals in the fractures group had a non-significant increase in WTP (B = 0.043,
OO0 00000 nDon Dal oo oo oo oo oo oon oo =0084 to 01170) e L ) o

again includes zero, indicating a lack of statistical evidence for an association.

The Omnibus Test of model coefficients indicated that the full model was not
statistically significant compared to the intercept-on] [1 [Jollel]l [J 11 [ OO0 C
p = 0.891), suggesting that the included predictors did not substantially improve model
fit. Consistent with this, the Type III Wald tests also showed non-significant effects for
OoJO ODODOO ODOUD O 0OO0O0OD0OD0O0O OO O OO O O DQDHDD an[] 00
p=0511). |

Overall, these results indicate that neither the severfty of injury (MAIS) nor the
type of injury had a statistically significant assomatloﬁ with the amount respondents
Cere 1) ing [l o [lall EoraDol(BuDDeDeDDeDD e Uollel)’s il sl
0000 anll [ earson [ F): NIND D U] [ [it, thougly¢he eapbasatoay poweer

A=

of the predictors remains 11m1t4*d

]

4.8.14 Pr‘e-cras‘h"factors associated with WTP for injury risk reduction

Médel 3: Based on the: Gamma Generalized Linear Model (GLM) analysis for the
_dependent variable of helmet, the model begins with a statistically significant intercept

OO0 D oo0o0oon oo o ooon oo bal) [t demonstrates thebaseline 1 0 [ [ [
Tevell ol Hell el [Hosl) [ denall [ HrelJil] [Jorsaresel] [Jo[] [Jeirre[]erenl]e (] a
goodness-of-fit statistics established an acceptable fit, with a Deviance/df ratio of 0.531

and a non-significant Pearson Chi-Square/df ratio (0.968), suggesting no serious
overdispersion. Additionally, the Omnibus Test of Model Coefficients was significant

000 00000000 0000000 0000000 DonOirding J0ald O0e:

the model fit over the intercept-only model.

Among the predictors, insurance status showed a significant effect on the helmet
purchase. Specifically, respondents without insurance were associated with a

significantly lower helmet cost compared to insured individuals, with a coefficient of
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ranging from -0.414 to -0.174. This suggests that uninsured respondents were willing

to spend less on helmet purchases.

Other variables such as motorcycle license status (p = 0.112), purpose of travel
(p = 0.288), and crash status in the past one year (p = 0.094) were not statistically
significant at the 0.05 level, indicating that these factors did not have a meaningful

impact on the amount respondents were willing to pay for the helmet in this model.

In summary, the analysis revealed that only insurance status significantly
influenced the amount paid for helmet purchase, with uninsured individuals spénding
significantly less. Other yariables included-in the modeldid not significantly contribute

to the variation in helmet cost:

P

Model 4: A Generalized Linear Model (GLM) with a Gamma distribution and
log link was conducted to examine factors rﬂﬂuencmg WTP-payment card helmet. The
model included the intercept, motorcycle hcense status, purpose of travel, insurance
ownership, and crash 1nvolvemcnt‘ within the past year. The intercept parameter was
sDaDisDiDaDDD ﬁigni\u;[anﬂ 00 0. 000000 00 0 o0o0oooono dadd

suggesting a}nﬁeaningful baseline log-transformed estimate of payment when all

predictors are set at their reference levels.

The overall model fit was confirmed to be appropriate based on the deviance/df
ratio (0.259) and Pearson chi-square/df ratio (0.154), indicating no substantial
overdispersion. Additionally, the Omnibus Test was significant (Likelihood Ratio Chi-
Square = 62.307, df = 5, p < 0.001), demonstrating that the full model explained

significantly more variance in the DV compared to the intercept-only model.

Among the predictors, three variables were significantly associated with WTP.
Respondents who traveled for work purposes reported a significantly lower willingness
to pay compared to those traveling for other reasons (B = -0.164, SE = 0.0439,
Chall [0 OO0 00 00000 oo oo [ -012500t0(20.078). Those withaut insurance were
also less willing to pay compared to insured respondents (B = -0.178, SE = 0.0435,
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Dall0 OO0 0O 000000 o O-01264to40.093).) Furthermote, individuals who
had not experienced any crash in the past year were significantly less willing to pay than
those who had (B=-1 [ [0 [ (1 00 (000 OO 000000000 Dall o 00 [-0.44600 0 000 [
to -0.172). On the other hand, motorcycle license status did not show a statistically

significant effect (p = 0.766).

In summary, the WTP payment card for helmets was significantly influenced by
travel purpose, insurance ownership, and crash experience, suggesting that those with
higher perceived risk or prior involvement in crashes were more inclined to invest in

safety-related measures.

4.8.15 Socio-demographic factors associated with WTP-for the road safety program

Model 5: In the Generalized Linear Model (GLM) using a Gamma distribution with a
Oog Oind 0O OOe inderted 0 O as s[»a/Dis’@inDaD OO signilibJanl OO O OO
00 0O 00000 0.[This indicates a ’Etp@r; J seline level of WTP for the national
safety program via PC when all predictor vartdables are set to their reference categories.

P e O

A P
Among the prcdictors, gfﬁly one variable showed a statistically significant effect.
Respondents‘_with“é lov&Jer level of education, primary school, exhibited significantly
lower WTP- (_:()mpared to those with higher education, tertiary level, with an estimated

D’O;cDDiD“ienD-D]]ﬂ:ﬂD]ﬂ D00 00000000 ODa00 OO0 E0.ERt0-000 O O I
0.029). This suggests that individuals with lower educational attainment may perceive

less benefit or value in paying for national safety programs.

Other variables, including age, gender, race, marital status, and occupation, did
not yield statistically significant effects, although some exhibited directional trends. For
instance, respondents in the adult age group had a positive but non-significant
Doell Dillienl] [0 O [0 OO [the youhg agelgroupl showedan slight negative
association [| =-0.053, p=0.428). Note that none of the race categories were significant

(p-values > 0.70), indicating no observable racial differences in WTP within the model.

Regarding occupation, none of the occupational groups reached statistical

significance, although the middle-skilled occupation had a marginal p-value of 0.055
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The other occupational groups, including lower-skills and high-skills occupations, had

p-values of 0.149 and 0.254, respectively, with confidence intervals that crossed zero.

In summary, while most socio-demographic variables were not significantly
associated with WTP for the national safety program, education level emerged as a key
determinant, with lower education linked to reduced willingness to contribute
financially. These findings may have implications for targeted communication or

subsidy strategies in public safety campaigns.

Model 6: In the Generalized Linear Model (GLM) using a Gamma distribﬁtioﬁ
010 0 aUog O in0 /8 Ee i erliet) O asstalis[ il al ]/D sign‘i‘DiD an(] 0O [
00 0 0000 D OEtdemonstrates @ substantial baseline ‘le\;el of WTP for the
maximum (payment card) WTP for the national safety program when all predictors are

-~

held at their reference categories. M\
(AD

Among the explanatory /yariqt;les, az;, education level, and occupation were

statistically associated Withz’V(TE‘.lgpeciﬁcally, respondents in the young category were

significantly more Willir}g to p;y compared to the reference group [older group], with

anesDiQ‘_aE"eo"D U0 oo duednooooodun dalld OO O OOO0O0I

0.55F). “Siﬁlilarly, the adult-middle-aged group also demonstrated a higher WTP,

' élthough the association was marginally non-signi' | il anl] [1[1 [0 00000000 O O 0000

In terms of education, respondents in primary school had significantly lower
WTP compared to the highest education group, the tertiary level, with an estimate of
O R00000 000 0 0000 non Dald oo O 0 [F0749 to[=00091). The [ [ 0 [ [0 1
second education group, secondary school, also showed a negative association,

all [J [Jougll noll sllallisllil]all [1-0.068np =1012810). [] [ [

Other than that, occupation also emerged as a significant predictor. Those in
lower skills [Nall aigller D00 OO O ODOO0O000 OO0 0O 0000000 Dalld |
95% CI: 0.019 to 0.382), and those in middle skills occupation showed an even stronger
OosiliveeD el 0 OO O O00O0DOOD OO0 O DODODOO0OODOO0 DalbO OO O OO0
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0.331) compared to the reference group of non-working. However, a high-skilled

occupation was not significantly associated with WTP (p = 0.399).

Conversely, gender, race, and marital status did not exhibit significant
re[Jallions]ills Jill [0 OO0 O [ or insl) ant0®41,gpr=] @A68) and all racial
categories had p-values far above 0.05, suggesting no meaningful difference in WTP
across these groups. Similarly, marital status showed no statistically significant effect

[ (1-01115, p=0.155).

In summary, age, educational attainment, and occupational category were the
main factors influencing WTP for the national safety program PC, while gendet, race,

and marital status did notplay significant roles.

4.8.16 Socio-economic factors associated with WTP for the road safety program

Model 5: The analysis using Generalized Linear Model (GLM) was performed to
> - 4
examine the factors associated with the amount paid for the national road safety
program. The model included.ineome level, household income category, and house size
P / ‘/‘

LA
04

as predictors.
|

The intercept of the model was statistically significant (B = 2.406, SE = 0.7753,

Hal 000 0O 000000 OO0 0000004n0i0a0ing 0 0al O0Oenald O Ore

_categories, that is, M40 income categories, T20 household income, and large household
size, the estimated baseline mean contribution is significantly different from zero.

However, income level B40 did not significantly predict contribution to the program (B

=[0d0d0dd oo goddddd Jald OO0 0000000 o0daddodnls

not a significant factor in determining the amount contributed.

Among the categorical predictors, household income level showed a significant

overal | [1 ell[Dell[J [JOallll OO O OooOoooo oo 0000 B401 anll sl]el

household income contributed significantly more compared to the reference group T20

household income [J [1 [0 D OO OO0 OO0 O 0000000 Dallb 00 O O0OOoool

to 2.609). Meanwhile, the household income M40 category did not reach statistical
significance (B = 0.903, p=.151).
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On the other hand, medium household size was not significantly associated with
contributions (p =.939), as both medium and large household sizes were non-significant

relative to the reference group, which was large household size.

In summary, while the overall model was significant based on the Omnibus Test
O 010 elid ool Dallio 0 [0 [0 0 Lonly the'B40 household income level [ [
was a significant predictor of contribution amount to the national road safety program,

whereas personal income level and house size were not significant contributors.

Model 6: The results from the Gamma Generalized Linear Model (GLM)
analysis on the WTP for the national road safety program via payment card revealed
several key findings. The'model included predictors suchas income group, household
income group, and house size category. Theintercept parametér was statistically
signiliJand OO0 O 0DO0O0O@000 0O DD@E»»EDD Call [ [ baselinel] [ [ [ [0 [
expected log-transformed payment when alll_,pré‘dict@rs are set to their reference
categories. s ¢ :fj

000 Hougl) U/&Q@niu us [lesl] [Jas silallisflilJall [J [ signillillanl] [J [
p <.001), suggesting"tha}t the r;lodel with predictors fitted the data significantly better
than the intercept-only model, not all individual predictors were significant.
Spfeciﬁéall‘}}‘,'-the income variable was not a statistically significant predictor of WTP (B
;—UDDDDD OO O D E e a1 g O O aliCres [Tonll) enl] 87 [ érsona

“income levels did not significantly influence the amount they were willing to pay.

However, household income was determined to be a significant factor.
Respondents from households in the first category, B40, showed a higher and
statistically significant WTP compared to the reference group (B = 1.409, SE =0.3128,
Jall O OO0 OO oooooon oo ooooon il e 00 0 ranging [ rol
those in the second household income group M40 also showed a significant effect (B =
oo ooy dal DO O 0o oo odood o
suggest that individuals from higher household income brackets were more likely to

report a greater WTP for the safety program card.
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Conversely, household size did not significantly influence the WTP. Both the
firsstB=-000000 00 O O0DO0DO00O0O00 Dabbd OO0 O O0O0B=3
OO ooon oo oooo oo all) offhouse size were not statistically
different from the reference group, as their p-values were far above the significance

threshold.

Overall, the model indicates that while individual income and house size did not
significantly affect maximum WTP, household income level played a critical role in
predicting willingness to pay for the safety program. This highlights the importance of

household-level economic context in such public health financing measures.

4.8.17 Injury factors associated with the WIP for the road safety program’

Model 5: In the Gamma Generalized Linear Model anflyzi'ng WTP for the national
road safety program, the intercept was statistically/sigﬁi/ﬁéant (B=3.611, SE=0.1987,
Dal 0 00 O 0000 ) indicating g@};@t%fﬂaubaseline log-mean WTP when all
covariates were at their reference categories.—

P e O

LS
Regarding injury SG;/er’i/f}'} (MAIS), none of the categories showed a statistically
significant a‘s‘rsoc'ia“ti‘on W]ith WTP when compared to the reference group (MAIS = 9.00
(unknowfi). Resp()ndents with minor injury had a slightly higher WTP (B = 0.090,
SE 3 0.2045, p = 0.660), while those with moderate injury and serious injury severity
_had negligible and non-significant changes in WTP (B = -0.009, p = 0.966 and
B =0.012, p = 0.957, respectively). All associated confidence intervals included zero,

indicating a lack of statistical evidence for a relationship between injury severity and

WTP for the program.

Similarly, the type of injury was not a significant predictor of WTP. Compared
to the reference group of non-fracture, those in the fracture group had a small, non-
significant decrease in WTP (B =-00 1 00 00000 OO0 O OO0 00000 Dall o

with the confidence interval ranging from -0.168 to 0.154.

The overall model fit, as assessed by the Omnibus Test, was not statistically

signil ] illanl] [J [JillellilJool) [Jallio [J L1 [ OO OO0 0000 000 o OO0 [

gooog
EREEN

oo o oCr

gogood
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with predictors did not significantly improve over the intercept-only model. Likewise,
the Type III Tests of Model Effects indicated non-significant contributions from both
good ooo oooooon0 o0 o0gdgogoooood and D0 0Oned g |
However, goodness-of-fit statistics, including the Deviance (value/df = 0.424) and

Pearson Chi-Square (value/df = 0.383), indicated that the model adequately fit the data.

In summary, while the model demonstrated acceptable fit, none of the
predictors ] injury severity (MAIS) or type of injury [ were significantly associated

with the amount respondents were willing to pay for the national road safety program.

Model 6: In the Gamma Generalized Linear Model (GLM) analysis exafnining
WTP for the national road safety program¥ia payment card, the intercept was found to
Oe sOalis0i0 all O-E-signtE-iH-anE—H-H—H DDD_[["E’,DD’ O 000000 Dal

indicates a substantial baseline log-transformed WTP ya}ue/ when all covariates were at

= >
A
e -

In terms of injury severity /(MAIS), none of the categories demonstrated

their reference levels.

statistically significant assocfel/ﬁqf;s;with WTP. Compared to the reference group (MAIS
=9.00 (unknown),‘résp?ndént; classified as minor injury had a slightly lower WTP
(B = -0.043;"SE"= 0.1785, p = 0.809), followed by moderate injury (B = -0.071,
SE .='O.‘1‘88‘7-, p = 0.707), and serious injury (B = -0.099, SE = 0.1902, p = 0.604). All
E:orresponding 95% confidence intervals included zero, suggesting no significant

“difference in WTP across these levels of injury severity.

Similarly, the type of injury was not a significant predictor of WTP.
Respondents with fractures showed a slight, non-significant increase in WTP (B =
o000 0 oo D ooogoooo da),compared tolthe reference group, non-1 [

fracture, with a confidence interval ranging from -0.089 to 0.186.

The Omnibus Test indicated that the model containing both MAIS and types of
injury did not significantly improve over the intercept-on] [ [T ollell [ [Jil]ellil]ooll [Jallic
=0.748, df = 4, p = 0.945). This was further supported by the Type III Tests of Model
Effects, which showed non-signil | il anl] resull [1s [1or [1oll [1 [0 ) CTall [0 CJ0) [ [
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p=0.894) and types of injury ] DalJ 0 00 0 OO0 OC0D OO0 O 000000000
goodness-of-fit indices (Deviance/df = 0.319 and Pearson Chi-Square/df = 0.188)
suggest an acceptable fit of the model to the observed data.

Overall, while the model fit was adequate, the results indicated that neither
injury severity (MAIS) nor types of injury had a statistically significant influence on

respondents' willingness to pay for the national safety program.

4.8.18 Pre-crash factors associated with WTP for the road safety program

Model 5: The Generalized Linear Model (GLM) with a gamma distribution and log link
was applied to assess the factors influencing the-number of respondents whowere WTP
for the national road safety program. The model included five predictors: ‘motorcycle
license status, self-identification category, purpose of tra\//el, insurance status, and crash

A

history in the past year.

e inlerllel] [ uass,’avjis/E/*’iDjaD 0 signillilanl) OO0 0O OO0 000 ¢
6645.086, p <0.001,95% CL|3.:710, 3.892]), indicating the estimated baseline payment
when all independent Variable’;/'élfé at their reference levels. The overall model was a
good [Jil] [J as ‘inD haed 0B 0@ e ollnillus [esl] ol] [Holdell [Hoell [Till1ie
df =5, p<0.001), suggesting that the inclusion of predictors significantly improved the

model over the intercept-only model.

Goodness-of-fit statistics also supported model adequacy, with deviance/
df = 0.401 and Pearson Chi-Square/df = 0.498, both values being close to 1.
Additionally, information criteria such as AIC (4633.597), AICC (4633.814), and BIC

(4663.414) indicated a relatively parsimonious model.

Among the predictors, insurance status and crash experience in the past year
were statistically significant. Respondents without insurance were associated with
significantly lower willingness to pay for the program (B = -0.196, SE = 0.0549, Wald
00 0 o0o0oooon o0 £0.303, F0088]).ISimilarly; those who had not been

involved in a road crash in the past year were willing to pay significantly less compared
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tothose whohad B=-00 0000 OO0 O 0000000 Dabb 00 Oo4o00000
0.571, -0.209]).

In contrast, other variables such as motorcycle license status (p = 0.130), roles
as motorcyclists or pillions (p = 0.141), and purpose of travel (p = 0.279) were not

statistically significant, indicating no meaningful influence on the WTP for the program.

Model 6: The result of the Generalized Linear Model (Gamma with log link) for
the WTP toward the national road safety program via PC reveals several statistically
significant predictors. The intercept parameter was statistically significant with a
Hoel) Hillien) OO ol DODOOD ODOO O ODOOOOOM [_aj,j U0 0O 000l

baseline log-mean expenditure when all predictors are at their reference le/V,els.

Among the predictor variables, having a metdrcycle license was not a
sthallist)il)al) [ [J signillil)anl] uauuorDB 0 000000 0od b ogoooot
suggesting no meaningful dlfference in/\ WTB between licensed and unlicensed
respondents. Therole asa [ o] or[ ][] [] [ 1;/D or 111 [J1onril) erl] rell resenl] el [ [] [1[]ev
are a [Jollorl] ][] D‘isﬂ/%_p):iD Clionl [ allso [ill noll slloll a sUallistil]all

(BZ—DDDDD_B"DPjuDDDuDE Dall O OO0 O ODO000DO0D0O0O0ODO000O0OT

In Contrast, the purpose of travel was a significant predictor. Respondents who

' feported non-work-related travel purposes had significantly lower WTP compared to

“those traveling forwork (B=-00 00 0 O 00 D0 O 0000000 Dal o 0o o0 o000
95% confidence interval ranging from -0.205 to -0.026.

Insurance status also influenced WTP, where those without insurance coverage
were significantly less willing to pay compared to insured individuals (B = -0.194,

OO0 0 oooooon Dabh oo om mo i 40.2821tol-0.106) 1 1 01 C1 00 D a0 o

Finally, respondents who had not been involved in any road crashes in the past
year showed a significantly lower WTP than those who had experienced crashes (B = -

Jo0o0oon oo o oooooon Dal oo oo 0-0752(o400458).) O O O OO0 00 r



173

Overall, these findings highlight that the purpose of travel, insurance status, and
recent crash experience are significant predictors of the amount respondents are willing
to pay toward national road safety program contributions, while motorcycle license

possession and user role (motorcyclist or pillion) were not significant contributors.

4.8.19 Socio-demographic factors associated with WTP for first medical treatment

Model 7: In the Generalized Linear Model (GLM) using a Gamma distribution with a
HJog Ul e inllerllel] I [Jas stlallistlilJall [l signil]ilJanll [0 [ 00O
OO0 oooooon Do onnnoDimmbilall in)ERP fookgrst Esaergeaeg! | 1] all e ol

Treatment when all independent variables are held at their reference categories.

Among the predictor variables, education level and occupatibn showed
statistically significant associations with WTP. Reslzondents in primary school,
representing those with lower education, had signiﬁcah}ly lower WTP than the highest
education group, tertiary levell] [ il] Z fdl‘éiD i1 all 091 [(SE1= 0.2552, Wald
000 o0oooon i 0 1091 e =0:091) 1 Similarly| individuals in secondary
education level all so [] el 91;'1/5@«’\}:2'1] el signillillanl] [1 ) 316y SE=[0.0833, [
Da00 OO0 O OEOE MDD ED478t F0.1510)] Tt [Suggests Ithat higher
educational attai'nfhent i4 positively associated with greater willingness to contribute to

emergenCy-treatmment.

For occupation, two categories were significantly associated with WTP.
Respondents in middle skills occupations had a significantly higher WTP compared to
the reference group, the non-working, (1100 (] anes(lillalleol) [J [J OO OO OO0 OO0
OO ooooDo0o0o o oooooonoonD oon foonoDlowerkskilled ] 0 [ [ ot
occupations el | [11[]i1llel] signillilJanl] [1 [1 [1ol+@551,[SE =10.1435, Wald
OO0 00O oo oo 00832 to F0.269). This indicates occupational roles may
influence the perceived importance or affordability of contributing to emergency

healthcare programs.

Other variables such as age, gender, race, and marital status did not show
statistically significant effects. While Chinese as a race had a relatively low p-value

(p = 0.089), it did not reach the standard level of statistical significance. Gender and
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marital status also exhibited no significant association, with p-values of 0.112 and

0.990, respectively.

In summary, the findings indicate that education level and occupation are
significant predictors of WTP for emergency medical treatment. Meanwhile, age,

gender, race, and marital status were not significantly related in this model.

Model 8: In the Generalized Linear Model (GLM) with a Gamma distribution
anl] og in0J [0 O Deinlerl el ] [assllallis[lillall [ [ signillillan(] 00O O O
00 0 000000 [Thisldeterminegs(a stiang baseline estimate of WTP for first
emergency treatment via PC when all independent variables are set at their referéncé

categories.

Among the predictors, age, education level, apdxoécupation were found to be
statistically significant. Respondents in the young age category had a significantly
higher WTP than those in the reference grou@,/t/ﬁgzoldestm 10 0 aloel Hildien o) [ [ [
googoooooggoo raﬂ[ﬁ/&ﬂ DJDDDDDD Odoodoooooogoog o

(adult) age group did not ‘d'rffgr/s_,i‘éfliﬁcantly from the reference group (p = 0.454).

-

]

Rggardiﬁg education, those with lower educational attainment at the primary
leye.l-wé‘re'/signiﬁcantly less willing to pay than the most highly educated group of
' fertiaryleveleducation, 0 0 anesfiJal e D MO0 OO0 O 0000000 Dabd0O |
“p=0.002, 95% CI: -0.945 to -0.210). Similarly, respondents at the secondary level also
sllollell signillilJanl] [ [T relJull e[0T [DID MO O OO0O00000 Dabo O
p <.001, 95% CI: -0.403 to -0.161).

Occupation also played a significant role in influencing WTP. Individuals with
low skills and medium skills had significantly higher WTP compared to the reference
group of non-working individuals. [ [T e [1oel] [Tillienl]s [Tere (] [T 1101010 D000 O[O0
oo o0 ogoougno o gogooy o oo duoood DodUdOOOU an
000000000000 0000000000000000 DoOhightOO OO resl
skilled occupations rel | orl] el ] signil]il]anl] ][] [1 ol +@B322[SE =I0.1081, Wald
OO Do oo oo -00534 to F0U1 ). O 1 [
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Other variables, including gender, race, and marital status, were not significantly
assolliallel] i OO0 DoreJall el D Heeld el [l olJ genller [ [ [
race categories (p > 0.30) were statistically non-significant, as was marital status

(p=0.281).

In summary, this analysis highlights that age, educational level, and occupation
are significant predictors of WTP for first emergency care via payment cards.

Meanwhile, gender, race, and marital status do not significantly influence the outcome.

4.8.20 Socio-economic factors associated with WTP for first medical treatment

Model 7: A Generalized Linear Model (GLM)-with a Gamma distribution a“nd‘ log link

function was employed to examine the factors associated with the amoimt of first

emergency treatment. The Omnibus Test of model /coefﬁcients was statistically
signiliDand OO0 D 000000 N ED/D’QD 000000000 mbibdalling ©
improved the fit over the intercept-only Vm;)d/élx.jThe model included three predictors:

household income category, house siz¢ categoty, and income.

o ~

A P
The results s,howed»t’};/ei't /the household income category was significantly

assol | ial] el ElD 0 ]eL ergenl] [1-Ureall Oenl] Oosld UUallU OO0 O OO0ODOOO

Compared."po' the highest household income category, respondents from lower

household iﬁcome categories B40 and M40 reported significantly higher WTTP, with

_estimated coefficients of 1.627 (p =0.001) and 1.367 (p = 0.008), respectively. Income

Jasallsoasignillillanl] Crellil] Dor 0 Dall 0 OO0 O OO0 OO0O O O OO0O0OOO

the WTP of emergency treatment. In contrast, household size was not a significant

predictor (p = 0.610), suggesting no meaningful difference in emergency treatment

WTP across house size categories.

These findings suggest that income-related (household income and personal
income) factors significantly influence the emergency medical treatment WTP,
highlighting the economic disparities in out-of-pocket health expenditure following

injury or illness.



176

Model 8: The Gamma Generalized Linear Model (GLM) analysis was
conducted to assess the relationship between selected predictors] monthly income
level, household income category, and household size[] and the WTP for first medical
treatment via PC. The model began with a significant intercept parameter (B = 3.740,
U0 0 o0dooodg balb 00 0 oddogodd o goddggogd

pay when all predictors are at their reference levels.

The Omnibus Test showed that the overall model was statistically significant
O0ib0eliloold Daldio O O DOODODODOOD OO0 OO0 OOOOOO
jointly contributed to explaining the variance in payment values. Furthermore,
goodness-of-fit statistics, such as a scaled deviance (539.652) and a Pearson Chi<Square

value (138.075 with df =503; Value/df = 0.275), indicated an acceptable model fit.

Among the independent variables, income leyel'rv/vas significantly associated
with the dependent variable. Specifically, respondents with lower monthly income, who
3 A

were in the B40, had significantly lower W"I‘T)/cofhpared to the higher-income reference

inlJ ilJ alJ ing

U O L sugge

group M40, with an estimate of B.=-(1 (/1 [1[] 010000 01 0000000 a0 o or

and a 95% confidence intervéfzrqﬁéing from -0.648 to -0.083. This suggests that lower-
income respondents "Wefe less likely to contribute a higher payment for emergency

treatment.

In contrast, the household income categories and household size variables were

“not statistically significant predictors in this model. Both the B40 household income

(B=0.315, p=10.469) and M40 household income (B =-0.236, p = 0.595) did not show

significant effects. Similarly, neither small household size (B = 0.479, p = 0.264) nor
medium household size (B = 0.315, p = 0.469) showed statistical significance.

Overall, the analysis revealed that only individual monthly income significantly
influenced the WTP for emergency medical treatment via payment card, while

household income and house size did not emerge as significant predictors in the model.
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4.8.21 Injury factors associated with WTP for first medical treatment

Model 7: In the Gamma Generalized Linear Model assessing WTP for First Emergency
Treatment, the intercept was statistically significant (B = 4.472, SE = 0.2724, Wald
oo ooooooon D000y dnl ol aean WER svheoagl coasmiater [ og

are set at their reference categories.

Regarding injury severity (MAIS), none of the levels were statistically
significant at the 5% level. However, there were some marginal trends worth noting.
Compared to the reference category (MAIS =9.00 (unknown)), respondents with minor
injury showed a non-significant reduction in WTP (B =-0.215, SE=0.2801,p = 0.443),
as did those with moderate injury-(B-=.-0,525,-SE = 0.2949, p = 0.075) aind serious
injury (B =-0.498, SE = 0.2975, p = 0.094). Although not statistically sighiﬁcant, the
negative coefficients suggest a decreasing trend in W/TP for emergency treatment
among those with lower MAIS scores compared to thé most severe injury category.

Nevs

The variable type of injury was also-riot a statistically significant predictor of
WTP. Respondents classiﬁed; a/s;’\;h'alving fractures reported a slightly higher WTP
compared to the reference oatégdfy, non-fractures. However, the difference was not
signiDi[anD”D.“D D] goooog 08 O 0oddood Dadd OO 0O 0ooggerL
confidence 'ipterval (-0.064 to 0.354) included zero.

The Omnibus Test of model coefficients was statistically significant (Likelihood
Tallio 0 [ [ E 4] pl=10.041)) suggesting that the model with predictors (MAIS
and type of injury) provided a significantly better fit than the intercept-only model. The
Type III Tests of Model Effects further supported this finding for MAIS (Wald
OO0 oo oo oo (ndicating thatlinjurly severity had a significant overall
effect on WTP. However, types of injury did not contribute significantly to the model
DOall) 00

Model 8: The Generalized Linear Model (GLM) analysis was conducted to
examine the relationship between injury severity (MAIS) and type of injury with the
amount paid for the first emergency treatment card via PC. The intercept of the model

as stlallist)illall [ [ signil)ilJanl) (00 O OO0 O OO OO O OOOOOO0H e
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indicating a baseline estimated log value of the DV when all predictors are at their

reference categories.

However, none of the explanatory variables showed a statistically significant
association with the dependent variable. For injury severity (MAIS), compared to the
reference group (MAIS = 9 (unknown)), the parameter estimates for minor injury
(B =-0.047, p = 0.816), moderate injury (B = -0.084, p = 0.696), and serious injury
(B=-0.086, p=0.689) were not statistically significant. Similarly, for the type of injury,
the comparison between fractures and the reference category non-fractures also yielded
anon-signillilJanl] resul] 0 00 O 000000 000 O0DO000O0O00 Dalll oo o1
confidence intervals for all predictors crossed zero, further supporting the lack of

significant effects.

The omnibus test of model coefficients was- not statistically significant
O Ui eldid ool Hallio [0 [ Euug,uﬂm UM 000000000000 suggesC
not provide a better fit than the intercept—onf}//fn_s;del. Additionally, the Type III tests of
model effects showed non-signi[1il_ an! | re;uD OsOorJo00 0000 ODO0a00O0 OO O C
p=0.961)andtypesofinjury/ﬁ/ﬁém 0000000000000 0000000000C
variables did not signiﬁc]antlil éxplain the variability in emergency treatment payments.
The scale parameter was estimated to be 0.388 (SE = 0.0229) using the maximum

likelihood method.

In summary, while the intercept was significant, indicating a meaningful
baseline level of payment, neither injury severity nor type of injury was a significant
predictor of the amount paid for the initial emergency treatment. These findings suggest
that other factors not included in the model may better explain variations in emergency

treatment costs.

4.8.22 Pre-crash factors associated with WTP for first medical treatment

Model 7: The Generalized Linear Model (GLM) analysis was performed to examine
factors associated with the WTP for first emergency medical treatment. The model

included several predictors: motorcycle license status, rider status (motorcyclist or
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pillion rider), purpose of travel, insurance status, and involvement in an crash in the past

year.

The intercept parameter was statistically significant, with an estimate of
B =4.432 (SE = 0.0624, 95% CI [4.309, 4.554], p <.001), indicating the expected log-

transformed mean WTP when all predictors are at the reference category level.

Among the independent variables, the status of being a motorcyclist or pillion
showed a significant effect on WTP. Specifically, being a pillion was associated with a
statistically significant reduction in WTP compared to being a motorcyclist, with an
estimated coefficient of B = -0.405 (SE = 0.0981, 95% CI [-0.597, -0. 212] Wald
00 O U Opxo01)l [This suggests that pillion riders were w1lhng to pay less for

emergency treatment than-motorcyclists:

Insurance status also significantly inﬂuénced WTP. Respondents without
insurance had a lower WTP compared fo /thgse with insurance, as indicated by
B=-0.237 (SE= 0.0723,95%CI[ 0:378, \JO00O000 Oan OpE=000T).0 0 0 0 0 0 [
In additiqn,,'thos? who Bad not been involved in an crash in the past year had
significantly-fower WTP compared to those who had, with an estimated B = -0.769
(SE=0.1‘19‘9, 95% CI[-1.004, -1 71 0] 01 00 00 [0 [T all Cp=X [001). [Onlthelother hand,
the effect of motorcycle license status (B = 0.050, p = .754) and purpose of travel

“(B=-0.061, p = .409) were not statistically significant predictors of WTP in this model.

Overall, the model suggests that rider role, crash history, and insurance status

are significant determinants of WTP for emergency treatment.

Model 8: Based on the Generalized Linear Model (GLM) analysis using a
Gamma distribution with a log link function, the overall model predicting the first
emergency medical treatment via payment card was statistically significant, as indicated
00 OD0edOnilus Desl) OO0 O OO0O0O0OO000 OO0 toffit statisties ] [ 1 [ [ [
demonstrated acceptable model fit, with a deviance of 171.373 (df = 503, value/
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df = 0.341) and a Pearson Chi-Square of 134.928 (df = 503, value/df = 0.268),

suggesting no evidence of overdispersion or lack of fit.

The intercept parameter was highly significant (B = 4.403, SE = 0.0428, Wald
00 0 000000000 D 00 0000000 reramsfermethd™ medicad il all e[l |

treatment (PC) for the reference group in the model.

ong e Drel)il) Dorst) [J e restl onllenl]’s rol]eas a [Jollorll ][ [isC
statistically significant (B=-0 0 0000 OO0 O 0000000 Dalld OO 0O 0000
pillion riders showing a significantly lower predicted payment compared to
motorcyclists. Insurance status was also significant, with uninsured i_ndividuals
reporting a lower willingness fo pay (B= -0 0 U0 00 0 0000000 Dadd O
p <0.001). Respondents - who had not experienced an crash in the pa‘s{t, year also reported
a significantly lower predicted payment (B = /-0:7()1, SE = 0.0856, Wald
b oooboboibmbd uUDuuL‘_L"DoGDare] ‘1o [lcraske [ (1o [Jall []eenin

(D

Additionally, the purpose gf ;ravel ?vas found to be a significant predictor
(B=-000000 O f;/@"ﬁ 1[0 00 O all), with thoseltraveling fotlnon- [ 0 [ [ [
work purposes demohstﬁatin;g ; reduced estimated payment. However, the possession
of a motoreycle license did not have a statistically significant effect (p = 0.163),
suggesting‘ that licensing status did not meaningfully influence the first medical

Ereatment.

In summary, the analysis indicated that the predicted amount respondents were
WTP for first emergency medical treatment via PC was significantly influenced by role
(motorcyclist vs pillion), insurance coverage, travel purpose, and crash history, while

motorcycle license status was not a significant predictor.

4.8.23 Socio-demographic factors associated with WTP for follow-up medical treatment

Model 9: A Generalized Linear Model (GLM) with a Gamma distribution and log link
function was conducted to examine the association between socio-demographic factors
and the number of respondents who were WTP for follow-up treatment. The intercept

Clas sllallisthillall [0 signillilanl) 000 O DO OO 00 OO O OoOooooo o
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indicating that the estimated baseline expenditure for follow-up treatment[ ] when all

predictors are held at their reference categories[ is significantly different from zero.

The overall model demonstrated a statistically significant improvement over the
intercept-only model, as indicated by the Omnibus Test (Likelihood Ratio Chi-Square
= 72.562, df = 12, p < .001). However, model fit statistics such as the Pearson Chi-
Square/df ratio (4.417) and the scaled Pearson Chi-Square (3152.693) suggest some
potential overdispersion or deviation from model assumptions, which should be

interpreted with caution.

At the individual predictor level, none of the socio-demographic yariables
showed statistically significant effects on the amount spenton follow-up treatment. This
in0 0 ul es age 0 O af-B-5-0- AR+ gentiber (4 ;11 [1710.462), flace! [1 [ [ [
O0a00 00 0O 0 0DIDOEMAEIHEgD esd Djeve/] oll elJullallion0541gl1 [1 [0 [J
aril)all sflalJus [J Clal) 0 00 [ DUDONEN 0D 00000 &h634.] [1ullallion
Although the overall effect of race appear/eelf _signiﬁcant in the model effects table,
parameter estimates for individual race categgr/ies were not statistically significant, with
p-values ranging from 0.1‘88//39)6.468, indicating no meaningful differences when

compared to the rreferénﬁe group.

) In Summary, while the model as a whole was statistically significant, none of
the individual socio-demographic factors emerged as significant predictors of WTP for
“follow-up medical treatment. These findings suggest a relatively homogeneous

valuation of follow-up care across different demographic groups within the sample.

Model 10: The Generalized Linear Model (GLM) analysis identified several key
predictors of WTP for medical follow-up via payment card. The model's intercept was
sthallistiillall 00 signil )il anl] O 00 O OO0 OO0 000 000 OO0 0oon Dath o o0
a substantial baseline value when all covariates are set at the reference category. The
overall model was a good fit, supported by the goodness-of-fit indices, with a
Tlevianll el] [ [ rallio o) [0 000 anl] asignillillanl] [J O nilJus [Dest] [0 [
.002), confirming that the model with predictors performed significantly better than the

intercept-only model.
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Among all predictors, occupation was the only factor with a statistically
signillifanl] e Dell 0 DDall 0 OO0 O 0000000 OO0 OO0 OOOODOOO
low skills category showed a significantly lower WTP compared to the reference group
(B =-0.228, SE = 0.0975, 95% CI = [-0.419, -0 0 0 0000 Dabl o o0 0O ooooon
Similarly, those in medium skills (B =-0.132, SE =0.0672, 95% CI=[-0.264, -0.001],

Dall [ OO O 00000 Chigh skills (Bi=£0/444, SF = 0.0984, 95% CI=[-0.637,
025000 Dabyo OO O oDooooon oo 0ooon allso [Dellonsllrallel
willingness to pay. These findings suggest that occupation type plays a pivotal role in

influencing post-treatment follow-up costs willingness among respondents.

In contrast, other variables[] including age, gender, race, highest level of
education, and marital status" did not demonstrate statistically signiﬁ,cantﬁ associations
with WTP for follow-up care (all p>0:05). These non-significant ﬁhding's suggest that
socio-demographic variables aside from occupation ma:y not have a meaningful
influence on the payment amount respondentsf,_aré willing to make for post-treatment
medical services. e ¢ G P,

P e O

4.8.24 Socio-economic factofs/lassz)éiated with WTP for follow-up medical treatment

A
04

Model 9: The 'Géﬁeraliked Linear Model (GLM) analysis for WTP for follow-up
medical fr"ea‘t_rhent‘ began with the assessment of the model intercept. The intercept was
SD’éDisDi‘DaDDD signiflifand OO0 0O OO00O@OO0OD OO0 0O O0OO0OOOOO00O DabO
CI [2.072, 4.939]), indicating the expected log mean value of expenditure for the
reference group (those in the highest income and largest household categories) when all

predictors are at the reference level.

For the income variable, participants in the B40 income group showed a positive
but statistically non-significant association with WTP for follow-up for medical
treatment (] [ [J OO0 OO0 OO0 OO0O0O00 Oall [ £-01087,0.689]).) [ [0 [ [ [J
This suggests that although there may be a slight increase in expenditure among lower-
income individuals, the result does not reach the conventional level of statistical

significance (p > 0.05).
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Regarding household income, respondents from the M40 income group were
significantly more likely to incur higher expenditures compared to the reference group
T20 0100 0O O 0O000O0O0 OO0 0O O0000DO0O0O DaDO0 OO0 O O0O0OOOODO O
2.198]. This suggests that individuals from the middle household income group were
significantly associated with increased WTP for follow-up treatment compared to those

from higher household income categories.

In contrast, none of the household size categories showed statistically significant
effects. For example, respondents from the small household size group had a negative
but non-significant relationship with expenditure (B =-0.107, SE = 0.5483, p = 0.846),
while those in medium household size also had a non-significant positive estimate
(B = 0.472, SE = 0.5565, p = 0.396). This suggests that household size was not a

significant predictor of follow=up treatment expenditure in this model.

P
-

A

Overall, the model indicates that housc?hold income! | particularly being in the
middle-income group(] has a signiﬁcar}t mffuen_;;e on the WTP for follow-up treatment
services. Meanwhile, individual incme and ch)usehold size do not significantly predict
such payments. A J.«:

Ve
v,

, l
Model 10 Based on the Generalized Linear Model (GLM) output for WTP for

follow-up medical treatment via payment card, the intercept parameter was statistically
Signiﬁcant. The intercept estimate was 4.321 with a standard error of 0.5372, and a
Wald chi-square value of 64.680 (p < 0.001). This indicates that when all predictors are
at their reference category, the expected value of the dependent variable is significantly

different from zero.

In terms of the income variable, individuals categorized as B40 and as a
reference to M40 had an estimated coefficient of 0.011, with a standard error of 0.1349.
However, this relationship was not statistically significant, as indicated by a Wald chi-
square value of 0.007 and a p-value of 0.934. This suggests that income level was not a

significant predictor of payment amount for follow-up treatment.
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For the variable representing household income categories, neither category B40
household income nor M40 household income showed significant associations.
Specifically, the coefficient for B40 was -0.420 (SE = 0.3297, p = 0.203), while for
M40 it was -0.031 (SE = 0.3401, p = 0.927). Both results imply that household income

level has no meaningful effect on the amount paid for follow-up treatment services.

Similarly, for house size, the estimates for small household size and medium
household size were -0.113 (SE = 0.4020, p = 0.778) and 0.032 (SE = 0.4070,
p = 0.938), respectively. Neither was statistically significant, indicating that house size

was not a significant determinant of the payment amount for follow-up medical care..

In summary, while the model intércept was highly significant, none of the
explanatory variables (income, household income; or house size) via PC"demonstrated
a statistically significant effect on WTP of follow-up rpediéal treatment in this model.

-

4.8.25 Injury factors associated with WTP Iﬁpféjlow-up medical treatment

-

Model 9: A Generalized Linear, Model (GLM) was performed to examine the
r > v
association between injury sevefity (MAIS) and type of injury with the WTP for follow-
Y

up medical treatment.

00 0. 000000 Da0d DO 000800000 0 0O 000 GWIR

The intercept was statistically significant (B = 4.564,

when all predictors were held at their reference categories (MAIS = 9 (unknown)) and

non-fracture types of injury. The overall model was statistically significant, as indicated

inl]iJ alJin

by the Omnibus [ esl] [ [1illellilJooll Hallio ) 0 D OO OOOO OO OO0 O 0

model effects confirmed that types of injury were a significant predictor of WTP

OO0 0 oooooon Dhide OO0 [Das noll [0 [ [ HofHfit was [ [1 e [1c

acceptable, with a log-likelihood value of -2708.297 and a scale parameter estimated at
0.760 (SE = 0.0418). Note that model selection criteria (AIC = 5428.594, BIC =
5454.310) further supported the model's reliability.

In terms of injury severity (MAIS), none of the categories showed a statistically
significant association with WTP. Compared to the reference group (MAIS = 9
(unknown)), the coefficients for minor injury (B = -0.146, p = 0.606), moderate injury
severity (B =-0.421, p = 0.170), and serious injury (B = -0.403, p = 0.193) were all
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non-significant. This indicates that varying levels of injury severity did not

TJeaning[ ] ul) [J [0 inlJ [Juenl] e res[] onll enl]s’ [1il] []ingnesp cacel ! al] [Jor [1ol] ol

However, the type of injury was significantly associated with WTP.
Respondents with fracture-related injuries demonstrated a significantly lower WTP
compared to those with non-fracture injuries, with a coefficient of B = -0.300
O00 00000000 ba00 OO0 0D 0ODO0O0ODODO0DO0 0D DODOODDOO OOisinO1
fractures were still willing to pay for follow-up medical treatment, the average amount
they were willing to pay was significantly less than that of individuals with non-fracture

injuries.

Overall, it was indicated that respondents who  had injuries, specifically
fractures, were WTP for follow-up medical treatment, whereas the other variables did

not significantly influence the WTP for follow-up medical treatment.

-~

Model 10: A Generalized Linear MﬁdélZGI;M) was performed to examine the

association between injury severity (M/AIS) a?fd type of injury, with the maximum WTP

for follow-up medical treatrrflion_t' ')Vfia PC. The intercept of the model was statistically
signiﬁcant(B=4._025', S{EZE).I/831,Wald 00000000000 D000D00000 mOi1i0:
all predictors werg set to their reference categories (MAIS =9.00 (unknown)) and types

of ,injur‘y‘, the baseline log-transformed WTP was significantly greater than zero. The

overall model was not statistically significant, as shown by the Omnibus Test
‘00i0e0i0ood Dalio0 D0 0 0000000000000 DOO0O0O0DODD in0i0a
and type of injury did not significantly improve the prediction of WTP over the
intercept-only model. This was further supported by the non-significant results from the

OO0 0e 0 all ) Hesls or ol [ 1000 1100 Ctheltypeloflinjury [ [ [ [ [
o goodgoo oo oo odoongog

With regard to injury severity, respondents with MAIS = 1.00 had a lower WTP
compared to those with MAIS = 9.00 (unknown) (B = -0.206, SE = 0.1885, Wald
O o0 oooooo oo oooooon atliougl) 0 eresul] [ [asnol) siallish
significant reductions in WTP were observed for respondents with moderate injury

(B = -0.197, SE = 0.2004, p = 0.325) and serious injury (B = -0.150, SE = 0.2020,
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p = 0.458). For the type of injury, respondents with fractures had a slightly higher WTP
compared to the reference category, non-fractures. However, this effect was not
sliallisllillall [0 signil )il anl] [0 [ 000000000000 000 [ O 0 [ These! [ [Tall [ |
findings suggest that neither injury severity nor type of injury had a significant influence

on WTP for follow-up treatment.

4.8.26 Pre-crash factors associated with WTP for follow-up medical treatment

Model 9: The Generalized Linear Model (GLM) analysis for follow-up medical
treatment began with the intercept parameter, which was statistically significant
U 0ouodooo o ooy abo od o DDDDDDU‘IJD 0o o
variables are held constant. Owerall;-the -model significantly improved .(‘)Vér the
intercept-on] [J [Jollel] asinl/illallel] [J[] [J[Jel[][lnild us [/,_eSD il el i ool) [
df =5, p <.001), and goodness-of-fit statistics such as/the Devianée/df ratio (0.850)

A

supported acceptable model fit.

vl

Among the predictors, the vafiable~of the role as motorcyclists and pillion
showed a significant assocli’al;if/)rﬁyi'tﬁ the outcome. Specifically, being a pillion rider
(reference group = {notofcyolisﬁ \;vas associated with a decrease in the expected WTP
OffOllOW-up‘_treatI.‘nentd32-7 O00DU0OEH0 00000000 DalO OO O 0O0O0O0OL
[-0.686; "'—‘0'.‘_278])'.‘ The purpose of travel also demonstrated a significant effect
(B’Z‘—DD‘DDDD ON0 0000000 DJDa0 00 O 000000 00dogooao
_for non-work-related purposes had lower follow-up costs compared to those traveling
for work-related reasons. In terms of insurance status, those without insurance incurred
significantly higher follow-up treatment costs (B = 0.398, SE = 0.0762, Wald
o gdooodooo oo oo o oo ooooogo oo

However, variables such as motorcycle license status (B = 0.270, p =.106) and
crash status within the past year (B = -0.101, p = .420) did not show statistically
significant associations with the WTP of follow-up treatment. These findings suggest
that the role of the crash (motorcyclist vs. pillion), insurance status, and travel purpose

significantly influence the expected WTP of follow-up medical treatment.
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Model 10: A Gamma-distributed Generalized Linear Model (GLM) with a log
link was fitted to predict the amount respondents were willing to pay for follow-up
medical treatment via PC. The intercept was highly significant (B = 3.851, SE =0.042,
Dall0 OO0 0 00000000 O O [ [031934)] establishing @ baseling (log- [
scale) payment when all covariates are at their reference categories. Model adequacy
was supported by the devianl[l el] [ [J rallio [J [ [J [0 anl) [Jearson [ [0 [0[0 rallic
the Omnibus Test confirmed that the full model improved fit over the intercept-only

model (Likelihood-[Jallio [ [ [ OO OOO OO O OO OO OOO00H

Four predictors emerged as significant determinants of payment in which
respondents without a valid motorcycle licence were willing to pay more thgn,liCehsed
ridess 00 0 000D 00 OO 000D Del0 00 X000 0 0 00
Rider role (motorcyclist vs pillion): Being a pillion rider was as‘soéiated’with a lower
payment compared with motorcyelists (B = -[1 [] [ Oi\0 OO0 0 OoOoO0O0OO0 DadO O
p <.001; 95 % CI=-0.434 [1-0.171). The purpose oftravel, for which participants were
travelling for non-work purposes, showed dn rg/o&st but significant increase in payment
00 0o ogggood ﬂr‘j’\ /D/WHEDD Dald 0 OO O OD0DOmo21s) 0 0Do00dcC
Additionally, those with ng /CT”aJSﬂin the past year were willing to pay less than those
whohadexperie;nce’d"an]cras\h(BZ—U OOo0do. 000000000 DaD0 00 O DOt
% CI = (-0.444 [7-0.120).

Insurance status did not significantly influence the payment (p =.658), indicating

“no discernible difference between insured and uninsured respondents in this context.
In summary, WTP for the follow-up treatment card is shaped chiefly by license
ownership, rider role, travel purpose, and recent crash involvement, whereas insurance

coverage appears unrelated once these factors are taken into account.
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4.9 DEBRIEFING

Debriefing questions were suggested to determine the respondent's WTP decision. This
section was recommended in the CVM study guide. This section asking respondent four
main questions, regarding; (a) how confident the respondents are in the stated payment
mentioned in the previous scenario if the scenario is implemented in reality, (b)
reslJ onlJ en]s’ resl] onl] on il [JJeir viel] on roall sallell[] [Jusl] [le [Jallen in
consideration, these two questions were asked in likert scales and (c) the methods of
payment for the stated scenarios and (d) what respondents think should be entrusted to
managing the public funds for road safety improvements. These questions elicit direct

responses from what respondent think is appropriate to their best view of the questions.

4.9.1 The respondents were confident in their statements about the paymént of WTP
scenarios

P

The following Table 4.14 delineates the respond/ents' answers to the inquiries
concerning their previously indicated WTP’j@ a;/erage response is 3.62, indicating
that respondents tend to have a s/hght inclination towards confidence in their payment.
The median value of the data{sﬁ.‘ﬁl), ;ndicating that the majority of respondents exhibit
neutrality in their payment cbnﬁdence. Note that the majority of respondents exhibited
neutrality or slight confidence in their payment behavior, with responses being

moderateiy'(IQRZI) constant if the scenarios were realized in reality.

Table 4.14 Respondent Confidence on WTP Payments

Statistic Value Standard Error (SE)
Mean 3.62 0.04

95% confidence interval for the mean 3.54-3.69 -

5% trimmed mean 3.65 -

Median 3.00 -

Variance 0.89 -

Standard deviation (SD) 0.944 -
Interquartile range (IQR) 1 -

Skewness -0.020 0.105

Kurtosis -0.317 0.209
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4.9.2 Respondents’ views on including them in road safety improvement

The data indicate that a significant majority (98.5%) of respondents feel that the
opinions of road users should be taken seriously when discussing ways to enhance road
safety. A minimal number of respondents (0.4%) strongly disagree, suggesting a robust

agreement with the statement. The distribution of responses is illustrated in Figure 4.1

below.
Distribution of Responses (Total: 546)
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Figure 4.1 Respondents' views on their involvement in road safety improvement

4.9.3 The payment methods respondents think are appropriate to commit to the
payment for the previous WTP scenarios

Out of the 546 respondents recruited, only 484 answered the questions related to
payment commitment in the WTP scenarios. The remaining 62 respondents did not
answer this question, and these instances were classified as missing data. However, the

results show a distinct inclination towards direct payment methods among participants
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when engaging with the scenarios provided. A significant portion (45.5%) chose "Out
of Pocket Payment," indicating a clear preference for immediate, direct transactions.
Similarly, 45.2% of respondents stated they would prefer to make contributions through
"Monthly Salary" deductions, demonstrating their readiness to make regular, systematic
contributions. The combination of these two methods represents 90.7% of the total
responses, highlighting a notable inclination towards straightforward and convenient
payment systems. In contrast, merely 7.0% of respondents chose Lembaga Hasil Dalam
Negeri (LHDN), implying a diminished preference for tax-based contribution methods.
The "Others" category, accounting for just 1.3% of responses, suggests a limited interest
in payment methods outside of those specifically mentioned. The data indicate that
implementing a contribution system should focus on flexible direct payment méthods,
such as out-of-pocket (OOP) payments and salary deductions, as these Options align
with resl] on[J enl[] s’ [TrefJ erentes anl are il e T []o D‘osﬂ érgreallerall [lell [Janl]
this may indicate that respondents prefer to have direct control over their contributions,
opting for direct payments rather than relying/,,on"’phird—party or government systems.

Table 4.15 presents [] [Jie [T isl] rillul] ricgﬁ[_Ljres@spnﬁSm] s’

P e O

Table 4.15/,/ "L.:'CSL on[! enW¥P Method of Payment

Ve

‘ Category Frequency %

Out of pocket 220 45.4
LHDN (tax) 38 8.0
Monthly salary 219 45.2
Others 7 1.4
Total 484 100

4.9.4 The respondents' views on those who should be entrusted to handle the public fund
for road safety improvement

The data reveal the preferences of respondents concerning which entity ought to be
responsible for managing public funds. A significant portion (55.1%) identified the
Government as the most appropriate institution for this responsibility, reflecting a
robust confidence in governmental systems and their perceived ability to manage public
funds efficiently. This may indicate the public's inclination towards centralized and
regulated financial management. The private sector emerged as the second most

preferred option, chosen by 37.7% of respondents. This considerable percentage
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indicates that a substantial portion of respondents appreciates the efficiency and
accountability of the private sector in fund management, likely stemming from their
belief in its superior transparency or operational effectiveness relative to public
institutions. A smaller percentage (6.0%) chose a Statutory Body, which denotes
organizations created by law for particular functions. This suggests that although there
is some level of trust in statutory bodies, they do not enjoy the same level of favor as
the government or the private sector. The Non-Statutory Body garnered limited support
(0.4%), indicating that respondents perceive these entities as less competent or
trustworthy in handling public finances. Similarly, the category identified as [Others[’
captured merely 0.7%, potentially encompassing a variety of alternative preferences
that are not included in the primary options. The data indicate a clear inclination towards
public or government-controlled fund management, while a notable minoﬁty supports
private sector participation. This insight may assist pol_icymékers ‘in exploring
collaborative strategies that merge public confidence in gox;ernment with the efficiency
of the private sector for fund management initjati&es. Table 4.16 shows the dispersion

of the findings. A

P

Table 4.16// "L.:'CSL on[! enW¥P Method of Payment

v

‘ Cafegory! Frequency %

Government 301 55.1
Private 206 37.7
Statutory body 33 6.0
Non-statutory body 2 0.4
Others 4 0.7
Total 546 100

410 QUALITY OF LIFE (QOL)

In this particular section of the study, respondents were asked to evaluate their QoL
using a 5-point Likert scale that assessed their emotional state, functional state, and
physical state. Note that this self-reported data was collected 30 days after the
respondents had either visited the hospital for treatment or had been discharged from
the hospital. The aim was to understand their overall well-being and recovery after a
month, as well as their emotional health, ability to function in daily activities, and

physical condition.
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The study employed the Revised Trauma Quality of Life (RT-QoL) instrument,
which consists of five Likert Scales, to evaluate the emotional, functional, and physical
states of respondents one month after experiencing injuries from road crashes. The RT-
QoL consists of 18 items, with six items each dedicated to assessing emotional state,
functional state, and physical state. These domains were scored to reflect the
respondents' conditions accurately. During the data cleaning process, all negative data
points were converted into positive statements to maintain consistency. The total scores
were then calculated and analyzed to determine the level of agreement or disagreement

of respondents with the questions in each of the three domains.

This section of analysis is to determine the factors associated with [ al} ienQaL
after one month of discharge from the hospital. Since the QoL measures (phySical,
emotional and functional) is into binary categories (high QoL and Low QoL) binary
logistic regression analysis are used to determine the ,assoz:iation of each independent
variables such as socio demographics (age, genfier,"ethnicity, education, marriage status
and occupation), socio-economic (inqome,/ éofbéehold income and household size),
injury status (types of injury_ Taﬁd injury severity score) and pre-crash status

A 2

) .
O Dostlil)allil] allion /s’ hetl] oLon [l allien]’s [

, |
4.10.1 QoL Test of normality

The tests of normality, including the Kolmogorov-Smirnov and Shapiro-Wilk tests,
were used to determine the normality of the QoL data distribution. This is essential to
determine the cut-off points of each QoL measure, which were recoded in binary
categories. Based on the normality test in Table 4.17, the QoL was significant at p<0.01.

Thus, the data significantly deviates from a normal distribution.

Table 4.17  Emotional, Physical, and Emotional measurement of QoL normality test.

Quality of Life Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.

Total Emotional Score 162 546 <.001 .873 546 <.001

Total Functional Score 182 546 <.001 831 546 <.001

Total Physical Score .183 546 <.001 875 546 <.001
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Table 4.17 displays the outcomes of normalcy assessments performed on the
QoL scores across emotional, functional, and physical domains in patients 30 days post-
hospital discharge. The emotional quality of life scores exhibit Kolmogorov-Smirnov
and Shapiro-Wilk statistics of 0.162 and 0.873, respectively. Meanwhile, the functional
QoL scores provide 0.182 and 0.831, and the physical QoL scores reveal 0.183 and
0.875. The results consistently indicate that the scores for all three QoL dimensions
diverge from the anticipated normal distribution, which permits a non-parametric

analysis.

4.10.2 Cut-off points

The median was chosen because,-as-mentioned-earlier, the data are not ﬁormally
distributed, and the median is more suitable for measuring the central tendehcy of non-
normal data. Additionally, the nature of the survey itself/ is-a Likert scale, which is the
nature of ordinal data, and the median is more aligned with the ordinal nature of data
(Boone & Boone, 2012). Therefore, in orrd?iééecbde QoL measurements, the cut-off
point of the median in Table 4.18 “was cdiculated from the total score of each

P e O

measurement. F ol

Table 4.18 ] RT-QoL score Distribution Score and Cut Off Points

Measureménts  Median Range Frequency % Indication

~Emotion 10 >10 287 52.6 Low quality of life (below
or equal to the median)

Ood 259 474 High quality of life (above
the median)

Functional 10 > 10 292 53.5 Low quality of life (below
or equal to the median)

O0ood 254 46.5 High quality of life (above
the median)
Physical 15 >15 273 50 Low quality of life (below

or equal to the median)

000 273 50 High quality of life (above
the median)
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Table 4.18 summarizes the QoL metrics across three domains[ ] emotional,

functional, and physical[] assessed in patients 30 days post-hospital discharge.

In the emotional category, the median score is 10, with 52.6% of patients
(n=287) above the median, signifying a diminished emotional quality of life, whilst
47.4% (n=259) scored at or below the median, suggesting an elevated emotional QoL.
In the functional dimension, the median score is 10, with 53.5% of patients (n=292)
exhibiting low functional QoL, while 46.5% (n=254) report a higher QoL in this regard.
The physical domain exhibits a balanced distribution, with an equal percentage of
patients (50%, n=273) scoring above and below or equal to the median of 15, indicating

an even division between low and good physical quality of life reported by respondents.

411 SOCIO-DEMOGRAPHIC AND - EMOTIONAL QUALITY OF LIFE

P

-

A BLR analysis was conducted to examine the inifluence of socio-demographic

characteristics on emotional QoL among i?diVidua‘ls affected by road traffic injuries.
PN

The variables included in the model wete age;gender, ethnicity, education level, marital

status, and occupation. Forid

Ethnicity Wés a signiﬁcant predictor (p=.009). Respondents from certain ethnic
backgrounds were less likely to report high emotional QoL (OR =0.701, 95% CI[0.537,
0.915]), indicating potential disparities in emotional recovery across ethnic groups,
possibly influenced by cultural coping mechanisms or access to support services. On
the other hand, education level was strongly associated with emotional QoL (p <.001).
Respondents with lower levels of education had significantly lower odds of reporting
high emotional QoL (OR =0.482, 95% CI[0.338, 0.689]). This suggests that education
may play a protective role, potentially through better health literacy, access to
information, and stronger coping strategies. Occupation was also a significant factor (p
< .001). Employed individuals had significantly higher odds of experiencing high
emotional QoL compared to those who were unemployed or not in the workforce (OR
=1.816,95% CI [1.471, 2.241]). This may reflect the role of employment in providing
financial stability, routine, and social engagement that can support emotional well-
being. On the other hand, age (OR = 1.767, p = .180), gender (OR = 1.008, p =.969),
and marital status (OR = 0.914, p = .746) were not statistically significant predictors of
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emotional QoL in this model, suggesting that these factors did not independently

influence emotional outcomes in the studied population.

Overall, the analysis revealed that ethnicity, education, and occupation were
statistically significant predictors of emotional QoL, while age, gender, and marital

status were not.

4.12 SOCIO-ECONOMIC AND EMOTIONAL QUALITY OF LIFE

A BLR analysis was conducted to assess the association between socio-economic
characteristics and emotional QoL among RTI respondents. The IVs included

individual income, household income;-and household size.

Individual income was not significantly associated with emotional QoL
(p = .22). Although the odds ratio (OR = 0.537, 95% éI [0.195, 1.475]) suggested a
negative relationship, the result was not /stilustlcally meaningful, indicating that a
person's income alone may not 1ndepéndent}y affect their emotional well-being post-
injury. In contrast, householdzlneome was a significant predictor (p = .01). Note that
respondents from households Wlth higher income had more than twice the odds of
reporting good emotional QoL compared to those from lower-income households (OR
=2.361,95% CIT1.214, 4.590]). This suggests that economic stability at the household
level may provide a supportive environment that enhances emotional recovery
following injury. On the other hand, household size showed the strongest association
with emotional QoL (p < .001). Participants from larger households had significantly
higher odds of experiencing good emotional QoL (OR = 7.021, 95% CI [3.598,
13.703]). This may reflect the positive role of family support, shared responsibilities,
and emotional care within larger family units in promoting psychological well-being
during recovery. These findings emphasize the importance of evaluating socio-
economic context[ | particularly at the household level! when considering emotional

outcomes among RTI survivors.

Overall, the analysis revealed that household income and household size were

statistically significant predictors of emotional QoL, while individual income was not.
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4.13 INJURY STATUS AND EMOTIONAL QUALITY OF LIFE

A BLR analysis was conducted to examine the association between injury-related
factors[] specifically, type of injury and injury severity | and emotional domain QoL.

The overall model was statistically significant, as indicated by the Omnibus Test of

Hollell Hoell Uildienlst) OO OO O OO0 Oon OO OO0O0OODO suggest]ir

predictors provided a better fit than the null model. Additionally, the Hosmer and
Lemeshow Test result was non-signill illanl] [J OO0 00 O OO0O0O000 0O O
model adequately fit the data. However, the amount of variance explained by the model

was small, with Cox & Snell R* = 0.018 and Nagelkerke R* = 0.024.

In terms of predictors, the-type of injury-approached statistical. sigﬁiﬁcance

(p = 0.059), with respondents categorized under having fractures having,38.3% lower
odds of reporting a high quality of life compared to the /referénce group (OR =0.617;
95% CI: 0.373[1.019). Although not statistically sjgniﬁ/caht at the 0.05 level, this result
suggests a potential inverse relationshiprbpt\i/é{j})n specific injury types and QoL. For
injury severity, the overall MAIS variable was not statistically significant (p = 0.068),
though the subcategory m,u’:gr/'mj ury showed a marginally significant negative
association with quality of life" (B = -0.498, p = 0.069, OR = 0.608; 95% CI: 0.3550]
1.040). Other se’vﬁerity I]evels, namely moderate injury and serious injury, were not
signiﬁcaﬁt-pyédictbrs. The constant term was also not significant (B =0.246, p =0.327),
indicating no inherent baseline tendency for high QoL when all predictors were at their
_reference levels. These findings suggest that certain types and severities of injury may
influence emotional domain quality of life outcomes, although the evidence is not

conclusive within this model.

godogodl

In summary, [ [Jen [Joollingall [ [Je[lallJors ] Jall [Jigll ] alllell[] alle

well-being after a crash, the type of injury they had(] particularly fractures!| seemed to
play a role. People who had fractures were about 38% less likely to report good
emotional QoL compared to those who had other types of injuries. Although this result
was not strongly significant, it still suggests that having a fracture might make it harder

for someone to feel emotionally well after the injury.
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4.14 PRE CRASH AND EMOTIONAL QUALITY OF LIFE

A BLR was conducted to examine the association between selected socio-demographic
and travel-related factors with emotional QoL post-crash. The model included four
independent variables: possession of a motorcycle license, purpose of travel, and
insurance coverage. The regression model was statistically significant (p < .001),
indicating that the predictors reliably distinguished between individuals with high and

low emotional QoL.

Specifically, motorcyclists without a valid license were significantly less likely
to report high emotional QoL compared to those with a license (OR = 0.083, 95% Cl
[0.023, 0.300], p < .001). Importantly, the-purpose of travel was also .a significant
predictor. Those who traveled for non-work-related purposes were dess likély to report
high emotional QoL compared to those who traveled fo/r work-related reasons (OR =
0.271, 95% CI [0.185, 0.396], p < .001). Additi_onaily, respondents without private
insurance had significantly lower odds of Vre}go/r”t‘i_n;g high emotional QoL than those with
insurance coverage (OR = 0.449, 95% C1.[0.308, 0.655], p <.001).

P -

ATy

Additionally, .examine"/ﬂ'ie/ association between crash involvement in the past
year and emotionéi Qoﬂ among RTI survivors. The results indicate that crash status
within the past year was a statistically significant predictor of emotional QoL (p <.001).
Respondents who had experienced an crash in the past year were significantly less likely
to report good emotional QoL compared to those who had not. Specifically, individuals
with a history of an crash in the past year had approximately 91% lower odds of
reporting high emotional QoL (OR = 0.091, 95% CI [0.040, 0.203]). This strong
negative association suggests that recent exposure to road trauma may exacerbate

emotional distress, possibly due to ongoing psychological effects such as anxiety, fear

of recurrence, or post-traumatic stress.

Overall, the analysis indicated that motorcyclists without a license, purpose of
travel, traveler for non-work related, ownership of insurance, and past crash experience

were significant predictors of emotional QoL.



208

4.15 SOCIO-DEMOGRAPHIC AND FUNCTIONAL QUALITY OF LIFE

A BLR analysis was conducted to examine the relationship between socio-demographic
variables and functional QoL among RTI survivors. The predictors included age,

gender, ethnicity, education level, marital status, and occupation.

Ethnicity showed a significant association with functional QoL (p = .009).
Individuals from certain ethnic backgrounds had 30% lower odds of reporting high
functional QoL compared to the reference group (OR =0.701, 95% CI [0.537, 0.915]),
suggesting potential disparities that may be related to cultural, healthcare access, or
socioeconomic differences. Education level was a strong predictor of functional QoL (p
< .001). Respondents with lower-education-levels were less likely to.-réport_good
functional outcomes (OR = 0.482, 95% CI [0.338, 0.689]). This suggests that higher
educational attainment may support better post-crash /adaptation through enhanced
health literacy, improved problem-solving ability, of ‘increased access to resources.
Occupation also demonstrated a signiﬁqal}lvi/ﬁﬂjlehce on functional QoL (p < .001).
Employed individuals were nearly. twice as likely to experience good functional
outcomes compared to unemp@y/e'%?g or inactive individuals (OR=1.816,95% CI[1.471,
2.241]). This may reflect the pliysical activity, routine, or financial stability associated
with employment,‘ whicL could facilitate faster functional recovery. In contrast, age
(OR = 1.76‘7, p= ;18), gender (OR = 1.008, p = .969), and marital status (OR = 0.914,
p-= .746) were not statistically significant, indicating that these factors did not

independently contribute to functional QoL outcomes in this study.

The analysis revealed that ethnicity, education, and occupation were statistically

significant predictors of functional QoL, while age, gender, and marital status were not.

4.16 SOCIO-ECONOMIC AND FUNCTIONAL QUALITY OF LIFE

A BLR was conducted to examine the association between socio-economic factors and
functional QoL among individuals involved in road traffic injuries. The independent

variables included individual income, household income, and household size.
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Household size had a strong and significant positive association with functional
QoL (p < .001). Respondents from larger households were approximately four times
more likely to report good functional QoL outcomes (OR = 4.035, 95% CI [2.297,
7.088]), compared to those from smaller households. This suggests that larger family
units may provide increased emotional, physical, and logistical support, which can
facilitate functional recovery after injury. In contrast, individual income (OR = 0.718,
95% CI1[0.277, 1.862], p = .49) and household income (OR = 1.060, 95% CI [0.589,
1.908], p = .84) were not statistically significant predictors of functional QoL. These
results suggest that financial resources alone may not be sufficient to explain differences
in functional recovery, especially when other forms of support] such as caregiving
from household members( ] play a more significant role. These findings highlight the
importance of considering family structure and social support, in addition to economic

indicators, when assessing recovery trajectories in post-crash functional health.

P
-

A

Overall, only household size was found to be.a'statistically significant predictor

of functional QoL. N,

P e O

4.17 INJURY STATUS ANT}FEJE\ICTIONAL QUALITY OF LIFE

The BLR analysi‘s‘ reve]aled that the overall model was statistically significant, as

inl] il aD.e‘D 0 OMeD OniDusOest ol 0oleD O oeldfiEi4] per0.914),) [ [1 [ [ [
suggesting that the combination of predictors reliably distinguished between the

outcome categories. The model explained approximately 3.0% of the variance in the

DV, based on the Nagelkerke R Square value of 0.030. Additionally, the Hosmer and

Lemeshow goodness-of-fit test was not significant [ [ [ [ OO0 000 OO0 O OO 0L
indicating that the model fit the data well.

In terms of individual predictors, injury severity coded under minor injuries was
associated with a lower likelihood of the outcome (B = -0.459, OR = 0.632, 95%
CI: 0.37001.078), suggesting a 36.8% reduction in odds compared to the reference
group. Although this result approached statistical significance (p = 0.092), it did not
meet the conventional threshold of p < 0.05. For moderate injuries, the odds of the
outcome were 1.37 times higher (OR = 1.365, 95% CI: 0.78612.370), though the

association was not statistically significant (p = 0.269). Similarly, serious injuries
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yielded an odds ratio of 1.197 (95% CI: 0.33504.281, p = 0.782), indicating a non-
significant association with a wide confidence interval. The type of injury, specifically
those with fractures, was also not a significant predictor (B =-0.192, OR = 0.825, 95%
CI: 0.501[1.359, p = 0.451), indicating a 17.5% reduction in odds compared to non-

fracture injuries. The constant term was also non-significant (B = 0.012, p = 0.960).

In summary, while the overall model was significant and demonstrated a good
fit, none of the variables independently predicted the outcome at a statistically
significant level. However, the near-significance of minor injuries suggests a possible

trend that warrants further investigation in future studies.

4.18 PRE CRASH AND FUNCTIONALQUALITY OF LIFE

A BLR analysis was performed to assess the relationshipfbetw'een selected predictors [
motorcycle license ownership, role as motorcyelist of pillion rider, purpose of travel,
and insurance coveragel! and functionalr (9/91; %no‘ng road traffic injury respondents.
The overall model was statistically sighificant’ (p < .001), indicating that the predictors
reliably distinguished betwge,nje/si)p'n‘dents with high and low functional QoL outcomes

Ve
v,

one month post-disqharge.
‘ l

Reéspondénts who did not possess a valid motorcycle license had significantly
lower odds 6f reporting high functional QoL compared to those who were licensed (OR
= 0.231, 95% CI [0.088, 0.606], p = .003). This suggests that unlicensed riders
experienced a substantial disadvantage in terms of functional recovery. Additionally,
pillion riders had significantly better functional QoL outcomes compared to
motorcyclists. Specifically, pillion riders were more than twice as likely to report high
functional QoL (OR = 2.104, 95% CI [1.273, 3.476], p = .004), indicating that injury
severity and recovery may differ between these two user types. The purpose of travel
was also a significant predictor. Individuals who traveled for non-work-related purposes
(such as personal visits, errands, or leisure) were significantly less likely to report high
functional QoL compared to those who traveled for work-related purposes (OR =0.319,
95% CI [0.221, 0.461], p < .001). This suggests that work-related travel may be
associated with more structured environments, support systems, or access to resources

that facilitate better functional outcomes. Furthermore, respondents who did not have
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private insurance coverage (e.g., life insurance or Takaful) were significantly less likely
to achieve high functional QoL compared to insured respondents (OR = 0.512, 95% CI
[0.355, 0.737], p < .001). The absence of insurance may contribute to delays in
accessing rehabilitation services or added financial stress, both of which can hinder

recovery.

Additionally, the result indicated a statistically significant association between
recent crash history and functional QoL (p <.001). Respondents who had experienced
an crash in the last year were significantly less likely to report good functional QoL
compared to those who had not. Specifically, those with a recent crash history had
approximately 85% lower odds of experiencing good functional QoL (OR =0.152, 95%
CI[0.077,0.299], p <.001Y. This suggests that repeated or fecent trauma may negatively
affect physical function recovery, possibly due to compo_unded injaries, delayed
healing, or psychological stress that hinders particigat&ofl in daily activities. These
findings underscore the importance of identj,fyiﬁg iridividuals with repeated crash
exposure as a high-risk group for poor funa'_@n;l outcomes and highlight the need for
more intensive post-crash rehabilitafion and support for these individuals.

A3
Overall, motorcyfle l\icgnse, pillion, traveler of non-work related, ownership of

insurance, and past experience of crash were significantly influenced the predictor for

functional 'QoL.

4.19 SOCIO-DEMOGRAPHIC AND PHYSICAL QUALITY OF LIFE

A BLR analysis was conducted to identify socio-demographic factors associated with
physical QoL one month post-injury among RTI survivors. The IVs included age,

gender, ethnicity, education, marital status, and occupation.

Ethnicity was significantly associated with physical QoL (p = .009).
Respondents from certain ethnic groups had 30% lower odds of experiencing good
physical QoL compared to others (OR = 0.701, 95% CI [0.537, 0.915]). This finding
may reflect disparities in healthcare access, cultural health practices, or post-discharge
support among different ethnic communities. Education level showed a strong and

significant relationship with physical QoL (p <.001). Individuals with lower education
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levels were significantly less likely to report high physical functioning (OR = 0.482,
95% CI[0.338, 0.689]).

This may indicate that higher education contributes to better health literacy,
awareness of recovery practices, and engagement with healthcare services, which
support better physical outcomes. Occupation was also a significant predictor (p <.001).
Employed individuals were nearly 1.8 times more likely to report high physical QoL
compared to unemployed individuals (OR = 1.816, 95% CI [1.471, 2.241]).
Employment may promote physical recovery through better access to medical benefits,
physical activity, and structured daily routines. In contrast, age (OR = 1.767, p = .18),
gender (OR = 1.008, p = .969), and marital status (OR = 0.914, p = .746) were not
statistically significant, indicating that these variables did not independently influence

physical QoL within this sample:

P
-

A

Overall, the analysis revealed that ethnicity, education, and occupation were
statistically significant predictors of physiczif QoL, while age, gender, and marital status

were not.

4.20 SOCIO-ECONO]]VIIC\ AND PHYSICAL QUALITY OF LIFE

A binary logistic regression analysis was conducted to assess the influence of socio-
economic féctorsD including individual income, household income, and household
sizel ] on physical QoL among individuals who sustained RTIs. The results showed that
all three socio-economic variables were statistically significant predictors of physical
QoL. Individual income was negatively associated with physical QoL (p = .006).
Respondents with lower income had significantly lower odds of reporting good physical

QoL (OR = 0.214, 95% CI [0.071, 0.647]).

This suggests that lower personal income may limit access to post-injury care
and rehabilitation services, thereby hindering physical recovery. Household income
demonstrated a strong positive association with physical QoL (p =.002). Respondents
from higher-income households were three times more likely to report good physical
QoL compared to those from lower-income households (OR = 3.013, 95% CI [1.521,
5.967)).
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This implies that economic stability at the household level may facilitate better
healthcare access, home care support, and nutrition, contributing to improved physical
functioning. Household size also emerged as a significant predictor (p = .028).
Individuals from larger households were about 1.8 times more likely to report good
physical QoL (OR = 1.774, 95% CI [1.065, 2.955]). This could reflect the advantages
of having more family members available to provide physical assistance and
encouragement during the recovery period. These findings highlight that both economic
resources and family structure play critical roles in influencing post-crash physical

health outcomes.

Overall, the analysis indicated that personal income, household income and

household size are the predictors of physical QoL.

421 INJURY STATUS AND PHYSICAL QUALITY OF LIFE

-

A BLR analysis was performed to invesftigat/e” ';tlie relationship between injury-related
factors(] specifically, type of injury. afid-injury severity[| and the physical domain of
QoL. The overall model Wgs/?/ogéﬁétistically significant, as indicated by the Omnibus
[Jesl] oll DODe“E (] oe® W’iiienst goooog o uuouoouoo oo
predictors did 'nolt‘ signkﬁcantly improve the model compared to the null model.
Additionally, thé Hosmer and Lemeshow goodness-of-fit test was non-significant,
A 0000 O 801790, indicating that the model adequately fits the data. However,
the explanatory power of the model was very limited, with Cox & Snell R? = 0.005 and
Nagelkerke R? = 0.007. This indicates that the model accounts for less than 1% of the

variance in physical QoL.

In terms of individual predictors, neither the type of injury nor the overall injury
severity (MAIS) was statistically significant (p = 0.327 and p = 0.794, respectively).
Respondents with fractures were 1.28 times more likely to report a higher physical QoL
compared to those without fractures (OR = 1.280; 95% CI: 0.7812.098). However,
this result was not statistically meaningful. Similarly, all individual levels of injury
severity (minor, moderate and serious) showed no significant association with physical
QoL (p > 0.05). The constant term was also non-significant (p = 0.694), indicating no

baseline tendency toward a higher physical QoL when all predictors were at their

googn

[
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reference levels. Overall, this analysis suggests that neither the type of injury nor its

severity had a significant effect on the physical dimension of QoL in this sample.

This analysis looked at whether the type and severity of injuries from a crash
affected how well people felt physically afterwards. The results showed that neither the
type of injury (like having a fracture) nor how serious the injury was had a clear link to
how people rated their physical well-being. In short, these injury-related factors did not
seem to make a big difference in how good or bad people felt physically after the crash.
This result may be due to the timing of the measurement, as respondents with fractures
had already healed and felt better, while others with non-fractures might still be

experiencing physical discomfort, which could require a longer time to heal.

4.22 PRE CRASH AND PHYSICAL QUALITY OF LIFE

P

-

A BLR analysis was performed to assess the relationslhip between selected predictors
motorcycle license ownership, role as motprgyéjisf or pillion rider, purpose of travel,
and insurance coverage] and physical QoL armong road traffic injury respondents. The
overall model was statistica}lyﬁiéﬁiﬁéant (p <.001), indicating that the set of predictors
reliably explained V‘ariationS‘in/Iihgfsical QoL one month post-discharge.
|

While motorcycle license ownership was not statistically significant at the 5%
level (p = .072), the odds ratio (OR = 0.420, 95% CI [0.164, 1.080]) suggested a trend
whereby unlicensed riders had lower odds of reporting high physical QoL compared to
those with a valid license. Although not conclusive, this may indicate that licensing
status still holds practical relevance in predicting physical recovery. Regarding road
user type, pillion riders had significantly higher odds of reporting good physical QoL
compared to motorcyclists (OR =0.523, 95% CI1[0.322, 0.850], p =.009). This suggests
that motorcyclists may sustain more severe injuries affecting their physical function.
The purpose of travel was also a significant predictor. Those who traveled for non-
work-related purposes were less likely to experience high physical QoL than those who
traveled for work-related reasons (OR = 0.547, 95% CI [0.380, 0.788], p = .001). This
may reflect differences in the structure, urgency, or context of travel, which could
influence the severity of incidents and subsequent physical recovery. Importantly, lack

of insurance coverage was strongly associated with lower physical QoL. Respondents
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without private insurance were 68% less likely to report good physical functioning (OR
=0.320, 95% CI1 [0.223, 0.459], p <.001) compared to those who had coverage. This
highlights the protective role of insurance in facilitating access to treatment and

rehabilitation services following injury.

Additionally, the analysis revealed a statistically significant association between
recent crash history and physical QoL (p < .001). Individuals who reported being
involved in a road traffic crash within the past year were significantly less likely to
report good physical QoL compared to those who had not experienced a recent crash.
Specifically, the odds of reporting good physical QoL were 93.1% lower among those
with recent crash experience (OR = 0.069, 95% CI [0.027, 0.175], p < .001). This
finding suggests that the physical effects of repeated of recent trauma may hinder

recovery and limit the ability to return to pre-crash levels of physidal function.

P
-

A

Overall, the analysis indicated that agef purpose of travel, ownership of
insurance, and having experienced an crashérevféusly were significantly influenced by

physical QoL, while license ownership was not.
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CHAPTER V

DISCUSSIONS

5.1 INTRODUCTION

Chapter V focuses on the results that are described in Chapter IV and represents a-good
analysis and examination of the results, and is further accompanied-by other related
similar works. An excellent method of arranging the discussion 'is to discuss each
research aim one by one, and each aim should be diséu/ssed comprehensively with
sufficient literature and articles. Not only (fioes/ 'this chapter review the principal
findings, but it also places those findings int/hg cgﬁtext of the available body of research
writing about them and, in the /grdbﬁss, sheds insights and makes links to previous
literature. Moreover, impli‘é?ti’gﬁs"'of the findings are discussed to indicate potential
implementations a-n‘dffurther studies. In this elaborate explanation, Chapter V strives to

present a coherent narrative, which interrelates the research goals to the actual findings

with reference to academic sources and empirical data.

5.2 RESPONSE RATE

This research dispatched out 875 questionnaires exceeding the calculated required
sample size of 820. In survey research, it is widely acknowledged that response rates
are unpredictable and that researchers often distribute more questionnaires than the
minimum required sample size to achieve sufficient valid responses for analysis
(Sahlqvist et al., 2011; Smith et al., 2019). This approach is particularly relevant in
field-based and health-related studies where non-response is common and cannot be
fully controlled during data collection (Pickery & Carton, 2008). From those 875
questionnares have yielded a total of 546 responses, equating to a response rate of

62.4% which adheres to recognized survey criteria (Fincham 2008) and aligns favorably
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with road-safety contingent-valuation literature, where participation rates are
sometimes restricted or unreported (Andersson Jarnberg et al. 2024). The rate similar
to study by Kenardy et al. (2015) in the study related to The Effect of Mental Health on
long term health related quality of life following a road traffic crash. The identified
moderate response rate is also in line with typical reporting in similar research in public
health studies, and particularly when working with a patient population. The use of
health centers to recruit research respondents is problematic, mainly because of time
constraints, changing health conditions, variability of interest or confidence in research
processes. It is plausible that the COVID-19 pandemic also played a significant role in
the identified response rate. The fear of an infection and fear of being involved in

something non-essential influenced the engagement critically during the studiedperiod.

The guided interviews mechanism used in data collectiofi must have
discouraged the participation of many who did not want t0 be involved physically or
believed that the method was too time—consqmin’g or“intrusive during the pandemic
backed by the reasons of fear of infection and. fblféwing the principles of social isolation
that have been promoted during Ihe pandemic.

Despite these Challeﬁg;s, a response rate of approximately 60% is deemed
acceptable, with Similar figures noted in public health studies, including National Health
Survey (NHS) - inpatient surveys that reported response rates of 63% in 2004 and 59%
in 2005 (Europe 2004;Garratt 2009). The challenges in patient-centered research are
considerable. However, the response rate achieved indicates a satisfactory level of
engagement within the context, establishing a strong basis for data analysis and

subsequent findings.

53 PROFILING RESPONDENTS’ SOCIO-DEMOGRAPHIC

The predominant age group of respondents is 1829 years (49.3%), followed by 30064
years at 44.9%, and merely 5.9% are aged 65 and beyond. This youthful predominance
signifies a demographic in its most vigorous and economically fruitful phase. The
pronounced male predominance (76%) in the sample is especially remarkable across all
age demographics, suggesting that males exhibit greater involvement in the activity or

domain pertinent to this research. This distribution corresponds with general trends in
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motorcycling demography, as the study concentrates on riders. Young males frequently
dominate high-risk pursuits like motorcycling, which is common as both a means of
transport and a lifestyle in Malaysia. According to research findings, young males in
Malaysia are particularly accepting of the privileges of riding because of the low cost,
feasibility, as well as cultural affiliation (Rohana et al., 2020). This trend is in line with
the results of other developing countries, showing that a large number of road traffic
crashs can be linked to male motorcyclists, backed by research made in Thailand and
Sudan. Research conducted by Chaturabong et al. (2011) indicated that in Thailand,
male riders, especially among younger age groups, exhibit a lower propensity to invest
in risk reduction measures. This may suggest an underlying overconfidence or a cultural
perspective on risk-taking. In a similar vein, Adam et al. (2015) observed that
vulnerable road users, including motorcyclists, represent a considerable share of
fatalities in Sudan. Female participation in motorcycling is co_mparétively lower, likely

attributable to cultural, sociological, and safety-rel/atefd/issues that dissuade their

N,
Additionally, the predominaiit age group of respondents is 1829 years (49.3%),
2A B
followed by 30064 years at 44.9%, and merely 5.9% are aged 65 and beyond. This

engagement (Manan & Varhelyi, 2012).

youthful predominanice qigni\ﬁes a demographic in its most vigorous and economically
productive phasé. The significant male predominance (76%) in the sample is especially
remarkable“ across all age groups, suggesting that males exhibit more involvement in
fhe activity or area pertinent to this study. Younger males frequently dominate high-risk
or economically active industries. However, females are underrepresented, potentially
due to cultural, sociological, or contextual hurdles to participation. Research in
Malaysia indicates that younger individuals, especially males, are more likely to
participate in public surveys and initiatives, particularly those concerning income
production or career advancement (Rahman et al., 2020). This is a trend that runs across

several sectors, such as education and employment.

This trend is aligned with the findings made by Nor Ghani et al. (2003), which
emphasized that such male motorists and particularly individuals of less than 30 years
old form a significant pool of respondents when the topic of road safety meets questions

related to economic productivity. Moreover, Dissanayake (2010) noted a similar age
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and gender distribution in road safety research in Thailand and noted that young males
participate too much in risk-related activities, including motorcycling, due to their

demographics that are more prone to risk-taking.

Residing in the self-employed or service worker category, younger men indicate
trends of entrepreneurship and favorable choices of entry-level jobs in Malaysia (Yusof
et al., 2020). The percentage of students in the 18 29 age range is 12.8, implying that a
large concentration is on education among the age brackets. Out of the total number of
people, 10.4% from the demographic of pensioners, the age bracket is mainly seen as
65 years and above, and this identifies the need to find specific policies that can be
helpful in this regard in meeting the demands of this age bracket. The middle-aged,
educated people (10.8%) telate to professional workers, which portrays their input in

economic development and employment stabilization (Cheong et ai., 2021).

P
-
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This research has found that there was qsigﬁiﬁcant gender bias in the population
of the respondents, where 415 (76.0‘%3) Wéér_rfa:le and 131 (24.0%) were female. A
similar finding is consistent with/ pationarand regional road traffic data, which
unanimously prove that mal(w'/gf)é overrepresented among motorcycle users and the
victims of road crashes %n Maiaysia (Harith & Mahmud, 2018; Rahman et al., 2015).
Men tend toride motorbikes as a chief mode of transportation and are more likely than
women to work in high-risk road settings because they travel more often, faster, and
farther (Harith & Mahmud, 2018; Rahman et al., 2015). Additionally, out of male
respondents (n = 415), a large percentage (87.7%, n = 364) were pillion riders, whereas
only 51 (12.3%) of them were motorcyclists. Comparatively, 62.6% (n =82) of the
female respondents (n=131) were pillion riders, whereas 37.4% (n =49) were

motorcyclists.

This observed gender difference has important implications for interpreting the
study results, particularly in relation to the Value of Statistical Life (VOSL) and post-
injury Quality of Life (QoL). Previous research has shown that gender can influence
risk perception, willingness to pay (WTP) for safety improvements, and coping
mechanisms following injury (Rizzi & Ortizar, 2006). Furthermore, the

overrepresentation of male participants in this study is likely to reflect structural
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patterns of road use rather than sampling bias. Nevertheless, it highlights the need for
gender-sensitive policy development, particularly in road safety campaigns, insurance
schemes, and rehabilitation programs. Such targeted approaches may better address the
behavioural patterns and safety needs of male motorcyclists and pillion riders, who

remain the most vulnerable group in road traffic crash.

Next is the distribution of marital status among the respondents shows a nearly
equal division, with 53.1% identifying as married and 46.9% as single. The observed
gender imbalance may indicate differences in life stages, with males potentially
remaining single for a longer duration than females, especially among younger age
cohorts. This is consistent with the cultural norms observed in Malaysia, whefe men
frequently place a higher’émphasis on achieving career stability prior to ‘entering‘ into
marriage (Idris et al., 2019): Married respondents may indicate increased participation
among individuals who feel a heightened sense of re§pen§ibility or connection to the
study topic, potentially associated with concg:ms"regai'ding family safety, which are
closely related to the area under study. ¢ : P,

The distribution of oc{u/p;t«;ons, characterized by the predominant categories of
self-employed individu:flls i20.9%) and service workers (18.1%), illustrates the
economic _frameéwork of Malaysia. The significant presence of self-employed
individuals"corresponds LIl fT [Tallallsia’sel | [Tanl] ingenl! rel] reneurial | [Jull [Jurel] asr
Yusof et al. (2020). Government support for Small and Medium Enterprises (SMEs)
has contributed to a rise in self-employment, especially among the youth demographic.
The younger age group, comprising 12.8% of students, demonstrates significant
engagement in education. This is consistent with the trend in the country of paying high
attention to educational attainment as being of ultimate importance to economic
development. This is because pensioners make up 10.4% of the population, and
professional workers assume 10.8% of the older and more experienced members of the

national workforce contribute to the economy of the nation (Abdullah et al., 2018).

Collectively, these findings suggest that RTI prevention strategies should be

specifically tailored toward young, educated working males to effectively reduce the
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incidence rate within this high-risk demographic which similar to studies executed by

(Champahom et al. 2023; Chaturabong et al. 2011; Mon et al. 2018).

5.4 PROFILING SOCIO-ECONOMIC

Considering the socioeconomic characteristics of motorcyclists, a clear trend can be
observed in which respondents from the lower-income group constituted a substantial
proportion of the study population, highlighting the affordability of motorcycles as a
mode of transportation. A total of 81.7% of motorcyclists were from the B40 category,
indicating a monthly income below RM4,850. In contrast, only 3.1% of respondents
were from the M40 category, while none were from the T20 category. This 1ow
representation of higher-income -groups_suggests-that motorcycles may not be the
preferred primary mode of transport among individuals with greater financial capacity,
who are more likely to use private cars or other altel;native transportation options

(Rahman et al., 2023).

This finding is consistent with' preggu; studies in Malaysia. A report by the
Malaysian Institute of Rogdﬁé}?;;tj/‘Research (MIROS) found that the majority of
motorcyclists in Malaysia are frf/)’rnﬁlower-income groups, as motorcycles are considered
a more econ‘omicallform] of transportation (Nuura et al., 2010). Similarly, Nor Ghani
et al. (2003)‘ and Rosli et al. (2024) stated that motorcycles are disproportionately used
by lower-income households, which consequently increases their exposure to road

crashes and related injuries.

Distribution of household income shows that 77.3% of respondents are members
of B40 households, 7.0% of M40 households and only 0.5% of T20 households. The
coincidence in the income levels of the individuals and the households represents the
economic challenges experienced by motorcyclists. In low-income houses, the use of
motorcycles is often necessitated by the feasibility of using them, as they are the least
expensive in terms of buying, maintenance, and fuel consumption. The statistics
highlight the fact that economic restrictions can shape people, and at the same time
reflect broader financial conditions of households, which lead to collective transport
choices. The data indicates that the majority of respondents originate from small-sized

households, which make up 86.5% of the sample. In contrast, medium-sized households
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comprise 12.8%, and large households account for only 0.7%. The occurrence of small
households indicates that motorcyclists within this demographic are probably single
individuals, couples without children, or small family units. This demographic
characteristic may impact their economic behavior and dependence on motorcycles as
a cost-effective mode of transportation (Ahmad et al., 2022). The correlation between
smaller-sized households and motorcyclists is consistent with national survey findings,
indicating that individuals or smaller households tend to rely more on affordable
transportation options like motorcycles (Faudzi et al., 2011). This demographic profile
highlights economic difficulties and restricts access to safer, more costly transportation
options such as cars, underscoring the necessity for cost-effective safety measures

aimed at B40 groups.

Overall, The findings of this study highlight a profoﬁnd socioeconomic
disparity, with an overwhelming 96% of RTI respondents b/elonging to the B40 income
group. This concentration aligns with broadqr, literature suggesting that road traffic
injuries (RTIs) disproportionately affect indf*édﬂéls in low-to-middle-income brackets
(LMICs) who often rely on high@r’:ri'sk modes of transport, such as motorcycles (Teh et
al., 2023). In Malaysia, the B/IQ/g;c;up is officially defined as households earning a total
monthly income of"RM4,3 66 or below, a threshold that characterizes nearly the entire

respondent pool in this study (Zakaria et al., 2022).

The data further reveals that 91% of respondents' household incomes fall within
the B40 category, and 86.8% reside in small households. This socioeconomic profile
creates a vulnerability trap, research indicates that for low-income families, even minor
injuries can lead to significant financial instability due to medical costs and loss of
productivity (Alkhatni et al., 2023; Mohd Misban et al., 2023). In a small household
where the primary earner is often a young malel] as seen in the sociodemographic
datal] an RTI can result in a total loss of income, forcing the family to live frugally and

without luxury to survive the crisis (Zakaria et al., 2022).

Furthermore, the high prevalence of RTI within the B40 group may be linked to
active transportation and commuting patterns. Lower-income individuals often reside

in areas or work in roles that require frequent travel, yet they may lack the financial
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resources for safer vehicle options or advanced safety measures like Child Restraint
Systems (CRS), which are often underutilized in lower-income demographics (Ramli
& Mohd Yunus, 2020). Consequently, the socioeconomic findings of this study
emphasize that RTIs are not merely a health issue but a significant driver of economic

OarJsJi0 Dor Jaldaldsia’s [ os) vullnerall [Je [JolJullallionsl]

5.5 PROFILING INJURY STATUS

The present study explored the patterns and severity of injuries sustained by motorcycle
crash victims, focusing on age, gender, crash history, and the role as either motorcyclist
or pillion rider. The most common type of injury recorded across all demographic and
crash-related variables was fracture;-accountingfor-342 out of 546 total cases. This‘high
prevalence of fractures is consistent with findings by Francis et al: (2021),‘ who noted
that orthopedic trauma remains the most frequent mo/rbidity in motorcycle-related
crashes due to the lack of external vehicle protection; "Among the age groups, young
individuals (n = 185) experienced the high/est/ ‘”ﬁ_ﬂ)mber of fractures, followed by adults
(n = 140) and the elderly (n = 17).. This suggests that younger individuals are more
susceptible to fractures, thﬁi}/’[i;ib; due to higher levels of activity, speed, or risky
behavior while riding a trendsupported by Fui et al. (2022), who identified young riders

as a high-risk groﬁp for s]evere skeletal trauma.

Additionally, injury severity was assessed using the Maximum Abbreviated
Injury Scale (MAIS). Across the cohort, the most common injury classifications were
minor injuries (n = 198, 36.3%) and moderate injuries (n = 197, 36.1%). Among
younger individuals, moderate injuries (n = 110) were more frequently reported
compared to minor (n = 83) and serious injuries (n = 71). In contrast, elderly victims
showed a relatively higher proportion of serious injuries, accounting for 28.1% (n =9
out of 32) of cases. This finding is consistent with previous research suggesting that
older individuals are more vulnerable to trauma due to reduced physical resilience and
the presence of pre-existing conditions (Teh et al. 2023). These findings highlight the

need for targeted interventions for older road users.

Gender differences were also notable. Males comprised the majority of the

sample (76.0%) and consistently reported higher frequencies of all injury types
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compared to females. Fractures were predominantly observed among males (n = 250)
versus females (n = 92), followed by soft tissue injuries (n = 44 vs. n = 13), abrasions
(n =52 vs. n = 11), and lacerations (n = 30 vs. n = 6). Similarly, when classified by
severity, males experienced more serious injuries (n = 108) than females (n =33). These
trends may reflect gender-related behavioral differences in road usage, with men

generally engaging in higher-speed or riskier riding practices (Musa et al, 2020).

CJurl] [ eranall []sis []asel] on [][]eril]er’s rocrash reseaded/that pillion
riders accounted for a greater proportion of total injuries (n = 446) compared to
motorcyclists (n = 100). Interestingly, pillions recorded substantially more fracture
cases (n = 283) than motorcyclists (n = 59), indicating increased vulnerability despite
their passive role with abrasions and soft tissue injuries were more common among
pillions. According to Ramli-and Mohd Yunus (2020), pillion riders oftén face higher
risks because they may not anticipate the impact or lack the same level of protective
gear as the rider. Although motorcyclists hqd féwer total injuries, they exhibited a
relatively higher proportion of serious jnjufl/eé (_1:;= 26%), suggesting that the nature of
impact experienced by active ,rzldér/s may be more severe in certain cases. This

underscores the importance ofprotéctive equipment and road safety education not only

for motorcyclists but 'als? fof pillion riders.

With regard to crash history, only 63 respondents reported involvement in a
crash within the past year. Among these, fractures were the most frequent injury (n =
42), followed by abrasions (n = 8) and soft tissue injuries (n = 5). MAIS severity levels
among those with recent crashes showed nearly equal proportions of minor
(n=21), moderate (n = 21), and serious injuries (n = 20). According to these findings,
although the crash cases in the latest records were fewer, they show diversity and also
clinically important injuries. This may indicate the differences in the severity of crashes

and the use of protective equipment (Zamzuri & Qi 2022).

Taken together, the results show that fractures continue to be the predominant
injury within all the stratified categories, regardless of age, gender, reporting history, or
the role of a rider. Such a high proportion of moderate-to-severe injuries and the high

incidence of fractures indicate the need to implement certain types of prevention
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measures. These can comprise increased use of protective equipment on motorcyclists
and pillion riders, age-related awareness campaigns and gender-sensitive road safety
measures. Hence, intensifying such work can be particularly important in minimizing
the health and economic costs of motorcycle-impaired injuries particularly the B40

group who bear the highest financial burden (Yasin et al. 2024).

5.6 PROFILING PRE CRASH STATUS

The pre-crash status of the study participants provides important insights into the
situational characteristics associated with motorcycle crashes. A large proportion of the
individuals involved in the crashes were pillion riders (69.3%), which is consistent with
previous studies highlighting the-vulnerability—of pillion riders due to their limited
control over the motorcycle and the lack of adequate protective gear in rhany cases
(Rahman et al., 2015). This trend underscores the impo;tancé of strengthening safety
campaigns and policy interventions related to pillion rider safety and awareness,
particularly in countries where motorgy};}ié‘;are‘ commonly used as a mode of

-

transportation, such as Malaysia.

LS
G R

In addition to-riders position, licensing status was also examined. A high
proportion of respdndent]s (79.5%) reported having a valid motorcycle license; however,
the occurrence of crashes suggests that possessing a license alone does not necessarily
translate into safer riding behaviour. This finding is consistent with previous studies
indicating that while licensing is essential, it should be complemented with continuous

rider education and behaviour modification strategies (Goodwin et al., 2022).

Further examining the situational context of crashes, 48.5% of respondents
reported being on a work-related journey at the time of the crash, indicating that
occupational travel constitutes a significant context for motorcycle crashes. This reflects
broader socio-economic patterns in which motorcycles are commonly used as a primary
mode of transport among the working population, largely due to affordability and
convenience. Therefore, occupational safety policies should also address transport-
related risk factors and consider supportive measures to promote safer commuting

practices.
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Patterns of insurance coverage were also indicative, with 34.5% of the people
covered not having any form of private insurance. This gap in protection raises concerns
about financial vulnerability in the aftermath of road traffic injuries, especially among
lower-income groups. The promotion of affordable Takaful or micro-insurance

products could be an important policy step to mitigate the economic consequences of

injury.

Although most respondents (80%) had not experienced road crashes in the past
year, the minority who did report incidents often required outpatient care, with a small
number needing hospital admission. The injuries were largely classified as slight (8.4%)
or moderate (1.4%), suggesting that while the frequency of repeat incidents was

relatively low, the health-burden from even a single crash can be significant.

Overall, the data emphasise the importance of failoring motorcycle safety
interventions to riders and pillion passengers, fand “addressing the vulnerabilities
particularly in the context of work-related trével and access to insurance. These findings

-

can inform the development of policies, road safety education programs, and insurance

frameworks aimed at reducingyihjury severity and enhancing post-crash support

systems. A ]

5.7 RESPONDENTS! ATTITUDES TOWARDS THE LOCAL ROAD SAFETY
\ IMPROVEMENT

The results of this research indicate that there was a remarkable awareness and concern
among the respondents about the road safety conditions in the locality. The finding that
almost all the participants acknowledged the significance of road safety in their societies
(99.8%) closely resembles other studies that have highlighted the level of concern that
people have in regard to traffic risks, particularly within those societies where the rate
of motorcycle use is high (Abdul Manan & Vérhelyi, 2012). This globally ascribed
consensus indicates that road safety is a technical concern and a socially agreed-upon

factor that requires a common concern and solution.

The vast majority of the respondents have taken into consideration the necessity

of particular enhancements of the existing road safety standards. Note that 99% of them
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admitted the necessity to make improvements in terms of road preservation and
maintenance, use of motorcycle-dedicated lanes, and speed control technologies. This
is in line with notes in the data that support the improvement of infrastructure and
electronic interventions in addressing the traffic-related injuries and deaths (Peden et
al., 2004). The awareness of these targeted improvements highlights the knowledge of

ordinary people about feasible and successful safety measures.

Critically, 98.3% of the participants had the perception that the existing road
safety approaches need to be improved significantly. This opinion can either signify the
disappointment with the ongoing actions or a realization that the risks associated with
using a road are continuous and that people commonly exposed to them are
motorcyclists and pillion‘tiders, who are overrepresented in low- and middle-income
countries (WHO, 2018); Inaddition, the perception that road _users‘can also contribute
immensely to enhancing road safety was strongly subported by 83.5% of the
respondents in injury reduction and 95.9% With regard 10 the reduction of fatalities. This
observation confirms the concept of shgred(eji)_&hsibility in road safety, where citizens
and individuals must be engaged,redgcated, and not only governments that implement

A >

regulations and planning ofi/rfff/a,stfuctures that contribute to road safety.
, l

It is noteworthy to mention that 81.5% of respondents expected that they were
going to gét'engaged in a road crash in the next five years. This perceived vulnerability
implies internalization of risk, something that can be utilised when developing specific
and potent awareness campaigns/interventions. Nevertheless, it also magnifies the
perceived shortcomings of existing safety regimes, which supports the necessity to
maintain constant observation, adjustment of the policy, and user-oriented safety

initiatives.

In general, the findings indicate an informed citizen who understands the
importance of road safety concerns and adheres to the importance of infrastructure
development, technological implementation, and the power within individuals. Policies
on road safety in the future should take lessons from these insights, merging top-down
(governmental) and bottom-up (community-based) policies so that the results could be

effective and sustainable.
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5.8 THE COST OF FATALITY AND INJURY

This paper has estimated the VOSL for Malaysian motorcyclists through the individual
WTP Contingent Valuation Method (CVM) to reduce risk. The findings denote that the
WTP risk reduction of fatality was between RM94,058.41 and RM101,293.66, and the
WTP risk of injury was between RM24,494.88 and RM28,849.52. These valuations are
the summation of economic value and individual places on marginal improvements in
fatal and non-fatal crash risks and thus can be used as a crucial input in cost-benefit

analysis of road safety policies.

When compared with previous studies, the estimated VOSL in this research is
considerably lower. For instance;~Nor Ghani—et al. (2003), in a comprehensive
nationwide survey involving Malaysian motorists, reported a much higher VOSL value
ranging from RM1.28 million to RM3.13 million, depending on the level of risk
reduction scenarios presented. Their estimated | conservative benchmark for
policymaking was RM1.2 million. In cqn‘[/raif;ihe‘ present study's VOSL is so much
lower. This stark difference can be explained by several contextual and methodological
factors. Firstly, the earlier stvgd}’}sﬁfveyed a large population sample under normal
socioeconomic conditions. Mcanwhile, the current study was conducted during the
COVID-19 panderhic. Tilis period significantly influenced the economic priorities and
risk perce'ptilons of respondents. In times of economic uncertainty, individuals are likely
to_exhibit more conservative WTP responses, leading to lower derived VOSL values.
This is consistent with the economic theory that WTP is income-sensitive (Bateman et
al. 2002), and risk valuation tends to be depressed during financial strain. Additionally,
the observed decline in WTP in this study might reflects a broader trend of economic
recalculation among individuals during the COVID-19 era. This finding is supported by
recent research in Semarang, which demonstrated that the pandemic significantly
lowered WTP across all membership tiers of the National Health Insurance (JKN)
system. Dianingati et al. (2024) found that this shift was primarily driven by the
instability of the informal sector and a subsequent change in household consumption
patterns. Their data revealed that as potential fees increased, rejection rates climbed as
high as 94%, suggesting that during periods of macroeconomic shock, individuals

prioritize immediate liquidity over long-term service premiums. By aligning with these
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two findings, it supports that WTP is not a static value but is deeply sensitive to the

external economic pressures introduced by the pandemic.

Furthermore, the former studies were done nationwide. They covered the public
populations of Malaysia, whereas the current studies were particularly focused on the
population that is directly exposed to health hazards in two public hospitals. Therefore,

the differences were predictable.

Similarly, comparison with Chaturabong et al. (2011), who conducted a WTP
study on motorcycle crashs in Thailand, further highlights the influence of local
economic contexts and risk perception. Chaturabong reported VOSL estimates for
motorcyclists ranging from USD 94,710 to'USD 143,390 (equivalent to app‘roxim‘ately
RM380,000 to RM575,000-at the time), which-are-still sign_iﬁcaﬁtly higher than the
VOSL in this study. The difference may again be- attributed to the economic
environment in which the current survey was c/ondi;cted, along with potentially greater
fatalism or risk normalization among Mal(y_sjaa motorcyclists, especially during and

post-pandemic.

Despite the 'losfver \ valuation, the findings remain highly relevant for
policymaking. In fact, the modest WTP for fatality and injury risk reduction estimates
suggest that even low-cost road safety interventions!] such as targeted awareness
éampaigns, improved helmet compliance, or stricter enforcementl] may be
economically justifiable. These values also reflect the specific priorities and realities of
motorcyclists, a vulnerable group in Malaysia's traffic ecosystem. Moreover, the
estimation derived in this study provides a meaningful representation of the value road
users place on safety, even when faced with uncertain circumstances. The acts that
establish a state of uncertainty (be it economic fluctuations, pandemics, unforeseen
risks) have the potential to formulate the priorities and choices of individuals in relation
to finance. The recent valuation trends are significant to take into consideration because
they might provide a new angle on how the resources can be distributed in periods like
these. This implies that road users can perceive the value of safety investments
regardless of periods of stability or turbulence, and this should drive the acceptance of

the VOSL results in terms of policy and budget calculations.
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Conclusively, although WTPs of fatality/injury risk reduction calculated in this
research are significantly lower compared to those that were obtained in earlier years of
conducting a similar study, the outcome actually reflects the current value humans in
the population place on their safety during such a period of socioeconomic unstable
times. These results highlight the necessity of context-specific economic analysis when
planning road safety and set a realistic benchmark to assess the cost-effectiveness of

interventions against motorcycle-related injury and death.

5.9 WILLINGNESS TO PAY

The following discusses factors associated with WTP for fatality, injury, road safety
programs and medical treatment for-injury and-some comparison of current findings

with other similar studies.

P

-

5.9.1 Factors associated with WTP for fatality risk reduction

The findings from the Generalized - Li/néa; Model (GLM) analyses offer a
comprehensive view of the socif):éemographic, socio-economic, injury-related, and
pre-crash factors inﬂuencing\fa’f}l‘ity risk reduction through WTP for retroreflective tape
among motorcyclists ‘and piilion riders. Socio-demographically, Model 1 (actual WTP)
revealed .thét most variables'| including age, gender, race, marital status, and
QccupatioﬁD were not statistically significant, except for the highest education level
(p = 0.013), suggesting that education influences individuals' safety-related spending
behavior. In contrast, Model 2 (maximum WTP) showed that race (Malay and Chinese)
and primary education were significant predictors, indicating that socio-cultural
background and basic education levels can shape the perceived value of preventive

safety measures. These findings of education are similar to Thailand VOSL studies,

which were done by Puttawong & Chaturabong (2020)

For socio-economic variables, Model 1 showed a good model fit with a
significant omnibus test, emphasizing the collective role of income-related variables.
Interestingly, household income (B40 and M40) had a strong positive influence on WTP
(p <0.001), while individual income level and household size did not show significance.

In Model 2, only household income (M40) remained significant (p < 0.001), further
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underlining that perceived household economic stability, rather than individual income,
may better predict willingness to invest in preventive safety tools. These findings were

similar to studies done by Puttawong & Chaturabong (2020) and Mofadal et al. (2015)

Regarding injury-related predictors, both Model 1 and Model 2 indicated that
injury severity (measured by MAIS) and injury type (fractures vs. non-fractures) had
no statistically significant effect on WTP, which was similar to the study by
Chaturabong et al. (2011). However, studies by Faudzi (2011) in Malaysia have
mentioned injury severity as an important predictor. Nevertheless, none of the injury
categories emerged as strong predictors in this study, suggesting that the WTP for
fatality risk reduction is not directly influenced by the nature or severity of injuries

sustained.

In terms of pre-crash behaviors, Model 1 sh/owea that only past-year crash
experience significantly influenced WTP, where ‘thos¢ with prior crashs were more
willing to pay (p <0.001), pointing tow/ard ﬁefe&ed risk awareness. On the other hand,
Model 2 extended these findings byl i/dentifyi;g insurance status and travel purpose as
significant factors. Notablyy; igd};ieiuals without insurance and those traveling for non-
work reasons reported Howér WTP, suggesting that perceived vulnerability and the

perceived utility of safety measures vary depending on context and personal experience.

In summary, the findings of fatality risk reduction reveal that while socio-
economic and pre-crash factors, such as household income, crash experience, insurance
status, and travel purpose, significantly shape WTP for retroreflective safety measures,
injury-related characteristics do not. Education and race also play a role, highlighting
the importance of targeted awareness and policy interventions aimed at improving

safety perceptions, especially among less educated or uninsured road users.

5.9.2  Factors associated with WTP for injury risk reduction

Based on the findings from the Gamma Generalized Linear Model (GLM) analyses,
various factors demonstrated differing levels of influence on injury risk reduction,
particularly in terms of willingness to pay (WTP) for motorcycle helmets. Socio-

demographic characteristics such as age, education, and occupation were consistently



235

significant across both models. Specifically, adult and younger respondents displayed
higher WTP values compared to older individuals, indicating that middle-aged and
younger groups perceived greater value or necessity in investing in the safety agenda.
This finding was similar to that of Chaturabong et al. (2011), who reported that the
younger population was more WTP for safety than studies by Nor & Yusoff (2003).
Lower educational attainment (primary and secondary education) was associated with
reduced WTP, suggesting that safety awareness or affordability concerns may hinder
investment in safety features among less-educated groups. Occupational category also
played a role, with high-skilled workers surprisingly showing lower WTP in one model,
while low- and medium-skilled workers demonstrated higher WTP in another, possibly

reflecting differing safety priorities or exposure risks.

In contrast, socio-economic variables such as income group; household income,
and house size did not significantly affect WTP in any of the models. This suggests that,
despite varying economic backgrounds, requndehts may prioritize safety uniformly
when deciding on helmet expenditure, or tlﬁ_tio@er factors, such as perceived risk and
previous experiences, ar¢ more inﬂuéptial. Similarly, injury-related variables, including
the severity of injuries (meas/u/rgd‘l;y the MAIS) and types of injuries (fractures vs. non-
fractures), did not 'showl a s\igniﬁcant influence on WTP. These findings imply that

actual injury experience may not strongly alter individuals' valuation of safety

equipment‘unless accompanied by other awareness or behavioral triggers.

Importantly, pre-crash behavioral and contextual factors provided meaningful
insights. Insurance status consistently emerged as a significant predictor([ | respondents
without insurance were significantly less willing to pay for helmets, possibly due to
financial constraints or lower perceived vulnerability. Additionally, work-related travel
purpose and prior crash experience within the past year were associated with
significantly lower WTP. This suggests that routine exposure and real-life crash
experiences mal | s{]alleinl]ivillualls’ risl] [Jerl]lel][]ionsanl] [11i[] [Jingness [] o inves!]

measures.

In the summary, the findings of injury risk reduction highlight that while

demographic factors like age, education, and occupation significantly influence WTP
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for injury risk reduction tools like motorcycle helmets, socio-economic status and injury
experience alone do not drive significant changes in WTP. Rather, pre-crash contextual
factors, particularly insurance coverage and crash history, are more significant in
influencing investment in safety equipment. These results underscore the importance of
tailored interventions that increase perception of safety and affordability, especially of
uninsured and often commuting populations. Such results were comparable to the

research of Mon et al. (2019).

5.9.3 Factors associated with WTP for the road safety program

After comparing RM36, average WTP and the maximum mean WTP of RM34 with the
use of the payment card method, the-difference-is-low but significant. Such estimates
can be explained by corresponding notes in the literature, since in this ca,se; the results
of the WTP can vary slightly in different elicitation fo/rmats. An open-ended, direct
questioning approach that elicited the average WTP of RM36 could be an indication of
how respondents ideally or unrestrictedly \//al/liéjhé road safety program. By contrast,
the payment card method, where the Corresponding mean WTP (RM34) was slightly
lower, might elicit more copse’r/vg’f;gvielor restrained answers because of the existence of
predetermined value segments, ‘or anchoring effects, or even only of the psychological

levels. |

Yielding the VOSL estimates across the two WTP values, the outcome indicates
that at RM36, VOSL would be around RM768,000 and at RM34, VOSL would be
around RM725,333, based on a 50% reduction in the total annual road fatalities in the
nation, to 3,000 to 1,500, together with the national population of 32 million. Although
there is a slight difference between the two WTP, both VOSL estimates can be assumed
to be within a reasonable balance and consistent range (between RM725,333 and
RM768,000), which implies that the respondents of the surveys place utility on road
deaths prevention at above RM700,000 per life saved. These findings are significant as
they highlight the monetary value the public places on improved road safety and support
the feasibility of introducing or enhancing national safety programs which are aligned

with study by Rizati et al. (2015).
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The findings from the analysis of socio-demographic, socio-economic, injury-
related, and pre-crash factors offer important insights into the determinants of
in[JivilJualls’ [J[][] [Joranallionall roal! sall el -demuogrephically,@ducation
level consistently emerged as a significant predictor, with individuals possessing only
primary education exhibiting significantly lower WTP compared to those with tertiary
education as more educated individuals tend to have a clearer perception of long-term
safety benefits. These findings were similar to Mofadal et al. (2015). In contrast, age
and occupation showed partial significance. Younger and middle-aged individuals
demonstrated higher WTP, and those in lower and middle-skill occupations had
significantly greater WTP compared to the non-working group. However, variables

such as gender, race, and marital status were not statistically significant across models.

From the socio-economic perspective; individual income level and house size
were not associated with WTP. Instead, household ingome/played a more crucial role,
as respondents from B40 and M40 househol/d groups indicated significantly higher
WTP. However, in reverse, in Mofadal etéﬁ (5015) study, respondents from higher-
income families and those with hgﬁqr education levels tend to be more willing to pay
for safety improvements. O/\%Eai}z these findings suggest that collective household

economic context may bfe more influential than personal income.

In terms of injury-related variables, neither injury severity (as measured by
MAIS) nor type of injury (fracture vs. non-fracture) significantly influenced WTP, and
the overall model fit was weak, although technically adequate. This indicates that post-
crash physical outcomes may not be a strong driver of financial support for safety

initiatives.

However, pre-crash factors revealed stronger associations: lack of insurance and
absence of crash experience in the past year significantly reduced WTP, suggesting that
personal exposure and perceived risk are motivators of willingness to invest in safety
programs. This association between past experience and safety valuation is documented
by Ibrahim et al. (2019), where prior involvement in crashes was found to influence the
psychological driver behind WTP. The purpose of travel also mattered, with non-work-

related travelers less willing to contribute than those traveling for work. Interestingly,
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license possession and role (motorcyclist or pillion) were not significant in determining

WTP which aligned with Chaturabong et al. (2011).

The WTP for a national road safety program was most significantly influenced
by education level, household income, insurance coverage, crash experience, and
purpose of travel. In contrast, gender, race, marital status, personal income, injury
severity, and injury type were not significant contributors. These insights suggest that
future interventions should emphasize targeted education, risk awareness, and insurance

coverage to enhance program support.

5.9.4 Factors associated with WTP for emergency medical treatment

In the first scenario, respondents were asked about their WTP for initial ‘emergency
treatment immediately following a road traffic injury. 'l:he findings revealed that the
average WTP was RM64 per year, with the maximurii mean WTP recorded as RM57
using the payment card method. These /fih}ﬁs 'suggest that participants place a
significant value on receiving prompt and adequate first aid or emergency services.
Since the WTP question did n(?/t {ﬁybfve any reduction in risk or prevention of death, it
is not appropriate to apply a rigk'-l;ased valuation such as the VOSL. WTP will instead
be identiﬁed‘throu‘gh diréct reporting and capture the perceived value and the economic
value of gaining access 1o urgent medical care following a crash. Such a procedure is
not in variance with the approach of Abate et al. (2015), who have indicated the values
of WTP in the context of medical care according to the situation with treatment without

reporting the results in units of risk reduction.

In order to compare the financial burden of medical treatment relative to the
financial capacity of the various income groups, the mean WTP (RM57/person/year)
based on the payment card method was examined as a proportion of the expected annual
income. The following proportions were taken: WTP/Income% = (WTP/Estimated
Annual Income) x 100. Doing this enables comparison of affordability across groups to
make more sense, because we would not merely compare the absolute amount a
respondent says he/she is willing to pay, but rather how it compares to the economic

capacity of the respondents. The fact that the income variable in this study was
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categorical implies that when estimating the annual income per group, the midpoints

were used.

The middle of the B40 group, RM2,500-RM4,849 (per month), was calculated
to be RM3,675 per month or RM44,100 per year. As regards the M40 group, where the
income range was RM4,850 to RM10,959, the median was RM7,905 a month, or
RM94,860 a year. Using these amounts, the RM57 WTP would represent a negligible
share of annual income, i.e., about 0.13% in the case of B40 respondents of the annual
income and 0.06% among M40 respondents. This means that, for B40 respondents, the
RMS57 they were willing to pay is only about 0.13% of their yearly income [1 roughly
13 cents for every RM100 they earn. For M40 respondents, it is about 0.06%, or6 cents
for every RM100. In othef words, the amount is very small compared to what they‘ earn
in a year, suggesting that the contribution would be financially rﬁanageable for most
people in both income groups. One possible reason f/or/th/is modest WTP is that data
collection was conducted in the post—COVID—/19 period, when many households were
still recovering from income losses /and/ eﬁo&)mic uncertainty. During this time,
individuals were likely more cauj@otjs/ about spending, prioritizing essential needs over
discretionary contributions,"vv/hj'/qﬁ;‘nay have influenced their stated amounts despite the
overall affordability of ‘ﬁhe I;ayment. However, these findings also suggest that even
modest healthcare costs can represent a disproportionately greater impact for lower-
income individuals. This reinforces the need for equity-based health financing strategies
fhat account for income disparities when designing policies related to cost-sharing or

access to care.

The mean WTP for medical treatment among motorcycle crash survivors was
RM64 using the open-ended format and RM58 using the payment card method. When
compared to the median cost-of-care for motorcycle road traffic injuries in Low- and
Middle-Income Countries [ ] [1 [ [1s[1 [ es(]ilJallel] all [0 [ [ [Oladejiletall] [J [ [ [ [
(2024) study, both values represent a small fraction of the actual treatment cost.
Specifically, the open-ended estimate covers only 5.9% of the benchmark cost, while
the payment card estimate covers 5.3%. This substantial shortfall suggests that although
respondents value access to post-crash medical care, affordability constraints are a

major barrier to covering the full economic cost. The gap between WTP and actual



240

treatment costs is consistent with findings from other LMIC studies, where WTP
frequently falls below the market value of medical services, especially when healthcare

is heavily subsidized or perceived as a public good.

Next, the discussion below synthesizes the key findings related to the WTP for
first emergency medical treatment, based on socio-demographic, socio-economic,
injury, and pre-crash factors using two Generalized Linear Models (Model 7 and Model
8). The results from the Gamma GLM models underscore the multifaceted determinants
influencing individuals' WTP for first emergency medical treatment. Education
consistently emerged as a significant predictor across both models, with respondents
possessing only primary and secondary education showing significantly lower WTP
compared to those with tértiary education: This suggests that higher education levels
may enhance awareness or perceived value of emergency medical care. OCcupation also
played a crucial role, where those in middle-skilled ro}es*displayed higher WTP, while
those in low-skilled or high-skilled jobs exhibi‘ged [ower' WTP, highlighting the nuanced
influence of job type and possibly ﬁna}ncidf Eri&ities. Age was a significant factor in
Model 8, with younger individuals more willing to pay than their older counterparts.

A3

Regarding_ -"s'oci?—ec;)ngmic variables, individual monthly income was
significantlyassociated with WTP in both models, particularly indicating that
respondenté'in the B40 income group were less willing to pay compared to those in the
M40. This confirms the burden of financial constraints among lower-income
individuals. Interestingly, household income and household size did not significantly
predict WTP in Model 8, which might reflect individual-level financial decision-
making in urgent medical scenarios. However, in Belete & Walle's (2023) studies, WTP
for medical care and its determinants reported that higher-income households showed

greater WTP than lower-income households, which the authors linked to increased

ability to pay and prioritization of health needs.

Injury-related variables such as injury severity (MAIS) and type of injury
(fracture vs non-fracture) did not significantly influence WTP, although some non-
significant negative trends were observed among respondents with minor or moderate

injuries.
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However, pre-crash factors showed stronger associations: being a pillion rider,
lacking insurance coverage, and having no prior crash experience in the past year were
significantly associated with lower WTP. These results imply that personal risk
perception and insurance availability influence emergency treatment valuation. Travel
purpose also significantly influenced WTP, with non-work-related travel associated
with lower payments. Taken together, the results highlight the necessity of specific
measures that would take into consideration educational outreach, finances, as well as
medical insurance to provide equal access to emergency care and medical treatment
and, in particular, to disadvantaged road users who can be described as less skilled and

socio-economically deprived.

In summary, WTP for first emergency medical treatment was ‘signiﬁc‘antly
influenced by individual factors such as age, education level, _occupation; and monthly
income. Younger individuals, those with higher eduqatioﬁal attainment, and those in
middle-skilled occupations demonstrated gre/ater’ WTP. Socio-economic indicators,
particularly lower income groups (e.g., Bzgj,}vere associated with reduced WTP,
emphasizing financial disparitic§ in healthcare affordability. Pre-crash factors [J
including being a pillion ride/rf«fl/qél];ing insurance, non-work-related travel, and absence
of recent crash expériepce \u also significantly reduced WTP. In contrast, injury
severity, type 0f injury, household income, and household size were not significant

predictors.‘These results underscore the importance of addressing age-related and socio-

economic gaps to promote equitable access to emergency medical treatment.

5.9.5 Factors associated with WTP for follow-up medical treatment

In the second scenario, the study examined WTP for follow-up treatment, specifically
aillell all [lreven[]ing a [Jorsening o] [1[]e [1allienl] dnjupn Respemdentss!
indicated an average WTP of RM59 per year, with the maximum mean WTP of RM45.
Although slightly lower than the WTP for initial treatment, this still reflects a
meaningful valuation of continued care and rehabilitation. Like the first scenario, this
question does not involve a probabilistic change in health outcome. Thus, the WTP is
presented directly as a measure of how much respondents value maintaining their health

and preventing long-term complications. These findings reinforce the idea that RTI
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patients value emergency care and sustained access to follow-up treatment, which is
critical for full recovery. The results can be used to support healthcare planning and
budgeting, particularly in efforts to improve the continuity of care after road traffic
injuries (Champahom et al. 2023; Chaturabong et al. 2011; Guria 2020; Mon et al.
2018).

The maximum mean WTP of RM45 per year (obtained using the payment card
method) was assessed against the level of income to assess the economic ability to pay
for the medical treatment. The formula utilized in this process, WTP as % of income =
(WTP/Estimated Annual Income) X 100. Such a method will enable a straightforward
comparison of how much of the income earned by a respondent goes to medical care,
and hence the differences in affordability between the income groups. Estimates such
as Abate et al. (2015) and Belete & Walle (2023) have employed the safe method to
calculate WTP as a percentage of monthly income to qssesé affordability.

Midpoint values were taken to /calcﬂatéfhe average household income of each
group since data on income werp\céllected (thegorically (i.e., B40 and M40). This is
typical in the economic and health research in which precise income amounts are
unknown (Johnston et aII 2017) In the case of the B40 category (income level of
RM2,500 to, RM4,899), the median was estimated at RM3,675/month, or
RM44,1001/‘year. In the case of the M40 cohort (RM4,850-RM10,959), the median was
RM7,905 a month, or RM94,860 annually. These estimated annual incomes were
further employed to estimate WTP as a proportion of income. The approach offers a
logically applied and feasible approach to distinctions in economic burden between
various socioeconomic classes, and the rationale is provided by the nature of income

data.

Using the formula, the WTP of RM45 represented 0.102% of annual income for
B40 and 0.047% for M40 respondents. For B40 respondents, the RM45 they were
willing to pay is only about 0.10% of their yearly income [| roughly 10 cents for every
RM100 they earn. For M40 respondents, it is about 0.05%, or 5 cents for every RM100.
This means the amount is very small compared to their annual earnings, suggesting that,

in general, it would be financially manageable for people in both income groups to
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contribute this amount without placing a significant burden on their household budget.
Similar to WTP for first medical treatment, this shows that the amount is very small
compared to annual earnings, indicating that such contributions would generally be
affordable for both income groups. However, because data collection took place in the
post-COVID-19 period, many households were still in economic recovery, managing
reduced savings or unstable incomes. This climate likely made respondents more
cautious in stating their WTP, prioritizing essential expenses while still acknowledging

that the requested amount was manageable relative to their income.

However, this finding indicates that the contribution of the B40 group is more
than twice that of the M40 respondents, measured as a percentage of annual income.
This can be explained by the fact that, although both groups stated. relatively small
all ounl] st] [J [J e saldeallount reflresent]sa arger [| roD orJion o[l [1[e 1[I gro
because their earnings are substantially lower. That is to say, a relatively small payment
consumes a larger percentage of a smaller pay./Thére i1s7also a possibility that due to the
COVID-19 impact, this gap may ha\//e,irﬁ:e‘a;éd over and above what it was. As
households in both categories were impacted but the M40 group, on average, had more
savings or a more stable soufg:/p%«:their income. Hence, their WTP remained a smaller

percentage of income W}Pen s:urveyed than the B40 group.

Thiis, it 1s critical to say that when it comes to the analysis of WTP, it is
hecessary to take into account the differences related to income in the context of
consideration of policy alternatives with respect to cost-sharing or subsidized
healthcare. It also justifies the necessity of equity-oriented health financing methods,
which will not overwhelm low-income populations when utilizing the required medical

care.

Generalized Linear Models (GLMs) were then used to discuss WTP of follow-
up medical treatment by road crash victims, taking into consideration socio-economic,
socio-demographic, injury-related, as well as pre-crash factors. The socio-demographic
perspective showed that even though the overall model ran was statistically significant,
the variables gender, age, education, as well as status of marriage had no significant

contribution towards the determination of WTP. Notably, in Model 10, occupation
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emerged as a critical factor which aligned with Abate et al. (2015) and Belete & Walle
(2023). Respondents in low, medium, and high-skilled occupations showed
significantly lower WTP compared to the reference group, highlighting occupation as a
key socio-demographic determinant. These findings are similar to Ibrahim (2019) study
which found that being employed or having specific occupation influence the

probability of WTP.

Regarding socio-economic factors, household income proved to be a more
reliable predictor than individual income or household size. Specifically, respondents
from the M40 group demonstrated significantly higher WTP than those in the T20
group, suggesting that middle-income households might value follow-up care more or
perceive a higher burden 6f treéatment costs. These findings however is a reversal from

the previous similar studies by Mohd Faudzi Mohd Yusoffin 2011 VosL study.

P
-

A

In terms of injury characteristics, altl}oug’h injury severity (as measured by
MAIS) did not significantly impact/WT?lg/injeither model, type of injury did[!
particularly in Model 9 whergxrésponden:[g with fractures were significantly less
willing to pay than those wi/ﬂ{_’i;e;n-fracture mjuries. However, this pattern was not
upheld in Model 10; inflicaiiﬁg a possible shift in valuation when presented with a
capped or guided payment option like a payment card. This contradicts the general
ass{umptioh‘ that victims of more severe trauma would be more willing to invest in
prevention in which has been described in many other studies like Hokkam et al. (2015)

Tan Chor Lip et al. (2019).

Lastly, pre-crash behaviors and statuses also played a vital role. Both models
showed that pillion riders had lower WTP than motorcyclists, and travel purpose
significantly influenced WTP, with non-work travel associated with reduced
expenditure in Model 9 but increased expenditure in Model 10. Insurance status was
significant in Model 9 (higher WTP among the uninsured) but not in Model 10.
Interestingly, respondents without a valid motorcycle license or with recent crash
history were more willing to pay, as shown in Model 10. These findings suggest that
contextual, behavioral, and role-related factors may weigh more heavily in influencing

post-crash financial responses than static socio-demographic characteristics.
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In summary, WTP for follow-up medical treatment is not significantly
influenced by basic socio-demographic characteristics, except for occupation. Middle-
income households and certain behavioral factors (e.g., being a motorcyclist, having
had a recent crash) are associated with higher WTP. Fracture-related injuries tend to

reduce WTP.

5.10 DEBRIEFING DISCUSSION

The debriefing component of this study provided valuable insights into respondents'
perceptions and attitudes toward their stated WTP and engagement in road safety
improvements. Therefore, understanding these post-elicitation perspectives is crucial

for interpreting the credibility and-eontextual relevance of the WTP values gathered.

Respondents' confidence in their stated WTP wils,m'oderate, with an average
score of 3.62 and a median of 3.00. These values  suggest that most respondents
exhibited neutrality or slight conﬁdenc¢ %a%ing their payment declarations. The
Interquartile Range (IQR) of 1 further supports that responses were moderately
consistent, indicating that Ipaait/ic/i/h‘a'n‘ts were generally thoughtful and realistic when
considering the hypﬂothetical\W’f P scenarios. These findings might be due to COVID-
19, as the survey Was d(Lne right after COVID-19. However, such findings align with
Bateman 'et‘al. (2002), who emphasized the importance of post-WTP debriefing to

gauge the internal validity of responses in contingent valuation studies.

Furthermore, a significant majority (98.5%) of respondents believed that road
users' views should be incorporated into road safety improvement strategies. This
reflects strong public engagement and concern regarding road safety policies,
particularly among those directly affected, such as motorcyclists and pillion riders. The
high level of agreement also suggests that stakeholders, especially policymakers, must
prioritize participatory approaches in road safety planning to ensure interventions are

grounded in public expectations and realities.

In terms of preferred payment mechanisms, the findings reveal a clear
preference for direct and flexible payment systems. Out-of-Pocket (OOP) payments
(45.4%) and monthly salary deductions (45.2%) emerged as the most favored methods,



246

together accounting for 90.7% of responses. This strong preference for user-controlled
contributions suggests that future implementation of road safety financing mechanisms
should prioritize autonomy and simplicity. Conversely, tax-based systems such as
deductions via Lembaga Hasil Dalam Negeri (LHDN) received minimal support

(8.0%), reflecting public skepticism or lack of trust in indirect funding mechanisms.

Un [J[Jeissue ol] resl]onllenl]s” []rel]erenleon [Junl] []anagellenl] [l over [
respondents in which (55.1%) were confident with government institutions, signalling
confidence in the centralized government oversight. Nonetheless, a significant share
(37.7%) preferred the domestic, meaning non-government openness to cross-sectoral
action and perhaps enhanced effectiveness or visibility of non-governmental forces. The
outcomes reveal that hybrid governance Systems comibining the strengths of public
trustworthiness and the flexibility of the business sector r_night‘ become useful in
administering funds toward road safety initiatives in the future.

On the whole, the debriefing res/ults c/onf_u;m the agreement of the WTP and have
practical implications in the contex{ of desi;ning public financing schemes. Another
point that they mention is the/ pgea;co have the user's point of view, not just involved in
the valuation process'bu‘r also in the implementation strategy, as it aligns with prudent

standards in-public health as well as behavioral economics.

5.11 QUALITY OF LIFE

O Oisslull [ assessel] [1all ienof kfe (Q@Il )30 days following hospital discharge
across three primary domains: emotional, functional, and physical. The findings reveal
that a significant proportion of respondents continued to experience challenges mostly

in their emotional and functional well-being during the early recovery phase.

Regarding the emotional domain, more than half of the patients (52.6%) had
scores that exceeded the median, which was 10, hence demonstrating a lower emotional
QoL. This leads to the belief that a patient may experience emotional distress such as
mood disturbances, fear and anxiety despite physical discharge out of the hospital.
These emotional sequelae are usually documented to be common in the post-discharge

population, particularly in patients who are recovering after a traumatic experience or
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severe illness. The previous research has pointed to the same existing tendencies with
regard to the fact that ensuring psychological support and monitoring mental health as

a component of post-discharge care plans is necessary (Kenardy et al. 2015).

Equally, under the functional domain, 53.5% of the patients reported poorer
functional QoL with a value above the median of 10. This is indicative of the problems

of regaining pre-hospitalization levels of activity including mobility and self-care.

The physical domain also had an equal division in which half (50%) of the
respondents fell above the median score of 15, and the other half fell at and below. This
implies a disparate post-discharge physical recovery profile. Note that some patients
appear to regain their physical capacity relatively well; while others may i:ontinue to

experience limitations.

P
-
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The overall findings indicate that the emotional-and functional categories show
a slightly greater percentage of patients/ repo/rtiiigjlow QoL compared to those reporting
high QoL, while the physical domaif is evenl; distributed. These findings highlight the
necessity for focused therap{es_’ ;iimed at emotional and functional rehabilitation to
improve patients' ove'ralllQoI; fgllowing hospitalization, as the duration of this reporting
condition was dnly one month. Considering the reporting is still at an early stage, it is
] ossil] e o Oini0li0 ean) [Ourl Oer O all age [l oone’sellollionall anl] [Junl! []ior
Mitigating these discrepancies may enhance results and facilitate a more holistic healing

process for patients transferring from hospital care to their regular lives.

5.11.1 Socio-demographic factors associated with quality of life

This study examined the association between socio- e[| ogral] [1i[] variall [J esan] [Jallien[]s’
QoL across emotional, functional, and physical domains 30 days post-hospital
discharge using binary logistic regression analysis. The findings provide meaningful
insights into which domain are more likely to report diminished QoL during early

recovery and highlight priority areas for post-discharge support.

Emotional QoL analysis revealed that education, occupation, and ethnicity were

significantly associated with emotional QoL. These findings were similar to study by
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Sharwood et al. (2021) which compare psychological health outcomes for motorcyclists
and other road users after crashes. For current study, patients with higher educational
attainment had significantly lower odds of experiencing poor emotional QoL (OR =
0.482, 95% CI: 0.33810.689, p < 0.001). This finding supports existing literature that
suggests education improves health literacy, coping mechanisms, and access to
psychosocial resources, which are protective against emotional distress post-discharge
(Sharwood et al. 2021). Occupation also emerged as a significant factor (OR = 1.816,
95% CI: 1.47102.241, p < 0.001), where employed individuals were more likely to
report better emotional outcomes. Employment often offers financial security and social
support and a sense of purpose, which may buffer psychological stress after
hospitalization. Ethnicity showed a significant relationship with emotional Qols’ (OR =
0.701, 95% CI: 0.5370:915, p = 0.009), suggesting possible cultural ot structural
disparities that influence post-discharge emotional well-being. This warrants further
exploration, as cultural stigmas around mental health or access to culturally competent
care could influence emotional recovery. Other variables[ age, gender were significant
predictor in similar study by Alharbi et ral./(g‘o@), and marital status] did not show
significant associations with emgtid/n‘al QoL in this model. However, age approached
significance (p = 0.18), mafc/at;r:g a potential trend worth investigating in larger

samples. 0

The functional domain displayed an identical pattern of significance as the
émotional domain, with education, occupation, and ethnicity again emerging as
significant predictors. Educational attainment was associated with significantly reduced
odds of low functional QoL (OR =0.482, p <0.001), reinforcing the role of knowledge
and skills in facilitating recovery and independent functioning after discharge. Note
that employed individuals were also more likely to maintain better functional status (OR
=1.816, p <0.001), perhaps due to healthier pre-morbid conditions or access to work-
related rehabilitation services. The finding that ethnicity remains a consistent predictor
across both emotional and functional domains suggests deeper socio-cultural or
systemic inequities that influence recovery trajectories which also mentioned in study
by Alharbi et al. (2019). Variables such as gender, marital status, and age were again
not statistically significant, suggesting that functional outcomes in this context may be

less influenced by these factors when compared to educational and occupational status.
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Similarly, in the physical domain, education, occupation, and ethnicity
maintained their statistical significance. Respondents with higher education levels had
lower odds of experiencing poor physical QoL (OR =0.482, p <0.001), consistent with
previous findings that link education to better self-care and adherence to medical
instructions. The role of employment was again significant (OR = 1.816, p < 0.001),
indicating that those actively working may experience a faster or more complete
physical recovery[ ] potentially due to better baseline health or stronger social and
economic support systems. Ethnicity remained a significant predictor (OR = 0.701,
p = 0.009), highlighting persistent disparities in post-discharge physical health among
different ethnic groups. These may stem from differences in healthcare access,
rehabilitation services, or health-seeking behavior influenced by cultural norms. No
significant effects were observed for age, gender, or marital status in this domain either.
This suggests that these variables may have a minor inﬂ_uencé on physical QoL
outcomes within 30 days after discharge, but their sigr;ifrca}lce could increase in longer
observation periods of quality of life following,créshes/, as demonstrated by Alharbi et
al. (2019), which found that older age and %ég}emale were linked to poorer physical

function. AL

Across all~ threp (joL domains[] emotional, functional, and physicall]
education, OCcﬁpation, and ethnicity were consistently associated with post-discharge
outcomes. These findings emphasize the importance of addressing social determinants
6f health in post-acute care planning. Tailored interventions focusing on disadvantaged
groupsl| such as those with lower education, unemployed individuals, and specific
ethnic minorities(] could improve equity in recovery outcomes. In contrast, some
conventional socio-demographic factors, including gender, age, as well as marital
status, failed to report significant results as implied with most of the studies conducted

on QoL-RTI, like in (Chellamuthu et al. 2024) and [J ovall evil] e[l all [J [J [J [ [ [0

5.11.2 Socio-economic factors associated with quality of life

The effects of socio-economic factors on not attaining the purpose of life or QoL of

patients 30 days after discharge were researched in this study, namely the household
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income, role of income, as well as household size. The results indicated different

degrees of significance in the emotional, functional, as well as physical aspects of QoL.

Within the emotional QoL domain, household income and household size were
reported as significant predictors. Emotional QoL was better among patients with a
higher household income, who had an increased likelihood of experiencing (OR =
2.361, 95% CI: 1.21414.590, p = 0.01). This result is consistent with the findings of
Guest et al. (2017) and Ritva Rissanen et al. (2017), which suggests that financial
stability may reduce emotional distress by improving access to support services,
reducing financial anxiety, and facilitating a conducive home environment for
emotional recovery. Household size was even more strongly associated with emotional
QoL (OR = 7.021, 95%/CI:3.598(13.703, p < 0.001); indicating that patients from
larger households were more likely to report better emotional wéll-beihg. This may
reflect the protective effect of family and social suppgrt/irf emotional recovery, where
larger households offer greater care, companignsl‘ﬁp, aid emotional reinforcement. In
contrast, individual income was not signiffaét@ associated with emotional QoL (p =
0.22), implying that while persongl income may contribute to material well-being, it is
the broader household emfrg_rj;r;‘ent that more meaningfully supports emotional
recovery in the early p0§t—diécharge phase. These findings are supported by Wilson et
al. (2020).. ~

For functional QoL, only household size showed a significant relationship.
Larger household size was associated with four times greater odds of better functional
QoL (OR = 4.035, 95% CI: 2.297(7.088, p < 0.001). This may suggest that physical
and functional recovery benefits from assistance provided by other household members,
particularly in tasks such as mobility, self-care, and household activities. Neither
individual income (p = 0.49) nor household income (p = 0.84) demonstrated significant
associations with functional QoL. This implies that functional recovery may rely more
on social or physical assistance than financial means, especially in the early stages of
recovery, when physical help may be more immediately valuable than monetary support

(Sharwood et al. 2021).
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In the physical domain, all three socio-economics; income, household income
and household size were statistically significant. Notably, individual income was
negatively associated with physical QoL (OR =0.214, 95% CI: 0.07110.647, p=0.006),
indicating that lower-income individuals were more likely to report poor physical QoL.
The current finding supported previous findings, which consistently reported lower-
income individuals were more likely to experience poor physical QoL (Ozegovic et al.
2010; Berecki-Gisolf et al. 2013; Guest et al. 2017; Prang et al. 2015). This finding also
suggests that financial constraints may limit access to medical follow-up, rehabilitation,
or medications that facilitate physical recovery. On the other hand, higher household
income showed a strong positive association with better physical QoL (OR = 3.013,
95% CI: 1.52115.967, p = 0.002), resonant the trend seen in emotional outcomes. A
financially stable household may support the patient with necessary health resoufces,
including transportation, caregiving services, and nutritious food, all ‘of which are
critical for physical healing. Likewise, household si,ze/si/gniﬁcantly predicted better
physical QoL (OR = 1.774, 95% CI: 1.065 LJZ.?,SS,"p =0.028), reinforcing the idea that
patients surrounded by more family me;nbe*rg ér&)habitants are better supported in their

physical recovery process. p N

The socio—.e‘ccl)nqmic\ analysis highlights the importance of household-level
factors[] particularly household income and household sizell in shaping recovery
experiencéé after discharge. While individual income plays a role, especially in physical
QoL, the broader household context appears to be more influential in both emotional
and functional recovery. These findings emphasize the need for family-centered and
socially inclusive discharge planning, especially for respondents from smaller
households or lower-income backgrounds. Correspondingly, policies and interventions
that promote home-based care, community support, and financial assistance could

improve overall quality of life outcomes post-discharge.

5.11.3 Injury status factors associated with quality of life

This study explored the associations between injury-related factors(] specifically, type
of injury and injury severityl| and QoL outcomes across three domains: physical,

emotional, and functional. Overall, the findings suggest that injury severity may have a
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modest influence on emotional and functional QoL, while neither injury type nor

severity showed a meaningful impact on the physical domain.

In the emotional domain, the regression model was statistically significant,
indicating that the type and severity of injuries collectively contributed to explaining
emotional QoL outcomes. Notably, respondents with fractures had 38.3% lower odds
of reporting high emotional QoL compared to those without fractures (OR = 0.617),
with a p-value of significance (p = 0.059). Similarly, minor injuries classified under
minor injury showed a marginal negative association (p = 0.069), with an odds ratio of
0.608, suggesting that even less severe injuries may still impact emotional well-being.
This means that even people with minor injuries were 39.2% less likely to report good
emotional well-being compared to others:“Although the injury was not serious, it still
seemed to affect how they felt emotionally 1 possibly c_ausing stréss, worry, or
discomfort. However, the result was not strongly signi,ﬁeaﬁt (p = 0.069). Nevertheless,
a possible link remains for future research, pa/r_ticfllarly with a larger sample size and
cohort or longitudinal studies. These ﬁ{d}/ngs underscore the psychological and
emotional burden that can persis;foflgwing a road traffic injury, even in the absence of
high physical trauma. The El/rf/ec‘tl;)n of these results aligns with previous literature
suggesting that emotion]al distress post-injury can be influenced by anxiety, fear, or
trauma-related stress, regardless of injury severity (Kovacevic et al., [ [ [1 [J [ [] ovall evil]

et al.2020):

For the functional domain, the study sought to explore the extent to which
different dimensions of injury status(| including severity and typel predict functional
QoL among motorcycle crash survivors. The BLR analysis indicates that the collective
set of predictors, namely, the type and severity of injury, provides a meaningful
distinction between respondents with low and high functional QoL outcomes. Although
the model's explanatory power was relatively modest (Nagelkerke R* = 0.030), this
finding is still relevant in a real-world context, particularly when interpreting health
outcomes within a multidimensional recovery framework. With regard to individual

predictors, the results revealed nuanced but mostly non-significant associations.
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Minor injuries were linked with a 36.8% reduction in the odds of reporting high
functional QoL (OR = 0.632), although this association did not achieve statistical
significance (p = 0.092). The observed trend, however, is clinically suggestive. It may
reflect the possibility that even minor injuries can impair daily functioning (Gopinath
etal.,2017; Langley et al., 2011), especially when compounded by psychological stress,
financial (Melissa Legg et al. 2021), or limited access to rehabilitation services] a
concern highlighted in other injury-recovery literature. Although not statistically
conclusive, this finding may support the need for inclusive post-injury support, even for
those initially classified as having minor trauma (Aitken et al., 2012; Kendrick et al.,

2011).

Moderate injuries; in contrast, were‘associated with'a 36.5% increaSe in the odds
of reporting high functional QoL (OR =1:365, p=10:269). This means respondents with
moderate injury were 1.37 times more likely to report high functional quality of life
compared to those without moderate injuries./Wh’ile this finding was not statistically
significant, it raises a counterintuitive. ﬁz iaportant consideration. Survivors of
moderate injury severity may hayg benefited from targeted rehabilitation or follow-up
care that inadvertently imp‘rozvg/c_,i!ﬂtleir functional recovery outcomes more effectively
than those with minor irxijuriés, who may have been overlooked for such interventions.
This phenom’enbn warrants further investigation, particularly into post-discharge care
trajectories“and their influence on QoL domains. This finding was similar to that of
Huang et al. (2025), in which patients with a lower severity score showed improvement
after discharge. Therefore, this study, it indicates that both minor and moderate injuries
might truly influence functional quality of life, and medical professionals or
policymakers should not disregard the finding solely due to its failure to meet the
stringent p-value threshold. It indicates a potential real-world impact that may be

significant for patients' well-being efforts.

Similarly, serious injuries were not significantly associated with functional QoL
(OR = 1.197, p = 0.782), and the wide confidence interval (95% CI: 0.33504.281)
underscores substantial variability in the experiences of those with severe trauma. This
variability could stem from heterogeneous injury profiles, differing lengths of hospital

stays, or access to rehabilitation resources. Previous studies have shown that while
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severe injuries often impair function, the long-term impact is moderated by factors such
as social support (Juan P. Herrera-Escobar et al., 2019), access to physiotherapy, and

personal resilience (Haider et al., 2020).

The analysis also explored the type of injury[ specifically, the presence of
fractures] as a predictor of functional QoL. The result was again statistically non-
significant (OR = 0.825, p = 0.451), suggesting that having a fracture did not
meaningfully alter the odds of reporting high functional QoL. However, the direction
of the effect indicates a 17.5% lower likelihood of good functional outcomes among
those with fractures, aligning with prior research that links orthopedic injuries with
prolonged physical limitations and functional impairments (Carla Roberta Monteiro,
2010). Nonetheless, the lack of significance may reflect differences in the severity or
location of fractures, variability inhealing durations, or _dispaﬁties ‘in follow-up

P
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Although the regression anfﬂysis/ /dﬁ not find statistically significant
associations between injury status (fype andzeverity) and functional QoL, the trends
observed offer meaningful c/la’r/llée;l implications. Minor injuries showed a potential
negative impact on"flmc‘fioneﬁ QoL, while moderate and serious injuries demonstrated
inconsistent ‘and non-significant effects. Fractures also suggested a reduced functional
outcome but-did not reach statistical significance. These findings highlight the complex
interplay of injury characteristics and recovery processes and underscore the need for
comprehensive, individualized rehabilitation and support strategies for all crash
survivors, regardless of the initial classification of injury severity. These findings were
in contrast to many of the previous similar studies, such as those in (Gelaw et al., 2025;

Haider et al., 2020; Huang et al., 2025; Langley et al., 2011).

In contrast, the regression model for the physical domain was not statistically
significant (p = 0.593), and neither injury type nor severity showed meaningful
associations with physical QoL. Surprisingly, respondents with fractures were 1.28
times more likely to report high physical quality of life (OR = 1.280), although this
association was not significant (p = 0.327). This counterintuitive finding could be

attributed to several factors. First, it is possible that individuals with fractures receive
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more comprehensive medical attention and rehabilitation, improving their recovery
outcomes. Second, certain non-fracture injuries (such as internal injuries or soft tissue
damage) may have longer-lasting effects on physical comfort and mobility than

fractures, which can often heal completely.

In summary, together these findings suggest that emotional and functional
domains of QoL are more sensitive to injury severity, while physical QoL may not be
easily predicted by injury type or severity alone. These results highlight the complex
and multidimensional nature of recovery following road traffic injuries. Intervention
should therefore address physical healing and consider psychological support and
functional rehabilitation, particularly for individuals reporting minor but impactful

injuries.

5.11.4 Pre-crash factors associated with quality of life - °

This study investigated the association bpﬂl/éin pre-crash characteristics and post-
discharge QoL among motorcyclists arid pillief riders across three domains: emotional,
functional, and physical. Re)sa’j/lt/sjp(')fnt to the fact that multiple pre-crash predictors,
such as license status, purpose/éf /travel, the role of a road user, vehicle insurance, as
well as previous crash ej(perience, had a significant impact on the QoL post-discharge

one monthfollowing the discharge.

Emotional QoL, it was noted that a lack of a valid motorcycle license was
positively related with reduced emotional QoL (OR=0.083, 95% CI=0.023-0.300,
p<0.001). This implies that the emotional distress might be more in the unlicensed
individuals because of low riding skills, sensing illegitimacy on the road, and more self-
blame following the crash. Interestingly, pillion riders were much more likely to give
better emotional well-being results than motorcyclists (OR=3.425, p<0.001), which
may show decreased physical rates of injury as well as psychological burden. Those
who were traveling for work at the time of the crash were also more likely to experience
emotional distress post-injury (OR=0.271, p<0.001), possibly due to work disruption
and economic insecurity. In addition, lacking insurance coverage negatively impacted
emotional QoL (OR=0.449, p<0.001), reinforcing the psychological burden associated

with out-of-pocket medical expenses. Prior crash involvement within the past year was
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another strong predictor of poor emotional QoL (OR=0.091, p<0.001), suggesting that

repeated trauma exacerbates emotional vulnerability.

The Functional QoL was similarly influenced by pre-crash characteristics.
Respondents without a valid motorcycle license had significantly lower functional QoL
scores (OR=0.231, p<0.003), likely reflecting reduced road competency or increased
injury severity due to lack of training. Pillion riders again demonstrated better outcomes
compared to motorcyclists (OR=2.104, p<0.004), which may be attributed to their
passive role during the crash. Functional limitations were also evident among
respondents who traveled for work purposes (OR=0.319, p<0.001), highlighting the
occupational impact of road traffic injuries. Repeated crash involvement within the past
year further compounded functional limitations (OR=0.152, p<0.001), pdtentially due
to cumulative physical impairments or ongoing psychological effects that hinder daily

P
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In the physical domain, lack /of ill/sﬁ;&ce coverage remained a significant
predictor of poorer QoL (OR=0.320, p<0.OOJ1). This aligns with literature suggesting
that financial strain and limifgd;_a‘(’:éess to rehabilitation may hinder physical recovery.
Respondents with. re'cenF crésﬁ history (past one year) also reported poorer physical
functioning (OR=0.069, p<0.001), possibly due to unresolved injuries or chronic pain.
Unlike emotional and functional domains, possession of a motorcycle license did not
show a statistically significant effect on physical QoL (p=0.072), suggesting that
physical outcomes may be more influenced by crash dynamics than licensing status.
Pillion riders and those traveling for non-work purposes had better physical QoL scores
(OR=0.523 and OR=0.547, respectively; p=0.009), reinforcing the notion that both role

in the crash and travel context influence injury severity and recovery trajectory.

These findings underscore the importance of pre-crash factors in shaping post-
discharge QoL among road users. Insurance coverage, travel purpose, as well as prior
crash experience (Pons-Villanueva et al., 2011; Tin Tin et al., 2014) emerged as key
variables regularly being correlated with all three QoL domains, rendering past
strategies to prevent road injuries and crash-related crashes as proactive. Post-injury

outcomes could be improved by enhancing access to insurance, safer means of
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traveling, in particular work-related traveling, as well as psychological support offered
to those with a history of crashes. Moreover, the reversed QoL outcomes experienced
by pillion riders further underscore that motorcyclists are the highest-risk population
group on whom interventions based on specialized training, permit controls, as well as
personal protection should be imposed. In general, the study helps to think a bit deeper
about the impact of the pre-injury factors on short-term healing, thus guiding the work
of the post-crash rehabilitation planning, road safety laws, as well as public health

initiatives that can be applied to Malaysia in general.

5.12 THE IMPACT OF THE STUDY

This study offers valuable insights—into both—-the. VOSL and QoL outcomes, with
particular emphasis on motorcyclists and pillion riders. The findings have ineaningful
implications for multiple stakeholders, including policy/makérs, healthcare providers,
and the wider community. Other than that, the st_udy'gan inform more effective road
safety strategies with better guide of the allgeitign ot toad safety improvement budgets
and health resources. It also supports evidence-based interventions aimed at improving
post-crash recovery, especiglllﬁg; s?v%ﬁ—ferm observation post-injury, to assist in reducing
the burden of road traffic injuries. The following are some beneficial impacts on the
community, ‘speciﬁcally]motorcyclists and pillion riders, policymakers, and healthcare

providers. -

5.12.1 Impact of the findings on the community

For road users, the findings serve as a critical awareness tool that underscores the
profound personal and societal costs of road crashes. Often, public understanding of
road safety focuses on fatality rates. However, this study demonstrates that even non-
fatal injuries can result in substantial life changes, including physical disabilities,
psychological distress, and reduced quality of life. Creating an economic valuation of
risk reduction by implementing VOSL, the study indicates the value that society as a
whole can place on preventing crashes. It may assist in changing the attitude of the
general population to highlight the significance of personal responsibility in order to
make the traffic environment safer. Greater compliance with traffic laws, regular

wearing of protective gear like helmets and other seatbelts, and avoiding risk posing
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habits like over-speeds or distraction when driving can be encouraged when the users
of the roads realise that this is not an individual or a personal matter but rather a type of
communal good and influences the economic and health related tabs of our

communities.

5.12.2 TImpact of the finding on the policy

From the perspective of policymakers, the results of the present study offer crucial
evidence to use for more strategic and economically viable road safety planning. The
estimated VOSL provides a quantitative measure of the willingness of the population
to pay to reduce fatal crash risks. This allows them to move beyond intuitive or reactive
policymaking to policymaking based-on econemic-valuation and cost-benefit analysis.
As road traffic injuries place a huge burden on national health budg‘ets, inhibit
productivity and cause human suffering, VOSL offers th/e potential to assess the value
of safety interventions, including speed control zonés; the expansion of motorcycle
lanes, enforcement of helmet legislatiyﬁ/,”‘és “well as support of education.
Simultaneously, the inclusion of QoL input of crash survivors into this policy-making
lens is further supported by s%}p\/xfip‘g‘that road crashes do not simply affect mortality.
Survivors often experience shoft- and long-term impairments that affect their physical,
emotional, and social furllctioning, all of which translate into indirect economic burdens
for families and sbciety. These results support the development of comprehensive and

survivor-oriented national road safety strategies that are preventive and rehabilitative.

5.12.3 Impact of the findings on the healthcare practitioner

The findings of this study carry important implications for healthcare practitioners
involved in the treatment and rehabilitation of road traffic injury survivors. While
physical injuries such as fractures are often prioritized during acute care, the results
underscore the need for a more holistic and multidimensional approach to post-injury

carel | particularly for addressing emotional and functional domains of quality of life.

First, the significant influence of injury severity on emotional and functional
well-being, even among those with minor injuries, suggests that healthcare providers

stloul] TJ noll unlleresiillalle [1[1e [Jsll[][Jollogillall anl] [Taill [l [ille ilJ[J
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injuries. This highlights the importance of early psychological screening, routine mental
health assessments, and referrals for emotional support services, even for patients who

do not exhibit visible or severe physical trauma.

Second, the modest yet meaningful association between injury severity and
functional limitations points to the need for integrated rehabilitation planning that goes
beyond physical healing. Healthcare teams, including physiotherapists, occupational
therapists, and rehabilitation physicians, s{] oul ] [ assess anl[] [l onil]or [Jallienl]s’ [lunl] []io
capabilities and ensure that recovery plans are tailored to facilitate return to daily

activities, mobility, and independence.

Interestingly, the ifisignificance of the findings in the physical domain regarding
the possibility of discrepancies between the physical recovery of patiénts and their
subjective assessment of their QoL is. That means that practitioners must also assess
patient-reported outcomes in conjunction Witl}_cli‘hicalf reports on assessing recovery.
Knowledge of the lived experience willfleadfg&n;?re person-centered care and, possibly,
better satisfaction and longer-term results. -

)

In short, a holistiﬁ: and p;:rsonalized healthcare approach is needed by healthcare
practitioners'erico,mpassing physical, emotional, as well as functional rehabilitation.
This way, itds possible to achieve full recovery, better QoL, and minimize the chance

of long-term disability/emotional distress post road traffic injuries.

5.13 RECOMMENDATIONS

The VOSL is a significant economic angle that this study uses, and it shows the extent
to which society is in unison and willing to pay to minimize the risk of fatality and
injury. Such insights are important to guide public policy and enhance road safety
measures and practices, as well as the culture of responsible behaviors of road users.
Another result of this research is the highlight individual and social consequences of
road traffic injuries, especially for motorcycle users. While public discourse often
emphasizes fatalities, this research reveals that non-fatal injuries also result in profound

physical, emotional, and functional burdens. The following recommendations are
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proposed to guide future interventions, policies, and community initiatives, which can

be further researched by other researchers in the future.

5.13.1 Key findings recommendations

Targeted RTI Intervention. The findings from this study highlight a specific
vulnerability profile: young, lower-income (B40) males, many of whom possess valid
licenses but lack the financial protection of insurance. To address these systemic gaps,
it is recommended that the Ministry of Transport and relevant stakeholders shift from

generic safety messaging toward socioeconomically tailored interventions.

First, given that 96% of respoendents-are from the B40 group and 51% are
uninsured, there is a clear need for inclusive micro-insurance schemes. ,,Pollicymakers
should introduce low-cost with flexible premium that accgmmt)date the fluctuating cash
flow of low-income and self-employed individuals, €nsuring that financial hardship
does not prevent access to post-crash reqoyeﬁjFﬁrthermore, it is recommended that
the government pilot a centralized fiational health insurance scheme specifically
designed for the low—incgm?/ (8403 demographic. By subsidizing or automating
coverage for this vulnerable gréﬁpﬁ, the state can significantly alleviate the catastrophic

financial burden and ou%-of-pocket medical expenses often incurred following a road

traffic injury.

Second, the high prevalence of young males (49.3% aged 18(29) and pillion
involvement (81.7%) suggests that current road user education is insufficient. The
curriculum should be modernized to include simulation-based hazard perception
training and specific safety modules for pillion passengers. These programs should be
delivered through culturally resonant, digital-first campaigns to effectively reach the

young Malay demographic that constitutes the majority of this cohort (83.7%).

Finally, because a significant portion of the sample is self-employed, traditional
workplace safety nets are often inaccessible. It is recommended that community-based
safety cooperatives be established to provide subsidized safety gear and defensive

driving workshops for informal sector workers. By aligning safety policies with the
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specific socioeconomic realities of road users, authorities can move beyond mere

enforcement and toward a more equitable and effective injury prevention framework.

Targeted Psychosocial Intervention. Given that "Crash Experience" and
"Type of Injury" are core predictors of Emotional QoL, early psychological counseling
or peer support groups should be mandated for trauma patients. Addressing the mental
burden of the crash early can prevent long-term functional decline and improve the
patient's perceived recovery. To promote holistic recovery, discharge protocols must
integrate mental health evaluations at the community level. Scheduling follow-up
assessments at the pall ienl[] ’s near&inik Kesihatan will facilitate the early detection
of trauma-induced psychological distress, ensuring emotional wellbeing is monitored

as closely as physical healing.

Multi-Dimensional Discharge Protocols. Cli/nieal/ discharge should transition
from a purely medical event to a holistic tran/sitién plan. Given that race, household
income, and insurance status are sigrfliﬁcaﬁt/‘dgt'erminants of QoL, hospitals should
implement a social-risk screening tgol at the;)oint of discharge. Patients identified as
"high-risk" (e.g., B40 groufla/fgf"-«ghose without insurance) should be automatically
referred to medical 'soqial Wbrkers to secure financial aid or SOCSO/PERKESO
benefits, enstrinig that socioeconomic barriers do not impede physical recovery.
Additionally, to help these group, it is suggested that the Malaysian Ministry of Health
(MOH) integrate a simplified version of the RT-QoL tool into the MySejahtera
application in which patients can self-report their functional and emotional status from
home. If a score drops below a certain threshold, it triggers an automated alert for a tele-
consultation, addressing the "Crash Experience" and "Income" barriers by removing the

need for physical travel but still allow the continuous health delivery.

5.13.2 Future studies recommendations

In advancing future research on the VOSL and QoL, several methodological and
conceptual improvements are recommended. Firstly, while this study utilized the CVM
to estimate WTP among motorcycle users, future studies are encouraged to explore

alternative or mixed-method valuation approaches. For instance, combining CVM with
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Conjoint Analysis may enhance the robustness of findings and allow for a more nuanced

understanding of individual preferences and trade-offs in road safety investments.

Secondly, although this study primarily focused on injury type and severity,
future research should incorporate the specific body regions affected by the injuries and
examine the influence of pre-crash variables, such as a history of previous crashes, on
QoL outcomes. This is particularly important given the scarcity of studies addressing
both pre-crash factors and QoL, at least in Asian countries, as encountered during this
research. The involvement of this additional dimension may give better answers to the
questions of how various injury patterns affect the VOSL estimates, as well as the

outcomes in post-injury QoL.

Finally, it is recommended that toutilize qualitative me_:thodé in future studies to
supplement the quantitative findings, especially the explorafory nature of the road users'
lived experiences and perceptions. Expandin/g the stady population to cover other
vulnerable road users, like car drivfers a/nd “vehicles occupants who are usually
underrepresented in Malaysian VOSL studie;surveys, can also give a broader picture
of the road safety risk. Also,/i/fyyé«;chrow light on QoL studies, in future studies, one of
the possible data. so'ur(ﬁes to incorporate non-fatal injuries is primary health care
facilities (health clinics). This approach, which remains limited in the Malaysian setting,
has -the pdténtial to add beneficial information on the role of early intervention in

managing injuries and rehabilitation and healthcare expenditure. This will eventually

lead to more responsive healthcare services and the redistribution of scarce resources.

5.14 STRENGTH OF THE STUDY

This research has a number of important strengths in terms of improving its scholarly
and practical relevance in the study of Road Traffic Injury (RTI) in Malaysia. The study
first selected a population that was especially relevant to the research purpose,
respondents who had suffered from road traffic injuries. The identification of potential
crash hazards with a specific focus on respondents who have had firsthand experience
puts the results grounded in personal experiences, thus increasing the accuracy and

situational meaning of the findings.
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Secondly, the study employed the CVM, a famous method of economic
valuation that addressed the issue of the respondents' WTP to reduce the probability of
future crashes explicitly. This method aided the quantification of the Value of Statistical
Life (VOSL) based on the primary data and not just relying on the secondary or implied

models.

Thirdly, the study involved the Road Traffic Quality of Life (RT-QoL)
questionnaire, which was specifically designed to determine the quality of life of the
traumatic victims of road crashes. This tool fits perfectly well with the study concept,
and it was carefully modified and transposed into the Malay language; hence, it is both
culturally and linguistically acceptable to local respondents of the study. Additionally,
information on hospital data was used to elassify the ifjuries based on clinical records

to improve the accuracy of the severity of the injuries:.
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A significant adyantage of the study is its one-month follow-up period after
injury, which fills a crucial research gap. Mbst qaality of life studies tend to emphasise
long-term outcomes, frequently neglecting the vital early-phase recovery experiences
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5.15  LIMITATION OF THE STUDY

While this study has several notable strengths, it also presents certain limitations. One
of such limitation is that the data were collected from only two public hospitals, which
may restrict the generalizability of the findings to the broader Malaysian population.
Specifically, individuals who receive care in private healthcare facilities, as well as
those in rural areas, particularly those seeking treatment at public or private primary
healthcare clinics, may have different healthcare experiences and outcomes that are not

represented in this study.

The present study also has several limitations related to sample selection.
Respondents involved in motorcycle crashes due to collision with fixed objects such as
gates, electrical poles, or trees, as well as drug-related crashes, were excluded to
maintain homogeneity of the study population. While this approach improves internal

consistency by focusing on typical on-road motorcycle-vehicle crash mechanisms, it
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may also limit the generalisability of the findings. Specifically, exclusion of these crash
types means that certain high-risk or non-standard crash mechanisms were not
represented in the analysis. These crash categories may involve different injury
severities and causal pathways compared to typical traffic interaction crashes. As a
result, the estimated VOSL and QoL outcomes may not fully capture the broader
spectrum of motorcycle crash experiences in Malaysia. In addition, excluding drug-
related crashes removes a subgroup associated with impairment-specific risk behaviour,
which may have different WTP responses and health outcomes. Therefore, the findings
of this study should be interpreted as applicable primarily to standard road traffic
motorcycle crashes, and caution should be exercised when generalising the results to all

types of motorcycle crash scenarios.

In addition, the post-COVID-19 pandemic context presentéd multiple issues in
gathering the data. Though the data selection process took p]ace with the removal of the
Movement Control Order (MCO), face—to—faccf:,int’erviéws were not a desirable option
since the health concerns and limits /renﬁgé&j Another notable difficulty was the
shrinking of response rates on phplne‘_' interviews, which could be explained by improved
awareness among the popu{ar;/q !?;nd the fear of phone fraud, a common thing in
Malaysia. Such unWiIlingneés to participate in telephone surveys must have resulted in
non-response bi‘as in the study. These limitations could have been minimized using face-

to-face intérviews, if this were possible, as it would enhance the rate of response and

the completeness of the information.

Lastly, the study focused exclusively on motorcycle users as the target
population, which may limit the generalizability of the findings. Other categories of
road users, such as car drivers, pedestrians, or cyclists, were not included and may offer
additional perspectives that could contribute valuable insights into the estimation of the

Value of Statistical Life (VOSL) and quality of life (QoL) outcomes.

5.16 SUMMARY

This section has laid out the outcomes of the studies, which discussion were done based

on the objectives of the studies. Impact, recommendations, strengths and limitations of
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studies have also been addressed in this section. Overall, the outcomes of the studies

have answered the research hypotheses in Table 5.1 below.

Table 5.1 Study hypotheses
Hypotheses Reject (x) /
Accept (/)
H1 B40 income only significantly influenced WTP for fatality risk reduction and /
WTP for first medical treatment
H1 B40 income significantly influenced WTP for injury risk reduction, road safety <
program and follow-up medical treatment
H2 Young male respondents only influenced the WTP for the road safety program /
H3 The cost of injury risk reduction is higher than the cost of fatality risk reduction X
H4 Respondent with severe injury reported having a poor (low) QoL ¢
X p

HS5 An older, male respondent-has-apoor (low) QoL




CHAPTER VI

CONCLUSIONS

6.1 INTRODUCTION

The chapter gives the final summary of the research through the emphasis‘on the
relationship between road traffic injuries, the Value of Statistica1 Life ‘(VOSL)‘ and
quality of life (QoL) of the crash survivor. It summarizes the main points;of the studies
made and underlines the necessity of combining crash st’atistics, economic evaluation,
as well as quality of life results in the context of Supporting more efficient, evidence-
based, and road safety-friendly policies in ﬁ@a;éia.

o Tt
6.2 ROAD TRAFFIC INJ [JBIE‘S, VALUE STATISTICS, LIFE AND QUALITY OF
LIFE v
l

The preva-lle‘hrce of’road traffic injuries and deaths remains a major social and economic
heaIth problem in Malaysia, leading to the development of disabilities over the long-
term, loss of income, emotional distress and increased out-of-pocket health care
‘expenditures. Although the statistics of crashes provided on a national basis provide
important data concerning the scale and nature of road crashes, they often do not reflect
the broader consequences involved regarding subsequent survivors and their families.
Besides physical injuries that afflict the survivor upon first impact, many adopt a
negative overall quality of life (QoL), which entails problems with mobility, mental

health as well as function in society.

In order to promote Malaysia's road safety and health projects, creating an
improvement through an evidence based research findings are necessary. Any kind of
approach has to be holistic, and it has to include human experience as well as the

economic consequences of road traffic injuries. Contextually, the Value of Statistical
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Life (VOSL) has an important role. VOSL helps policymakers measure the economic
benefits of helping reduce the risk of mortality and injury, therefore providing a strong
evidence based argument as to why it would be a worthwhile investment to implement
safety measures. Combined with injury severity and quality of life outcomes among
survivors, the value of a statistical life (VOSL) measure not only quantifies the number
of lives saved but also the social benefits of improved recovery, not just over the short

term, but also long-term well-being.

The application of VOSL in a country like Malaysia, where motorcycles are a
major mode of road travel and also account for a large number of road crashes that result
in death and injuries, is particularly relevant. The addition of VOSL with local collision
and quality of life data makes it possible o direct investments in high-impact prdjects
such as better road design, behavioural education; as well as crash care systems after
the crash. It highlights the importance of policies focused on the survivors that are no
longer concerned with basic survival to a chE}rity’ stat€ but rather to rebuild lives by
achieving health, independence, as well as éif—\?ﬂbrth after the injury.

Understanding the efféc/t_’s!(;f road crashes on the quality of life of the survivors
offers a human perspécti]\/e, which is an added dimension to economic assessment. Such
a twofoldfocuﬁensures such programs are cost-effective as well as sensitive to societal
needs. In the case of healthcare professionals, this implies incorporating rehabilitation
and psychological support in the management of trauma. Policymakers cannot afford to
ignore the idea that injury prevention is not only a preventive measure that should be

undertaken but an investment in national welfare.

Finally, by consolidating crash data and quality of life results, there is a more
inclusive platform to design road safety action plans and healthcare delivery service
enhancements in Malaysia. It enables the development of effective interventions, which
can curtail mortality as well as have a meaningful impact on the lives of survivors. With
the improved transport infrastructure and public health services in Malaysia in the
coming years, it is important to use such resources to make road safety programs

economically beneficial and as a source of better living standards for all citizens.
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NILAI KEHIDUPAN STATISTIK DAN KUALITI HIDUP AKIBAT KEMALANGAN
JALAN RAYA DI HOSPITAL AWAM.

Pengguna Jalan Raya: Penunggang/Penumpang Motosikal

PENGENALAN:

Tuan/Puan yang dihormati,

Penyelidikan ini bertajuk "Nilai Kehidupan Statistik dan Kualiti Hidup Akibat Kemalangan Jalan
Raya di Hospital Awam, Kedah, Malaysia. Kajian ini melibatkan dua (2) survei utama:

(2) BAHAGIAN A - Survei Kesanggupan Membayar bagi pengurangan risiko kematian dan
kecederaan akibat kemalangan jalan raya dan juga kesanggupan membayar untuk mendapatkan
rawatan di hospital.
Bahagian ini bertujuan untuk mereked-jumlah—~(RM)_yang sanggup Tuan/Puan i)a);ar bagi
mengurangkan risiko kematian dan kecederaan dan mendapatkan rawatan/al;ibét kemalangan
jalanraya. Survei ini berbentuk temubual separa berstruktur dan akaﬁ meﬁgambil masa dari 20
- 30 minit untuk dilengkapkan. Tuan/Puan akan dibantu ole;h\pembantu penyelidik sepanjang
temubual ini dijalankan. Survei ini mengandungi li;mﬂ ES,) ba/hagian utama:

Bahagian A1 - Pandangan responden A" w

Bahagian A2 - Kesanggupan membayar -
Fres

Bahagian A3 - Soalan Susular/l\ of ’

(b) BAHAGIAN B - /éi;rvdi Kualiti Hidup yang bertujuan merekodkan keadaan kesihatan dan
kesej aht/e{r)aa/nf;ljua;/Puan selepas 30 hari kemalangan.
(©) BAHAGiAN C — Demografi dan Socio Ekonomi responden
. (d/) BAHAGIAN D — Maklumat Responden sebagai pengguna jalan raya dan sejarah kemasukan
“ke hospital.

SEMUA maklumat Tuan/Puan yang diperolehi melalui kajian ini adalah SULIT dan HANYA
akan digunapakai untuk kajian ini sahaja. Sekiranya Tuan/Puan mempunyai sebarang soalan
tentang kajian ini atau memerlukan maklumat tambahan, boleh menghubungi Cik Shamsinar

Ibrahim (0197163525) atau Profesor Dr Sharifa Ezat Wan Puteh (0193217468).

Tuan/Puan akan dianggap BERSETUJU menyertai survei ini dengan menjawab soalan — soalan

yang diberikan dibawah.
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BAHAGIAN (A)
Al - SIKAP/PANDANGAN RESPONDEN

Bahagian ini anda akan disoal berkaitan dengan pandangan anda berkaitan keselamatan jalan
raya semasa. Sila nyatakan jawapan anda untuk soalan-soalan berikut.

Nyatakan pandangan anda sebagai pengguna jalan raya bagi setiap penyataan dibawah:

a. Keselamatan jalan raya di Malaysia adalah sangat penting.
[ ] Sangat setuju
[ ] Setuju
[ ] Neutral
[ ] Tidak setuju
[ ]

Sangat tidak setuju _

b. Penambahbaikan keselamatan jalan raya (contohnya jalan diselengara secara berkala,
penambahan laluan motosikal, penggunaan sistem teknologi untuk mengawal kelajuan

-~

kenderaan di atas jalan) adalah penting?

[ ] Sangat setuju K / b S
[ ] Setuju
[ ] Neutral 2 7\.' )
[ ] Tidak setuju’
[ ] Sangat ti(liak setuju
c. Keselaméfél} jyalaﬁ raya pada ketika ini memerlukan penambahbaikan?
| ] Sangat setuju
[ ] Setuju
I ] Neutral
[ ] Tidak setuju
[ ] Sangat tidak setuju
d. Penglibatan pengguna jalan raya dalam mengurangkan statistik (jumlah) kecederaan

akibat kemalangan jalan raya adalah penting?

Sangat setuju
Setuju

Neutral

Tidak setuju
Sangat tidak setuju

[ W e W s I e W |
Sy S S oy Sy S |
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Penglibatan pengguna jalan raya dalam mengurangkan statistik (jumlah) kematian

akibat kemalangan jalan raya adalah penting?

Sangat setuju
Setuju

Neutral

Tidak setuju
Sangat tidak setuju

L B e W s B e W |
—_

Berdasarkan laporan PDRM (2019), kira-kira 117,786 orang pengguna motosikal
terlibat dalam kemalangan jalan raya. Berdasarkan data tersebut, anda merasakan anda
boleh terdedah kepada kemalangan jalan raya sekurang-kurangnya SEKALI dalam masa
5 tahun akan datang.

Sangat setuju

[ ]

[ ] Setuju

[ ] Neutral

[ ] Tidak setuju 9

[ ] Sangat tidak setuju a\
NN
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A2 - KESANGGUPAN MEMBAYAR (WTP)

Bahagian ini anda akan di soal berkenaan kesanggupan membayar anda sebagai pengguna

motosikal. l

Sebelum menjawab soalan-soalan berikut, dimaklumkan bahawa:

(a) Jumlah yang anda nyatakan menggambarkan kesanggupan
anda untuk mengurangkan risiko Kkematian dan

kecederaan di jalan raya dan mendapatkan rawatan.

(b) Pendapatan anda adalah terhad. Kesanggupan anda untuk

. ‘/f} \ membayar mengurangkan risikok\emalangar{, bermakna anda

= - perlu mengurangkan perbelaiijaan ‘anda berkaitan makanan,
E- pakaian, utiliti, dfm /pif%laﬁjaan/komitmen lain.

(c) Senario;s\eliqr/io yahfg diberikan adalah bersifat hipotesis

(and/ ia}n))’:‘dan ia tidak semestinya akan dilaksanakan secara

n - ﬁerta\merta. Walau bagaimanapun, jika dilaksanakan, ia boleh

SCENﬁRIU/ ‘ONP memberi manfaat kepada pengguna jalan raya dan penggubal

sl dasar dalam meningkatkan keselamatan jalan raya agar

bilangan kematian dan kecederaan dapat dikurangkan di masa

akan datang.
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PENGENALAN

Jabatan Perangkaan Malaysia melaporkan bahawa antara tahun 2018 hingga 2020, kemalangan
jalan raya merupakan punca kematian keempat tertinggi di Malaysia dan motosikal adalah
pengguna jalan raya kedua yang penyumbang punca kematian selepas kereta.

Rujuk Jadual 1 dan 2.

2010-2019 >45,000 ?«o,;

(dalam tempoh 10 tahun) Maut (.% persamaan }:e_h:,z, orang maut &
21% kemalangan melibatkan é

i _w Penyumbang 35% kematian selepas —, (

2019

- Kd L]

Jadual 1 4 v

-

Laporan Statistik Kemalangan Jalan Raya di Malaysia 2019 oleh Polis Diraja Malaysia

(a) 567,516 jumlah kemalangan jalan raya. o A

(b) 832,673 kenderaan yang terlibat dalam keg@a;gan jalan raya.
(c) 6,167 kes yang mengakibatka& ke);n};tian.

(d) 8,877 kes yang mengakibatl{a\n/kec/éderaan parah dan ringan.

Daripada jumlah kemalangan jalan raya:  |117,786 kenderaan yang terlibat adalah
oy motosikal

Daripada semu/d/k?ﬁaatidn di jalan raya: (a) 3,617 penunggang motosikal

(b) 342 pembonceng motosikal

Daripada semua kecederaan di jalan raya: | (a) 5,119 penunggang motosikal

(b) 918 pembonceng motosikal

Jadual 2

Setelah memahami penjelasan di atas, diminta responden menjawab soalan — soalan hipotesis

yang berikutnya:
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C1. Senario 1 — Pengurangan Risiko Kematian

Berdasarkan statistik nahas jalan raya oleh PDRM pada tahun 2019, sebanyak 3,959 kematian
yang melibatkan penunggang dan pembonceng motosikal telah direkodkan.

Sila bayangkan bahawa Pita Keterlihatan Retroeflektif (Retroreflective Conspicuity Tape)
dipasang pada sisi motosikal (rujuk Rajah 1). Pita ini boleh meningkatkan pengesanan jarak dan
penglihatan pada waktu malam. Di samping itu, ia boleh mengurangkan risiko kematian

sebanyak 50% (rujuk Jadual 1).

Kematian

Daripada 3,959 Pengurangan 50% - PITA » Kepada 1,979- 0

‘Jadual T: Pengguna motosikal—

Rajah 1: Contoh pita penanda retroreflektif
Sumber: Abdul Khalid et al. (2020)

Adakah anda memahami kenyataan di atas

[ ] Ya
[ ] Tidak



(2)

(b)
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Berdasarkan penjelasan di atas, berapa banyakkah (RM) yang sanggup anda bayar
setahun untuk memasang pita penanda retroreflektif yang dijangka dapat mengurangkan
risiko kematian kemalangan jalan raya sebanyak 50%?

RM

Sila PILIH pada jumlah (RM) paling tinggi di kotak yang yang sanggup anda bayar,
setahun, untuk pita penanda retrospektif. Sila pilih di Kad Pembayaran di bawah.

RM/tahun
0 5 10 15 20 25
Lebih
30 35 40 45 50
daripada 50 -
Kad Pembayaran Wa
NP,
/ ./’ \ )
r 1 v
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C2. Senario 2 — Pengurangan Risiko Kecederaan

Berdasarkan statistik nahas jalan raya oleh PDRM pada tahun 2019, sebanyak 6,037 orang
penunggang dan pembonceng motosikal telah mengalami kecederaan akibat kemalangan jalan
raya. Seperti yang telah ditetapkan oleh undang — undang dan peraturan jalan raya di Malaysia,
penunggang dan penumpang motosikal haruslah memakai topi keledar bagi setiap tujuan
perjalanan untuk mengurangkan risiko kecederaan.

Kebiasaannya, topi keledar boleh digunakan selama lima tahun. Harga sebuah topi keledar
adalah antara RM20 hingga RM500. Namun, terdapat juga topi keledar yang berharga antara
RM1,000 hingga RM5,000 atau lebih. Walaupun topi keledar kelihatan sama, namun kualitinya
adalah berbeza mengikut harga yang ditetapkan.

Andaikan bahawa semakin tinggi kualiti topi keledar, semakin tinggi
kadar penyerapan bagi menggelakkan kecederaan /kerpa/la semasa
kemalangan. Sekali gus dijangka dapat” mengurangkan risiko

kecederaan akibat kemalangan jalan faya. ‘

%

\‘ Bayangkan anda perlu membeli‘topi keledar baharu untuk digunakan
i sewaktu menyngenng motosikal. Anda diberi dua pilihan topi

keledar iaftg T,ep/i Keledar A dan Topi Keledar B.

_S’éﬁ’ap topi keledar mempunyai jaminan satu tahun dan kelihatan

- | sama. Namun, kualitinya adalah berbeza mengikut harga yang
ditetapkan.
Topi Keledar A Topi Keledar B
Harga RM50 Lebih daripada RM50
Kualiti topi keledar Biasa Mempunyai
penyerapan hentakan 50% risiko
yang lebih tinggi kecederaan kepala
Emko kecederaan 6.037 pom— 3.018
epala
Jadual 1

Rajah di atas menunjukkan bahawa Topi Keledar B dapat mengurangkan risiko kecederaan

kepala sebanyak 50% berbanding Topi Keledar A. (Sila rujuk Jadual 2)

Kecederaan

Daripada 6,037 Pengurangan 50% , Kepada 3,018

Jadual 2: Pengguna Motosikal
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Adakah anda memahami kenyataan di atas

[ ] Ya
[ ] Tidak

(a) Berdasarkan Senario 2, berapa banyakkah (RM) yang sanggup anda bayar untuk Topi
Keledar B setahun bagi mengurangkan risiko kecederaan kepala akibat kemalangan
jalan raya sebanyak 50%?
RM

(b) Sila PILIH pada jumlah (RM) paling tinggi yang sanggup anda bayar setahun, untuk
Topi Kaledar B. Sila pilih di Kad Pembayaran di bawah.

RM/tahun_— P
0 5 10 15 200 | - 25
30 35 40 45 50 . (|- 755
60 Lebih daripada 60 -._°
Kad Pembayaran _ ()
A



297

C3. Senario 3 — Program Keselamatan I

Sepanjang tempoh lima tahun lalu (2015 — 2019), secara purata kira-kira 3,000 kes kematian
akibat kemalangan motosikal telah direkodkan setiap tahun. Kini, sila bayangkan bahawa
terdapat program untuk meningkatkan keselamatan jalan raya di seluruh negara yang dikenali

sebagai Program Keselamatan Nasional [Rujuk Jadual 3].

Nama Program Program Keselamatan Nasional
Tujuan Program Menambah baik program keselamatan semasa
Penambahbaikan Program ini melibatkan:

a. Pembangunan lorong tambahan yang lebih luas khas

untuk pengguna motosikal

b. Pemasangan penghadang jalan W
o Peningkatan penyelenggaraan keadaan pe/rmtﬂféan jalan
d.. Pemasangan lampu jalan RSN\ %
Papan tanda jalan raya yang,j\efnlas’
f. Pendidikan kesclamatan j/alan raya yang intensif untuk
penggunajalarfrﬁ;@
Jika dilaksanakan 1,500 nzg\xf% daripada 3,000 kematian dapat diselamatkan

s

Pengurangan

risiko %% % 50%

Jadual 3 Program Keselamatan Nasional

-

Sila rﬁjuk kotak grid yang mengandungi ikon individu dalam rajah di bawah bagi memahami

situasi yang dinyatakan di atas.
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[Rajah 1: Kotak grid berwarna MERAH menggambarkan 3,000 kematian akibat kemalangan
jalan raya]

Jika Program Keselamatan Nasional
dilaksanakan, pengurangan risiko
kemalangan sebanyak 50% = 1,500 nyawa

‘i’ - mewakili 100 nyawa

[Rajah 2: Rajah 2: Kotak grid berwarna HIJAU men a@ 1,500 nyawa yang dapat
diselamatkan melalui penambahbaikan program kes?{a

P

P T
¥

Adakah anda memahami kenyataan dr ata\[g

/J \
_ \'\/‘

Ya . 4 .

Tidak
K

// VI

[ ]
[ ]

(2)

“~
P

Be/rdasa/rka/lypenj elasan di atas, berapa banyakkah (RM) yang sanggup anda bayar kepada

“ dana awam melalui setahun bagi pelaksanaan program keselamatan yang dapat

A

menyelamatkan 50% nyawa pengguna jalan raya?

RM

(b)

Program Keselamatan Nasional diatas. Sila pilih di Kad Pembayaran di bawah.

RM/tahun

0 5 10 15 20 25

Lebih

50 daripada 50

30 35 40 45

Kad Pembayaran

Sila PILIH pada jumlah (RM) paling tinggi yang sanggup anda bayar setahun, untuk
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C4. Senario 4 — Kesanggupan Membayar Untuk Rawatan Kecederaan Kemalangan Jalan
Raya
Caj rawatan adalah pelbagai perkhidmatan perubatan yang diberikan kepada pesakit
termasuk pendaftaran, perundingan, keselesaan perubatan, diagnosa dan ubatan. Pada masa
sekarang, rawatan kemalangan dan kecemasan pertama dicaj RM1 dan bagi kes rawatan
susulan keluar wad caj rawatan adalah RMS5 setiap lawatan.  Caj rawatan tambahan
(contohnya pembedahan di kaki akibat patah) adalah berdasarkan diagnosa yang diberikan

oleh doktor yang merawat mengikut kes.

= == ¢
H — <
g
=

(e,
=

% Kemalangan jalan . “raya  telah
% ( 4

mengakibatkan kerugian ekonomi

Malaysia sebaﬁyak RM09.28 bilion untuk

l%ce(iera’an dan kehilangan nyawa.

-

> m—

-
/ é
- /,,,,,N ,,,/ ,/, - ]

,Péningﬁatan Kenderaan / Peningkatan Pesakit / Peningkatan Kos rawatan

- Peningkatan bilangan kenderaan setiap tahun akan menyumbang kepada peningkatan
kadar kemalangan dan peningkatan bilangan pesakit yang dimasukkan ke hospital. Kos
rawatan hospital juga akan bertambah. Kos rawatan yang bertambah akan penyumbang

kepada peningkatan caj rawatan untuk pesakit.

Adakah anda memahami kenyataan di atas

[ ] Ya
[ ] Tidak
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Caj rawatan di hospital kerajaan adalah lebih rendah disebabkan subsidi kerajaan. Sila

bayangkan jika kerajaan tidak dapat membiayai sepenuhnya caj rawatan pada masa akan datang

dan memerlukan dana awam untuk terus memberikan perkhidmatan rawatan.

(a) Berapakah jumlah (RM) yang sanggup anda bayar setahun untuk mendapatkan rawatan
kecemasan pertama?
RM

(b) Sila PILIH pada jumlah (RM) paling tinggi yang sanggup anda bayar setahun, untuk
mendapatkan RAWATAN KECEMASAN PERTAMA. Sila pilih di kad
pembayaran di bawah.

RM/tahun
0 5 10 15 20 25
30 35 40 | 45 50 550
60 65 70 75 80 < -85
90 95 100 Lebih daripada 100
Kad Pembayaran o\

(a) Bayangkan anda perlu mendapatkan rawata/ susulz;n kerana cedera parah (contohnya
patah kaki). Berapakah jumlah (RMf) yang sanggup anda bayar setahun untuk
mendapatkan rawatan susu}anzn}l bagl menggelakkan keadaan anda menjadi lebih
parah. ” € ]

RM__ .
(b) Sil/a/PILIﬁ«pada jumlah (RM) paling tinggi yang sanggup anda bayar setahun, untuk

\ fnendapatkan RAWATAN SUSULAN. Sila pilih di kad pembayaran di bawah.

RM/tahun
0 5 10 15 20 25
30 35 40 45 50 55
60 65 70 75 80 85
90 95 100 Lebih daripada 100

Kad Pembayaran



A3 - SOALAN SUSULAN
Sila PILIH pada SATU sahaja PILIHAN di bawah.

D1. Berdasarkan SEMUA Senario 1, 2, 3 & 4 yang diberikan di atas, sejauh manakah
KEYAKINAN anda terhadap pembayaran yang dinyatakan jika ia dilaksanakan? Sila tandakan

\ di dalam kotak.
1 2 3 4 5
Sangat .tldak Kurang pasti Neutral Pasti Sangat yakin
yakin

-

D2. Pandangan pengguna jalan-raya pérlu di ambil kira-secara serius “dalam rundingan

mengenai cadangan penambahbaikkan keselamatan jalan raya.

Sangat setuju

L W s B s B e W |
Sy Ty Ty By N—'

Sangat tidak setuju

P =

I 95%

Setuju N
Tidak pasti ~ =1
Tidak setuju ~AAD -

P

P

D3.  Apakah kaedah yang ”s,esuai/ bé/g/'r anda untuk menyumbang bagi semua Senario 1, 2, 3,

dan 4 di atas? _” ]

] Potongan gaji bulanan

"] Bayar sendiri melalui saku
] Tol
] Derma
] Lain — lain (Nyatakan) :

A
\
— e e
3

] Potongan cukai melalui Lembaga Hasil Dalam Negeri (LHDN)

D4. Pada pendapat anda, siapakah yang patut diamanahkan mengendalikan dana awam ini?

] Kerajaan

] Swasta

[

[

[ ] Badan berkanun
[ ] Badan tidak berkanun
[

] Lain — lain (Nyatakan) :
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BAHAGIAN (B) - SURVEI KUALITI HIDUP

Tinjauan ini adalah untuk mengetahui sejauh mana kesejahteraan/kesihatan Tuan/Puan telah
berubah sejak cedera kerana kemalangan jalan raya 30 hari yang lalu. Sila klik pilihan yang
paling TEPAT yang menggambarkan sejauh mana Tuan/Puan bersetuju dengan setiap
pernyataan dibawah.

Bahagian Kualiti Hidup ini mempunyai TIGA (3) bahagian untuk dijawab oleh Tuan/Puan:
(a) Kesejahteraan EMOSI

(b) Penglibatan FUNGSI

(c) Pemulihan dan Kesejahteraan FIZIKAL

Sangat .
Tidak Tidak Neutral | Setuju Sang.at
Setuju

Setuju Setuju

Kesejahteraan EMOSI

Q1: Sejak kebelakangan ini, saya berasa/lebih 7 IS
gelisah dan tidak tenteram N

Q2: Selera makan saya telah berubah sejak
kecederaan itu. ™

Q3: Mood saya semakin merosot sejak P
kecederaan itu. @

Q4: Saya berasa marah kerana saya mengalami N B
kecederaan. ¢

Q5: Saya terpaksa bergantung kepada orang laiii/|
seperti keluarga, rakan, jaringan keselamafan %~
sosial (contoh SOCSO) , atau program sokoiigan
komuniti disebabkan oleh masalgih kewangan
saya.

Q6: Kecederaan saya telah mempengaruhi
hubungan saya dengan keluarga, rakan atau
pasangan secara negatif.

Penglibatan FUNGSI

Q7: Saya memerlukan bantuan untuk menaiki
tangga.

Q8: Saya memerlukan bantuan untuk berjalan di
permukaan yang rata.

Q9: Saya memerlukan bantuan ketika mandi.

Q10: Saya memerlukan bantuan ketika makan.

Q11: Saya memerlukan bantuan untuk pergi ke
bilik air.

Q12: Saya memerlukan bantuan untuk memasak
atau menyediakan makanan.
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Pemulihan dan Kesejahteraan FIZIKAL

Q13: Walaupun saya mengalami kecederaan,
kehidupan saya kini adalah lebih baik
berbanding sebelumnya.

Q14: Tempoh pemulihan saya adalah lebih
singkat daripada yang saya dijangkakan.

Q15: Keadaan fizikal saya terbatas pada ketika
ini.

Q16: Saya boleh melakukan senaman seperti
dahulu.

Q17: Saya boleh meneruskan aktiviti riadah saya
seperti biasa.

Q18: Saya mengalami kesakitan pada setiap hari.

/ ./’ \
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BAHAGIAN (C) - SOCIO-DEMOGRAFI DAN SOCIO-EKONOMI

Sila tandakan (\) pada ruangan yang bersesuaian dan isikan tempat kosong jika perlu.

Tuliskan nombor jejak yang dilekatkan di SLIP SALINAN PESAKIT (kuning) yang Tuan/Puan
terima di hospital semasa mendapatkan rawatan.

ATAU jika tiada
Tuliskan 4 digit terakhir nombor IC

(nombor ini akan digunakan untuk menjejaki jenis kecederaan Tuan/Puan yang direkodkan di
hospital).

ATAU

Nombor telefon yang diberikan semasa pendaftaran di jabatan kecemasan hospital.

-

ATAU

Nombor pendaftaran pesakit (ASxxxx)

Py &=
El.  Umur: AL
E2.  Jantina & -, \“ 3

[ ] Lelaki LN

[ ] Perempgan/ ]
E3. Bangsa.<_

Melayu
Cina
India
Lain-lain:

A\
e
\
e e e

E4.  Tahap pendidikan tertinggi

Sekolah rendah

Sekolah menengah/teknik/vokasional
Maktab/Kolej/Pengajian pos-menengah
Universiti/Diploma/Sarjana muda/Sarjana/PhD
Tidak bersekolah

Lain-lain:

1 ———
D [ Sy S— )
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Status perkahwinan

[ 1 Bujang
[ ] Berkahwin
[ ] Berpisah/bercerai

Pekerjaan semasa

Perniagaan sendiri/Bekerja sendiri

Pelajar

Suri rumah

Perkeranian/jualan

Tentera

Pekerja industri (conthnya: perkilangan)

Nelayan

Pesara ,
Buruh C
Pekerja Perkhidmatan (contohnya: pekerja jualan, pekerja restoren; RELA’dII)
Profesional (contohnya; Guru, pensyarah, dll) -\ Y

-

e e e e e e ey

Tidak bekerja
Sektor pekerja anda: \v g A\
[ ] Awam ’ //‘/‘—; 5
[ ] Swasta p A

v
r N\t v
Berapakah pendapatan bulanan<inda (RM)?
Jika anda /pelajar/surirumah (tidak bekerja) sila nyatakan
pendapatan/perbelanjaan yang diterima daripada ibu/bapa/penjaga/suami. Bagi

/ peséra, sila nyatakan jumlah pencen bulanan.

kurang daripada 2,500

10,960 — 15,039
lebih daripada 15,039

[ ]

[ ] 2500-3,169
[ 1 3,170 -3,969
[ ] 3.970-4,849
[ ] 4,850-5,879
[ ] 5.880-7,099
[ ] 7,110-8,699
[ ] 8,700-10,959
[ ]

[ ]
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E9.  Berapakah pendapatan isi rumah anda (RM)?

kurang daripada 2,500
2,500 — 3,169

3,170 — 3,969

3,970 — 4,849

4,850 — 5,879

5,880 — 7,099

7,110 — 8,699

8,700 — 10,959

10,960 — 15,039

lebih daripada 15,039

—m e, — T —

E10. Nyatakan bilangan isi rumah anda [termasuk anda]

[ ] 1 (
[ ] 2 =

[ 1 3 [
[ ] 4

[ 15 o

[ ] 6 /’

[ ] 7 = !

[ 138 N,

[ 19 O\

[ ] 10 P

[ ]

lebih daripadal0’ <"

1 v
SN

-

l
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BAHAGIAN (D) - MAKLUMAT PENGGUNA JALAN RAYA DAN SEJARAH
KEMASUKAN KE HOSPITAL

F1.  Adakah anda mempunyai lesen memandu/motosikal?
[ ] Ya
[ ] Tidak

F2.  Anda seorang

[ ] Penunggang motosikal
[ ] Pembonceng motosikal

F3.  Semasa kemalangan ini berlaku, apakah tujuan perjalanan anda?

Urusan kerja

Pendidikan/pengajian - -

Masa lapang/rekreasi ¥
Pulang ke rumah A I
Kecemasan A

Kunjungan peribadi/keluarga 2 O

Lain-lain: ™\

£

[
[
[
[
[
[
[

— e e

F4.  Adakah anda mempunyai Takaful/insmansggfyaf“? [semasa survei ini dijalankan]

[ ] Ya o W1
r >} v

[ ] Tidak O
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F5.  Adakah anda pernah MENDAPATKAN RAWATAN di hospital/klinik sekurang —
kurangnya SEKALI akibat kemalangan jalan raya dalam tempoh satu (1) tahun yang
lalu?

[ ] Ya
[ ] Tidak

F6.  Jika anda menjawab YA kepada soalan F5, sila nyatakan berapa hari anda dimasukkan

ke hospital akibat kemalangan jalan raya?

[ 1] 1-3hari

[ ] 4-6hari

[ ] 1minggu

[ ] 2minggu )

[ ] lebih daripada 2 minggu _ _ .

[ ] Pesakit luar . .

[ 1 Tiada sejarah kemasukan ke hospital dalam tempoh satu (1) tahun-yang lalu

F7.  Jika anda pernah mendapatkan rawatan di hospital pa(ia TAHUN LEPAS kerana
kemalangan jalan raya, bagaimanakah anda mel}gel%@skaﬁ Kecederaan anda pada masa itu?

A

[ ] Tidak cedera a -

[ ] Kecederaanringan . S )

[ ] Kecederaan sederhana: ’

[ ] Kecederaan teruk

[ ] Tidak berkaitan [tiada pengalaman kemalangan jalan raya]

[ 1 Lainain:,

SOAL SELIDIK TAMAT

PENAFIAN:
a. Semua soalan yang diajukan adalah untuk kegunaan kajian sahaja dan tidak ada berkaitan

dengan perkara —perkara yang lain.

Tuan/Puan, mohon pastikan semua soalan telah dijawab.

Terima kasih Tuan/Puan kerana telah memberikan kerjasama yang baik semasa survei ini

dijalankan.




