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High-risk organizations are continuously trying to minimize risks. There is a 
developing concern about safety and health at work, until 1994, but Malaysia still did 
not have adequate provisions for safety and health of employees at the work 
environment, while technology and high standards are crucial, a core aspect of an 
effective health and safety management system constitutes the main theme for this 
study. In order to determine the state of safety commitment of an organization; 5 
element of policy, organizing, evaluation, planning and implementation and action for 
improvement were measured through quantitative studies. With a specific end goal to 
gather required data about OSH Management System, proper questionnaire has been 
utilized to look for the present commitment of employers and employees. The total 
number of respondents for measuring a commitment were 347. For approaching a fire 
safety model one more set of designed questionnaire were answered by 309 
respondents with higher level of education. The analytical technique is utilized to 
demonstrate the outcome by analyze the primary and essential information which is 
obtained from questionnaires. The sorts of analysis required for each of the research 
objectives is Kruskal Wallis for measuring the commitment of 5 elements of OSH 
management system, TOPSIS method for ranking the 5 elements of OSH management 
system, percentage descriptive analysis to identified the type of hazards, and ANOVA 
one way for determination of level of awareness, and the developed model were tested 
by LISREL software and the adequacy of the structure were validating by KMO test. 
The results from the related questionnaire (measuring commitment of 5 elements) 
showed that in policy part all stations showed high commitment which Chi square 
shows 58.152, in comparing the commitment of stations station Hang Tuah were 
committed in all part of elements while station Kepong only had higher level of 
commitment base on the mean rank (180.66) in comparison with the Hang Tuah 
station. The results for ranking the 5 elements showed that evaluation with weight 
2.810 is the most important factor. Findings indicate that all of the concerns identified 
elements are linked to commitment. To achieve the level of the awareness of the 
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workers the descriptive analysis was applied. The results showed that the level of the 
awareness among the workers are high with mean rank of 3.95. Regarding the type of 
the hazards of the department, fire explosion indicates a problematic hazard in the Fire 
and Rescue Department in Kuala Lumpur city. Therefore, the safety model was 
developed. A research additionally could build the information on relevant divisions 
like Bomba, which can support the businesses, worker, authorities and related 
organizations to put more efforts in regulating and handling the safety and health 
systems. The information presented in this study are essential since they give firm 
evidence of safety and health management which is useful for future references. 
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PENGURUSAN KESELAMATAN DAN KESIHATAN KOMITMEN DI 
JABATAN BOMBA DAN PENYELAMAT, KUALA LUMPUR, MALAYSIA 

Oleh 

ARAMEH ASKARI  

Mei 2017     

Pengerusi : Profesor Madya Mohd. Bakri Bin Haji Ishak, PhD  
Fakulti : Pengajian Alam Sekitar  

Organisasi berisiko tinggi sentiasa berusaha untuk mengurangkan risiko susulan 
terdapat cetusan kesedaran berkenaan pengurusan keselamatan dan kesihatan di 
tempat kerja sehingga 1994 tetapi Malaysia masih tidak mempunyai peruntukan/ 
sumber yang mencukupi dalam aspek keselamatan dan kesihatan pekerjaan. 
Walaupun teknologi dan piawaian tinggi dalam sesuatu organisasi adalah penting, 
namun keberkesanan sistem pengurusan keselamatan dan kesihatan pekerjaan 
merupakan fokus utama kajian ini.  Dalam usaha untuk menentukan komitmen 
keadaan keselamatan sesuatu organisasi, lima (5) elemen dasar iaitu penganjuran, 
penilaian, perancangan, pelaksanaan dan tindakan penambahbaikan diukur melalui 
kajian kuantitatif. Tinjauan literatur menunjukkan penambahbaikan kajian ini.  
Dengan matlamat akhir yang khusus untuk mendapatkan data yang diperlukan 
berkenaan Sistem Pengurusan Keselamatan dan Kesihatan Pekerjaan (OSH), satu soal 
selidik telah diedarkan untuk melihat komitmen majikan dan pekerja melibatkan 347 
responden.  Terdapat satu lagi soal selidik telah direka dan dijawab oleh 309 responden 
berpendidikan tinggi bagi memperlihatkan model keselamatan kebakaran.  Teknik 
analitikal telah digunakan dengan menganalisis maklumat utama dan penting dalam
soal selidik tersebut. Analisis yang digunakan untuk setiap objektif kajian adalah 
Kruskal Wallis untuk mengukur komitmen lima (5) elemen dalam sistem pengurusan 
OSH, kaedah TOPSIS untuk penentuan kedudukan (ranking) 5 elemen sistem 
pengurusan OSH, analisis deskriptif untuk mengenalpasti tahap hazard dan ANOVA 
sehala untuk mengukur tahap kesedaran, dan model yang dibangunkan diuji dengan 
perisian LISREL dan ketepatan struktur dinilai oleh ujian KOM.  Keputusan daripada 
soal selidik (ukuran komitmen 5 elemen) iaitu dalam bahagian polisi, semua stesen 
menunjukkan komitmen tinggi, 58.152 Chi square melalui perbandingan komitmen 
stesen. Stesen Hang Tuah adalah komited dalam semua elemen manakala stesen 
Kepong hanya ada tahap komitmen tertinggi dalam min (180.66) berbanding stesen 
Hang Tuah. Keputusan daripada soal selidik yang berkaitan (ukuran komitmen 5 
elemen) menunjukkan penilaian dengan pemberat 2.810 adalah faktor paling utama.  
Sehubungan itu, dapatan kajian mengenalpasti bahawa semua masalah yang 



© C
OP

UPM

iv

dikenalpasti adalah berhubungan dengan komitmen. Analisis deskritif telah digunakan 
bertujuan mengukur tahap kesedaran pekerja. Keputusan menunjukkan tahap 
kesedaran dalam kalangan pekerja adalah tinggi dengan min 3.95. Berdasarkan jenis 
beberapa hazard (bahaya), kebakaran letupan dikenalpasti sebagai satu hazard
(bahaya) yang bermasalah di Jabatan Bomba dan Penyelamat, Kuala Lumpur.  Justeru, 
satu model keselamatan telah dibentuk.  Kajian ini secara langsung dapat menyalurkan 
maklumat kepada organisasi berkaitan seperti BOMBA, yang mana ia dapat 
membantu sesuatu perniagaan, pekerja, pihak berkuasa dan organisasi berkaitan dalam 
meningkatkan usaha mengawal selia dan mengendalikan sistem keselamatan dan 
kesihatan pekerjaan di tempat kerja mereka.  Maklumat yang diperolehi dalam kajian 
ini adalah berfaedah kerana ia memberi bukti kukuh tentang pengurusan keselamatan 
dan kesihatan pekerjaan serta memberi manfaat untuk rujukan pada masa hadapan. 
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CHAPTER 1 

1 INTRODUCTION 

Background of Study 

As a quickly industrializing nation and having the vision to be placed in the developed 
countries category by the year 2020, Malaysia has gained colossal ground in 
enhancing the safety and health of the nation's workforce. The advancement for safety 
culture includes the implementation of OSHA since 1994. However, the issue 
confronted by Malaysia is not having nor building up any advancements for 
occupational safety and health as highlighted by Anthony, (2005). The 
implementation of OSHA on 1994 denoted a critical turning point in Malaysia's 
occupational health and safety. According to the Rampal, (2006) with the expanded 
scope under the Act (all workers aside from those in the Armed Forces and work on 
board ships) and the objects of the Act unmistakably characterized multi-dimensional 
endeavors are made to guarantee safety and health of employees at workplace.  

DOSH perform as an organization that implements the occupational safety and health 
laws and regulations and is affiliated to the Ministry of Human Resources. Lately, the 
agency has experienced some institutional by expanding its labor skills to manage 
current difficulties. Consequently, the organization additionally has extended limited 
time exercises in a joint effort with different partners in Malaysia (DOSH, 2012).  

To have the capacity to run a powerful safety and health program, there must be a 
purpose behind actualizing particular management system. The diverse parts meet up 
to guarantee a viable accomplishment of the Occupational Safety and Health 
objectives (Tulashie, et al., 2016). Certified occupational health and safety 
management (OHSM) frameworks have turned into a vital instrument for 
organizations in their endeavors to guarantee a sound and safe workplace (Robson, et 
al., 2007); (Rocha, 2010).  

Friend, et al., (2007) stated that OSH is engaged in saving and ensuring human and 
other resources’ safety in the working environment. Additionally, according to a study 
of Molamohamadi, (2014) Occupational Safety, Health, and Environment are crucial 
factors in working environment prosperity which are disputable issues and can affect 
the success of organizations in the competitive markets. 

According to Goetsch, (2010) and Reese, (2009) OSH has experienced critical change 
in the course of recent decades. Some of these reasons are: developments in 
technology that have presented new hazards in the workplace; expansion of safety and 
health enactment and related regulations; expanded pressure from regulatory offices; 
acknowledgment by officials that specialists in a safe and healthy workplace are 
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ordinarily more gainful; expanded focus from environmentalists; corporate social 
responsibility and expanded focus from work organizations and employees by large.  

Process safety varies from occupational safety as it exclusively concentrates on 
prevention and relieving significant process accidents, for example, fires explosion, 
and harmful discharges from toxics, though occupational safety concentrates on work 
environment hazards, for example, excursions, slips, and falls (Khan., et al 2015).

Importance of Having an Effective Safety and Health Management 

System Economic Reason  

There are sound budgetary purposes behind reducing word related occupational 
accidents and sick wellbeing, notwithstanding moral and administrative reasons (Hsa, 
2006). Other than diminishing costs, practical wellbeing and safety administration 
progresses business adequacy. An extraordinary number of word related accidents, 
realizing more than three days off work are represented to the Health and Safety 
Authority consistently. Word related maladies and sick wellbeing are harder to gage 
as a result of their long dormancy period yet achieve wealth of one million days lost 
at work each year. These mischances and ill-wellbeing episodes are a direct result of 
disappointment disillusionments and inadequacies in the word related safety and 
wellbeing administration in associations (Australian Government Australian Safety 
and Compensation Council, 2009). 

Legal Reasons 

As per Hsa, (2006) Safety, Health and Welfare at Work Act 2005 (the 2005 Act) 
obliges people to ensure, so far as is sensibly practicable, the prosperity, security and 
soundness of representatives and to oversee and lead their work practices in order to 
ensure their wellbeing, prosperity and wellbeing. This obliges them to be proactive in 
managing their security, prosperity and wellbeing commitments and oversee them 
productively and efficiently. This direction should help associations to improve their 
wellbeing and security administration by giving guidance on it should be overseen, 
and in the process help them to conform to their legitimate necessities. 

Moral and Ethical Reasons 

The proactive administration of safety and wellbeing in the workplace causes 
organizations to alleviate accidents and ill- wellbeing at work put. The outcomes from 
introduce ponder should enable associations to diminish the individual misfortunes
achieved as an eventual outcome of accidents and ill- wellbeing at work (Hsa, 2006). 
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Occupational Health and Safety Management 

In the investigation of Zahari, (2014), he mostly focused around the Occupational 
Safety And Health Act 1994 section 514, which incorporates all corrections up to 1 
January 2006 as a vital part of the new structure to make further procurements for 
securing the safety, health and welfare of persons at work, for ensuring others against 
risks towards safety regarding the performance of persons at work, to set up the 
National Council for Occupational Safety and Health, and for matters associated 
therewith.  

OSHA was implemented on 25th February 1994 with the goal to guarantee safety, 
health and welfare of all persons at all workplace with the essential obligation of 
guaranteeing safety and health at the working environment subjected with the 
individuals who make the risks and work with the risks (Hamid, 2003). Aside from 
those subjected to Merchant Shipping Ordinance and the military (Law of Malaysia, 
2000). Under Section 15 (1) and (2) Occupational Safety and Health Act 1994, 
managers have an obligation to guarantee, similarly as practicable, that employees are 
not presented to any risk at the work environment (Law of Malaysia, 2000). 

The Act additionally accommodates a consultative procedure at the policy level with 
the foundation of National Council for Occupational Safety and Health. This 
consultative procedure stretches out to where safety and health projects are actualized 
with both employers and employees delegate as individuals from safety and health 
committee.  

The Occupational Safety and Health Act 1994 is upheld by the Department of 
Occupational Safety and Health, (2012), a government management under the 
Ministry of Human Resources Malaysia which will guarantee through implementation 
and limited time works that businesses, self-employed persons, manufacturers, 
designers, importers, suppliers and employees dependably perform in safe and healthy 
working environment, and dependably conform to existing enactment, guidelines and 
codes of practice. Additionally, the department plans and review legislation, policies 
and codes of practice on relating to occupational safety, health and environment as a 
premise in guaranteeing safety and health at work.  

The use of health and safety law is different for Fire and Rescue workers in connection 
to some of their operational exercises since: they need to send firefighters into 
dangerous circumstances keeping in mind the end goal to spare lives when any other 
person would try to avoid the threat; they need to prepare individual workers to have 
the capacity to make difficult decisions in risky position, quick moving, mentally 
charged and pressurized circumstances, notwithstanding when there may in some 
cases be incomplete data about the incidents; they need to react to dangerous 
circumstances which are not of their own, this is different to most divisions where it 
is the business that creates the dangers; and they will be unable to control or alleviate 
a few aspects of the workplace (Mahinder, 2003). 
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Regarding the general obligations of employers to employees, there will be an 
obligation for each business to ensure the working environment for their workers is 
under a safe, healthy and secured condition. For instance, machineries and materials 
stockpiling inside the factories ought to be accurately monitored in a practicable and 
free of risk to health. In this way, it can minimize the rate of accidents happen inside 
the work environment. According to DOSH, (2011) as a consequence of certainty, any 
worker found that has violated the obligation, a punishment could force to employer, 
for example, a fine not surpassing fifty thousand ringgit or detainment for a term not 
surpassing than two years or to both. 

Furthermore, workers at work likewise have forced general obligations similarly to 
managers. Each worker ought to take great look after safety and health of himself or 
different workers too. At that point, worker is prudent to co-work with employer and 
other individual who doled out any obligation under this Act. DOSH, (2011) found 
that undoubtedly, employers will have a tendency to give any safety equipment to 
workers to keep away any risks happened to workers. Along these lines, as workers 
ought to comply any guideline given by the employer and stay away from any risky 
occurrence.  

The research of Zin, (2012) have demonstrated that OSHA 1994 is recognized as a 
compelling methodology giving management system to authorize human conduct 
towards safety compliance. 

Generally Occupational Safety and Health management ought to have determined 
capacities that incorporate observation of the workplace and health of employees, 
activities on the control of hazards at work, organization of medical aid and emergency 
response, safety advancement and procurement of remedial measures for occupational 
disease. It is likewise vital to guarantee the safety and health of the workforce in such 
way (Jemoin, 2006).  

Jemoin, (2006) said that in different conditions, indicated that workers‟ access to the 
occupational health management in just restricted to five to ten percent in first world 
countries. Accordingly, there is a critical need expected to organize and promote OHS 
keeping in mind the end goal to manage present and future difficulties emerging from 
working environments in Malaysia. In addition, the National Institute of Occupational 
Safety and Health (NIOSH) additionally have a center mission which is to directly 
examine enhancements and ensure the safety and health of workers (Gillen, 2010).  

Problem Statement  

Regardless of the way that individuals are working and spend the vast majority of their 
working hours at the workplace, little consideration and assets are concurred to safety 
and health at work. Specific difficulties for Fire and Rescue Department staff 
undoubtedly is that, firefighting is highly hazardous work. In most high risk work 
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circumstances, the objective is to mitigate the risk and hazard (Kunadharaju, et al., 
2011).

Information from SOCSO, (2007) Social Safety Organization demonstrated that the 
amount of fatal accidents is still not alleviated to a fulfilling level and still is classified 
as high if contrast with others regions. Additionally, taking into account the Bomba 
report in 10 of December in 2013, Sungai Siput, a line of seventeen shops were 
completely collapsed by the fire that happened in the morning. In this manner, the 
number of accidents and injuries were the center of attention since the implementation 
of OSHA 1994, yet despite this fact there has not been credible improvement.  

The significance of safety and health management in occupational accidents and 
illnesses prevention, has emerged as a vital exploration ground in the H&S research 
group (Yorio, 2015). Albeit regulation in safety, and health management in Malaysia 
are reasonably expansive, the level of knowledge and awareness of regulations of 
these measures within society itself is lower than what expected (Kamar, 2014). The 
level of awareness among the employees and employers at these organizations is 
determined and discussed further in chapter four. Tappura, et al., (2015) mentioned 
weak functioning in safety and health and the need to enhance their performance is 
well established in the literature, implying an urge to consider and analyze safety and 
health management commitment among employees and employers of Fire and Rescue 
Department to organize hazards and ascertain hazard volume to increase safety and 
help health and safety environment expertise in basic leadership functions. There are 
numerous purposes behind commitment evaluation. This study ranked the components 
of OSH management system in commitment by utilizing TOPSIS technique as a part 
of safety and health management of employees and employers with respect to MS1722 
Malaysian guideline 

Insufficient OSH information may has effected the health of fire fighters due to the 
lack of immediate information of about the real situation at a disaster scene. In any 
case, poor collaboration or an absence of it between the experts and the different 
groups of laborers included will build the level of hazard for specialists' health and 
safety. Poor management brings about lack of inadequate or inappropriate: readiness 
arranges coordination of all different communication required in a specific occasion, 
given specificity of their undertakings, diverse correspondence framework they may 
utilize or dialect they might have the capacity to comprehend, data and correspondence 
some time recently, amid, and after the occasion, individual PPE and defensive 
clothes, training, post-occasion bolster (EU-OSHA, 2011). 

High rates of injuries are basically because of deficient or non-presence of an OSH 
management system. Numerous occupational accidents and injuries are because of a 
breakdown in the current OSH management system. In this way, the utilization of a 
"powerful" management can prompt more secure organizations and reduce rate of 
injuries and work related diseases (Davies, 1996).  
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The current implementation of safety and health management in organizations are 
slightly poor in the budget allocate for safety and health manner. Lack of enforcement, 
monitoring and safety audit on mandatory safety and health requirements due to lack 
of serious commitment, insufficient workforce and budget allocation are the most 
important factors that lead to the weak management in occupational safety and health 
commitment. The unsatisfactory OSH record has always been addressed. It is because 
the OSH management system is a neglected area and a function that has not been 
pursued systematically. Safety is an important issue, but many employers do not feel 
it is vital to the success of organization (Bakri, 2006). 

Fire and Rescue Department Malaysia (FRDM) reported that seven years’ fire 
statistics in Malaysia demonstrate that it was 27387 fire building cases in Malaysia, 
indeed step by step expanded from 2005-201. Fire and Rescue Department Malaysia, 
(2012); Salleh, (2009). Unfortunately, there are moderately no adequate legislation 
and guidelines ablaze safety for structures in Malaysia.  

Many fires have an impact on the environment because of the relative ease of 
transmission of harmful chemicals to the nearby environment, fires with significant 
impacts on the environment or that represent a fire where there was a particular effort 
to address the environmental impacts of the fire and firefighter activity (Martin, 2016). 
If an environmental event causes an impact to the ecology, generally it will affect a 
large area and affect the ecology of that area. This is the more likely outcome of a fire 
event. One can break the impacts into pathways, over which the hazards travel from 
the source to the target. The pathways are environmental pollution through water, air, 
land or noise pollution. (CRC, 1999). Hazards that can be experienced from a fire 
include general pollutants/indicators, metals, particulates, polycyclic aromatic 
hydrocarbons (PAHs), chlorinate dioxins and furans, brominated dioxins and furans, 
polychlorinated biphenyls and polyfluorinated compounds (Turekova & Balog, 2010). 

In this manner, the number of accidents and injuries were the center of attention since 
the implementation of OSHA 1994, yet despite this fact there has not been credible 
improvement. Insufficient commitment among occupants, lack of information among 
workers may contribute problem while poor planning by the management and also 
absence of occupants during fire drill exercise (Bakri, 2006). 

The significance of safety and health management in occupational accidents and 
illnesses prevention, has emerged as a vital exploration ground in the H and S research 
group (Yorio, et al., 2015). Albeit regulation in safety and health management in 
Malaysia are reasonably expansive, the level of knowledge and awareness of 
regulations of these measures within society itself is lower than what expected. 
Therefore; the level of awareness among the employees and employers at these 
organizations is needed to be determined in this study. Implying an urge to consider 
and analyze safety and health management commitment among employees and 
employers of Fire and Rescue Department is important to organize hazards and 
ascertain hazard volume to increase safety and help health and safety environment 
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expertise in basic leadership functions (Tappura, et al., 2015). That is why a most 
problematic kind of an identified hazards need to determine in the study. There are 
numerous purposes behind commitment evaluation, somehow there are different in 
terms of commitment.  

Zahari, (2014) expressed that the regular issues with respect to health and safety 
management are absence of commitment among occupants, lack of awareness and 
training among Emergency Response Team (ERT) individuals that couldn't perform 
their part appropriately. These shortcomings may underline the need for commitment 
in health and safety management framework appropriately that has not been 
implemented before in the mentioned department which needs to be covered in this 
study. This issue can be prevented if the organization had executed the updated 
guidelines instead of the old one (MS1722, 2011) that specified meticulously how 
operations were to be directed.  

Kunadharaju, et al., (2011) highlighted much of the regular incidents that implied the 
issues use and enforcement of standard operating procedures (SOPs) pertaining to 
basic firefighting procedures and techniques. Absence of SOPs may prompt issues. 
SOPs are likewise the key element for tending to the different legislative and 
regulatory necessities that influence fire administration operations (Federal 
Emergency Management Agency, 1999). They outline a structure to convey lawful 
and managerial requirements, hierarchical policies, and key plans to the individuals 
(Akyar, 2012). Base on Balkissoon, (2011) the issues of safety responsibilities must 
have documented in existing procedures, job descriptions, or objectives and targets, in 
order by the employees involved in developing the safety policy. Although a basic 
accident reporting and investigation system had been in use in the operations 
departments for several years, the company did not provide formal training or 
guidance to support companywide use of the system 

In view of literature, firefighters are faced to health harming air poisons which can 
bring about harsh health issues (Reisen, 2011). Also, Fire fighters and other specialists
in rescue department sent in catastrophic events might be especially at danger of 
respiratory and asthmatic issues. Fire explosion deliver abnormal amounts of thermal 
radiation and overweight. The stun wave of an explosion can prompt the harm or death 
of individuals in the region and huge harm to structures. Emergency workers might be 
specifically threat when a domino impact happens, prompting auxiliary explosions 
(EU-OSHA, 2011).  

The study of Salleh, (2011) recognized different fire safety issues in the structures, for 
example, lack fire safety policy, standards and plans, lack of periodical fire trainings 
for staff, lack of fire authentications, lack of emergency escape plans and lack of fire 
policies. This is bolstered by the results for the situations where every examined 
structure has not maintained a most part of the prerequisites of the Malaysian 
enactments, legislation and standard identified with fire safety, additionally the study 
said that there are no extensive fire safety guidelines particularly for structures at both 
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the government and state levels in Malaysia, which is considered in this study as one 
of the objectives to develop a fire safety model. 

The purpose of having a fire safety model analysis is to provide a guideline to relevant 
authorities such as local authorities, consultants, professional bodies and others before 
any proposal to build a new building in the future can be granted. However, research 
in fire safety for organizations is not many have been done and concerning fire safety 
in organization in Malaysia is very new and very limited resources are available to 
review.  

Through this research, it is found that there is no standard procedure of fire safety 
management even though, there are regulations, standards and codes and this could 
lead to many different procedures worst among Fire and Rescue Department. 
Moreover, every party should play their role in order to ensure a good commission is 
implemented. However, a knowledge of fire safety is quite high but still there must be
a strategy to be implemented in order to increase the awareness and knowledge 
(Zahari, 2014). That is the reason there is a requirement for continuous and exact 
monitoring, evaluation and compliance with OSHs law and present any data, updated 
guideline and important safety and health training as is empirically expected to ensure 
the safety and health of the workers in workplace. 

Significance of Study  

In developing regions, safety rules ordinarily don't exist; on the off chance that they 
do, regulatory authority is generally exceptionally frail in executing such rules 
successfully (Alhajeri, 2011). In Malaysia the safety management implication system 
as of now practice have some components, as it does not have the mission, vision and 
targets of safety management system framework and in addition absence of awareness 
and drive for acknowledgment of safety among management administration due to 
over accentuation on generation. Most occupational accidents are because of 
administration failure, unsafe strategies, absence of personal protective equipment 
(PPE), dangerous and unsafe equipment, and so forth (Hamid, 2003). As indicated by 
Amponash, (2013) the organization ought to formulate and practice the Safety and 
Health administration policy inside the organization, continual training and education 
are along these lines crucial to keep their insight overhauled on the significant S and 
H issues. There is still a ton of space for enhancements and certainty that accidents 
rates could be decreased with higher OSH Act compliance. 

Organization for advancement and execute a safety approach and policy must build 
up destinations and procedures for commitment the responsibilities of the policy, take 
the activities important to enhance the framework's system performance, and exhibit 
its conformance with the prerequisites of the standard and with the legal commitments 
(Abidin, 2015).The safety statements conveys a decent management up to the most 
elevated amount by allotting clear obligations in the control of safety and health 
management framework at the workplace, additionally may guarantee that suitable 
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procedures are brought to meet the significant statutory procurements and that those 
monitored and reviewed all the time, diminish the hazards and mitigate risks.  

This research presents the findings of an OSH Act gap analysis of the systems and 
practices of Fire and Rescue Department. They have policy in the system but some of 
them are not applicable in all kind of organization and the terminology are not really 
clear. While findings would vary from firm to firm, this work would be useful to local 
companies as it notes several common areas of concern for their managers and 
employees. Also, the research recommendations may be adoptable or adaptable by 
those local companies and may help to improve their OSH management systems, in 
compliance with the OSH Act. 

Present research additionally could build the information on relevant divisions like 
Bomba, DOSH and so forth, which can support the businesses, worker, authorities and 
related organizations to put more efforts in regulating and handling the safety and 
health systems.  

Research Questions 

General question: Is management commitment associated to OSH implementation. 
Q1: Is there any significant relationship between elements of safety and health 
management system  
Q 2: Is there any difference between the level of management commitment on different 
stations with regards to Safety and Health Act and Regulation. 

Research Objectives  

The main objective of this study is to assess the commitment of OSH management 
system in Fire and Rescue Department base on 5 element of policy, organizing, 
planning and implementation, evaluation and action for improvement. 

1. To compare fire stations commitment of safety and health management with 
regards to health and safety at workplace (fire ground) 

2. To rank the elements of OSH management system in commitment and 
determine importance of them in safety and health management of employees 
and employers regarding MS1722 Malaysian guideline. 

3. To determine the level of awareness among the employees and employers at 
Fire and Rescue Department.  

4. To determine the type of hazards, present in the workplace (fire ground). 
5. To develop fire safety model in order to reduce the risk from the most 

problematic kind of an identified hazards at the workplace. 
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Scope of Study  

The scope of this research is that the study is focused on the fire stations in Kuala 
Lumpur city while measuring the commitment of OSH management system of the 
employees and employers of the mentioned department is considered in analysis as a 
main goal of the study. Moreover, rankings the main factor and sub factors of the 
elements of OSH management in commission to the MS1722 as guideline will be 
analysed as ruled out by Jabatan Bomba dan Penyelamat Malaysia. 

Absence of consistency and standards strategies for data gathering are not 
unprecedented particularly when the source of information for the same data might be 
gathered by more than one location. In the department of Fire and Rescue the 
guidelines is available while the terminology is not really clear. They should have 
follow and adapted the rules of others country while they can prepare the own one. 
Fragmented data is an impediment of any information that is obtained from secondary 
sources. Some portion of this is because of the reason for which a specific organization 
is gathering information and the sort of data it is interested in.  

17 stations were included in the case study, however just 12 of them were participated 
in the research based on the limitation, 5 of them does not take part in this examination 
some of them are shutting down for construction and some of them were change their 
location. Likewise, in various times of a week the shift of the personnel was changed 
and researcher found the same staff in other stations. To prevent from reiterations of 
the answers a portion of the stations were removed from the data gathering. To cover 
this issue, the researcher hired assistant who managed and gathered the questionnaire 
surveys.  

Although on other part most workers come from rural areas with little education. Some 
of them even don't know that they have the privilege to claim payment when they are 
harmed. In this circumstance, workers can barely tell whether their working 
environment is safe or whether the workplace safety management is properly 
performed. Dejoy, et al., (2004) found that in spite of the fact the research has 
effectively achieved its goals, even such "goal" indicators are, in any case, not 
generally steady and reliable. There are a few impediments to this study which might 
be useful to enhance future studies.  

Keeping in mind the problem of handling the issue of small sample size, even the 
organization under study was a big organization with various obligations yet couldn't 
provide a bigger sample because of a bustling period and shift rotation in different 
reviews and absence of motivation concerning the study. Despite the fact that the 
sample was genuinely different, with reactions drawn from different areas, shifts in 
the organization, there was a reasonable return rate (91%) from distributed 
questionnaire among 380 workers, whose respondents were employers and 
employees. 
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Formally issued statistical information about the safety of fire fighters are by and large 
viewed as less reliable, for the information reporting, gathering and preparing 
procedures are not very much audited. Absence of true field information has restricted 
the studies on workplace safety management, particularly related quantitative studies. 
Training and meeting records from workshop and training program with a specific end 
goal to include data in regards to the examination issue to supplement and check the 
information gathered is essential which some way or another are difficult to gather.  
The present research expected that the respondents provide reliable and valid data that 
would help with valid information to be utilized as a part of making conclusions in 
connection to the study. The research additionally expected that the variables would
stay consistent and the questionnaires would be returned in time.  

Organization of the Thesis  

There are 5 chapters in this thesis with reference and appendixes. The first part of this 
chapter is background: basic principles and history. Chapter one is a brief introduction 
to the overall thesis, introduces the subject matter and problem(s) being studied, and 
indicates its importance, it sets out the research question and research objectives to be 
attained.  

In Chapter 2 the section encompasses a critical and comprehensive review of the 
literature related to the topic of thesis base on the foundation and main studies on OSH 
management system, theories/components of OSH management, management 
commitment of Fire and Rescue Department of Kuala Lumpur city.  

Chapter 3 contains a description and justification of the materials, theoretical 
approaches and methods (including statistical analysis) used to achieve the stated 
objectives of the study undertaken. Moreover, it gives an overview on the methods 
utilized, the credibility of results finding and conclusions are depending on the quality 
of the research design, data collection and data analysis. 

Chapter 4 portrays the general findings gathered from questionnaires study and 
collected data which analyzed and the results of the analysis are then exhibited in 
following Chapter, discussion part in relation to the objectives were set out after the 
results presented. 

Chapter 5 is discussed the significance of the study and stresses the findings upon 
which a conclusion or conclusions are drawn in line with the objectives set, 
acknowledges the limitations, and suggests further research which may be carried out 
on the topic.



© C
OP

UPM

102

REFERENCES 

Abad, J., Mondelo, P. R., & Llimona, J. (2002). Towards an international standard on 
occupational health and safety management. International journal of 
occupational safety and ergonomics: JOSE, 8(3), 309–319.

Abd, Majid, M.Z., and McCaffer, R. (1997), “Factors of non-excusable delays that 
contractor’s performance”, Journal of Construction Engineering and 
Management, ASCE, 13. 

Abdin, E. Z., Irniza, R. (2015). Occupational safety and health management system in 
malaysia: comparison between ohsas 18001:2007 and ms 1722:2011. 
International Journal of Public Health and Clinical Sciences, 2(3), 23–32. 

Abdul-Hamid, A.R., Wan Yusuf, W.Z., and Singh, B.  (2003). Hazards at construction 
sites, proceedings of the 5th Asia-Pacific. Structural Engineering and 
Construction Conference (APSEC 2003), 26-28 August 2003, Johor Bahru, 
Malaysia. 

Abdulkadir, G., Godfaurd A. (2015). “Integrating building information modeling and 
health and safety for onsite construction” Safety and Health at Work, 1-7. 

Abdullah, A. C. (2010). Occupational health and safety management perceptions in 
Malaysian public hospitals: implications for the implementation of 
standardized management systems. PhD thesis . Curtin University of 
Technology, School of Public Health. 

Adelodun, O.A. (2008). Application of Structural Equation Modeling to Latent 
Constructs for Evaluating Educational Performance of Adult Students. 
Unpublished Ph.D. (Mathematics) Thesis, Obafemi Awolowo University, Ile- 
Ife. Nigeria. 

Adelodun, A.O. (2013). Using Lisrel program for empirical research, Transnational 
Journal of Science and Technology August, 3, 8. 

Ahmadi H., Salahshour R. M., Nilashi M., Ibrahim O, & Almaee A. (2013). Ranking 
the micro level critical factors of electronic medical records adoption using 
topsis Method. An International Journal of Health Informatics, 2(4), 19–32.  

Akyar, I. (2012). Standard Operating Procedures ( What Are They Good For ?). 
“Latest Research into Quality Control”, Book Edited by Isin Akyar, ISBN 978-
953-51-0868-9, Published: December 12, 2012 under CC BY 3.0 License.  

Alhajeri, M. (2011). Health and safety in the construction industry: challenges and 
solutions in the UAE. Unpublished Thesis. Coventry: Coventry University 

Al-Homoud, M. S., & Khan, M. M. (2004). Assessing safety measures in residential 
buildings in Saudi Arabia. Building Research & Information, 32(4), 300–305.



© C
OP

UPM

103

Aliakbarzadeh A.,  Tabriz,A. A. (2014). Performance evaluation and ranking the 
branches of bank using FAHP and TOPSIS Case study : Tose Asr Shomal 
Interest-free Loan Fund, 4(12), 199–217.  

Aliyu, A. A., Shehu, A.U. (2006). Occupational hazards and safety measures among 
stone quarry workers in Northern Nigeria. The Nigerian Medical practitioner; 
50:42e7.

Alli, B. (2001). Fundamental Principles of Occupational Health and Safety. 
International Labour Office, Geneva.  

Amponsah-Tawiah, K. (2013). “Occupational health and safety and sustainable 
development in Ghana,” International Journal of Business Administration,
vol. 4, no. 2, pp. 74–78.

Andale, (2017). Kaiser-Meyer-Olkin (KMO) Test for Sampling Adequacy was last 
modified: 14(1).

Anthony, L. (2005). Occupational Health Challenges in Malaysia. Non-
Communicable Disease Section Malaysia ,4(1). 

Anton, T.J. (1989). Occupational Safety and Health Management. Second Edition. 
New York:  

Ansary, M. A., & Barua, U. (2015). Workplace safety compliance of RMG industry 
in Bangladesh: Structural assessment of RMG factory buildings. International 
Journal of Disaster Risk Reduction, 1–14. doi:10.1016/j.ijdrr.2015.09.008 

Anuar, K., Kamar, M., Alshawi, M., Hamid, Z. A., & Nasrun, M. (2009). 
Industrialized Building System (IBS): Identifying critical success factors 
(CSFs). In Proceedings in 2 Construction Industry Research Achievement 
International Conference (CIRAIC), 3rd – 4th November 2009, Kuala Lumpur, 
(pp. 1–11) 

Auni F. N., Chiek Desa N. F, H., Siti Norhafizan., Hibadullah Nursyazwani, M. F., & 
Farah Izzaida, M. Z. (2013). Occupational safety and health administration 
(OSHA) practices and OSHA performance in Malaysian Automotive Industry, 
Journal of Studies in Social Sciences, 4(1), 1–15. 

Arnoosh, S., Mohammad A.S., & Seyed, M.S. (2012). Utilizing TOPSIS intensified 
with adjustment similarity factor to determine price of technology, 
Management Science Letters, 2, 1385–1396.

Askari, A., Ghadimzadeh, A., & Mahinder, S. (2014). Accidents and injuries recur in 
the fire ground of Kuala Lumpur city: Towards in appropriate management 
level, International Journal of Research in Management, 2(4), 42–50. 



© C
OP

UPM

104

Askari, A., Ghadimzadeh, A., Shamsipour, R., Baki, B.N. (2015). Exploring safety 
and health management at fire and rescue department in Kuala Lumpur City, 
International Journal of Research in Management.Vol. 2 (March 2015) 

A.Askari, Mohad Bakri Bin Ishak, Normala halimoon , Mohamad Roslan, Mohamad 
Kasim, A. Ghadimzadeh., Raziyeh, S., Dasima, B. O. (2015). Fire safety model
applying on workplaces of Fire and rescue departments in Kuala Lumpur city 
Malaysia. International Journal of Advanced Scientific and Technical 
Research, 7(5), 185–197. 

Asfahl CR. (1990). Industrial safety and health management. Prentice Hall, 
Englewood Cliffs, NJ: Prentice Hall. 

Ashill, N.J., Carruthers, J. and Krisjanous, J. (2006). The effect of management 
commitment to service quality on frontline employees’ affective and 
performance outcome: an empirical investigation of the New Zealand public 
healthcare sector. International Journal of Nonprofit and Voluntary Sector 
Marketing. 11: 271-287. 

Asuzu MC. (1994). Occupational health. A summary introduction and outline of 
principles. Ibadan (Nigeria): African Link Books. 

Australian Governement Australian Safety and Compensation Council. (2009). The 
cost of work-related injury and illness for Australian employers, workers and 
the community: 2005-06. System, (marCh). 

AuYong, H.N. (2010). “Evaluation of occupational safety and health policies in 
malaysia”, Proc. of the 1st International Conference on Public Policy and 
Social Science, May 26-27, Sungai Petani, Kedah, Malaysia. 

Awodele, O., Popoola, T. D., Ogbudu, B. S., Akinyede, A., Coker, H. A. B., & 
Akintonwa, A. (2014). Occupational hazards and safety measures amongst the 
paint factory workers in Lagos, Nigeria. Safety and Health at Work, 5(2), 106–
111.

Aydogan, E.K. (2011). Performance measurement model for Turkish aviation firms 
using the rough- AHP and TOPSIS methods under fuzzy environment, Expert
Systems with Applications, 38, 3992–3998.

Bahn, S. (2013). Workplace hazard identification and management: The case of an 
underground mining operation, Safety Science, 57, 129–137.

Bai, J., Serena NG. (2005). Tests for Skewness, Kurtosis, and Normality for Time 
Series Data, Journal of Business & Economic Statistics January, Vol. 23, No. 
1.

Baker, J., Bouchlaghem, D., & Emmitt, S. (2013). Categorisation of fire safety 
management: Results of a Delphi Panel, Fire Safety Journal, 59, 37–46.  



© C
OP

UPM

105

Bakri, A., Zin, R. M., Misnan, M., & Mohammed, A. (2006). Occupational Safety and 
Health (OSH) management systems: towards development of safety and health 
culture, 6th Asia-Pacific Structural Engineering and Construction Conference,
(September), 5–6. 

Balan, I. L., Cioca, L.-I., Torretta, V., & Talamona, L. (2016). Warehouse threats and 
loss prevention management in case of fire, Procedia Technology, 22, 1028–
1034.

Barling, J., Loughlin, C., & Kelloway., E. K. (2002). Development and test of a model 
linking safety-specific transformational leadership and occupational safety, 
Journal of Applied Psychology, 87(3), 488-496. 

Barnard RJ., Duncan., HW. (1975). Heart rate and ECG responses of fire fighters. 
Journal of Occupational Medicine; 17:247-50. 

Barregard, L., Sällsten, G., Gustafson, P., Andersson, L., Johansson, L., Basu, S.,
Stigendal, L. (2006). Experimental exposure to wood-smoke particles in 
healthy humans: effects on markers of inflammation, coagulation, and lipid 
peroxidation, Journal Inhalation Toxicology; 18:845e53.

Barreiro, P. L., and Albandoz, J. P. (2001). Population and sample. Sampling 
techniques, Management Mathematics for European Schools, 6.

Bash, E. (2015). Notes on the sample sized required for a survey. PhD Proposal, 1.  

Behzadian, M., Otaghsara, K. S., Yazdani, M., Ignatius, J. (2012). A state-of the-art
survey of TOPSIS applications, Expert System with Applications, 39, 1305-
13069.

Bera, A., and Jarque, C. (1981), “Efficient Tests for Normality, Heteroskedasticty, and 
Serial Independence of Regression Residuals: Monte Carlo Evidence,” 
Economics Letters, 7, 313–318

BHPbilliton, (2005). “Health, Management Standards: BHP Billiton HSEC 
Management Standards,” no. 3, September 2005.

Biggs, H.C., Sheahan, V.L., dan Dingsdag, D.P. (2005). A study of construction site 
safety culture and implications for safe and responsive Workplaces, The 
Australian Journal of Reheabilitation Counselling, 11, (1), pp. 1-8. 

Biggs, H.C., Sheahan, V.L., Dingsdag., D.P., (2006). Improving industry safety 
culture: The tasks in which safety critical positions holders must be competent. 
In: Proceedings CIB99 International Conference on Global Unity for Safety 
and Health in Construction, 181–187, Beijing, China. 

Bohle, P., Quinlan, M., (2000). Managing Occupational Health and Safety: A 
Multidisciplinary Approach. 2edition, Melbourne: Macmillan. 



© C
OP

UPM

106

Bölenius, K., Brulin, C. (2012). A content validated questionnaire for assessment of 
self reported venous blood sampling practices, Technical Note, 5.39. 

Bolstad-Johnson, D.M., Burgess, J.L., Crutchfield, C.D., Storment, S., Gerkin, R.,
Wilson, J.R. (2000). Characterization of firefighter expo-sures during fire 
overhaul. American Industrial Hygiene Association Journal; (61):636-41. 

Booze, T.F., Reinhardt, T.E., Quiring, S.J., Ottmar, R.D. (2004). A screening-level 
assessment of the health risks of chronic smoke exposure for wildland 
firefighters. Journal of Occupational Environment Hygiene ;1(5):296-305. 

Bouchama, A., Bridey, F., Hammami, M.M., Lacombe, C., al-Shail, E., al-Ohali, Y.,
Combe, F., al-Sedairy, S., de Prost, D. (1996). Activation of coagulation and 
fibrinolysis in heatstroke. Journal of Thromb and Haemost; (76):909-15. 

Bragatto, P. a., Ansaldi, S. M., & Agnello, P. (2015). Small enterprises and major 
hazards: How to develop an appropriate safety management system. Journal 
of Loss Prevention in the Process Industries, (33), 232–244.

Brewer, N.T., Chapman, G.B., Gibbons, F.X., Gerrard, M., McCaul, K.D., Weinstein, 
N.D. (2007). Meta-analysis of the relationship between risk perception and 
health behaviour: the example of vaccination. Health Psychology, (26), 136–
145.

Britton, C., Lynch, C. F., Torner, J., & Peek-Asa, C. (2013). Fire characteristics 
associated with firefighter injury on large federal wildland fires. Annals of 
Epidemiology, 23(2), 37–42.

British Standard (BS) (2009). About Standards. London. United Kingdom. 

Brown, J. D. (2011). Likert items and scales of measurement? Shiken: Jalt Testing & 
Evaluation SIG Newsletter. March 2011. 15(1) 10-14.  

BS 8800 (2004). Occupational health and safety management systems — Guide, 
British Standards Institution 

BS OSHAS 18001.(2007). Occupational health and safety management  

BS EN ISO 14001: (2004). Environmental Management Systems. 

BS OHSAS 18002: (2008). Occupational Health and Safety Management Systems. 

Burns, B. R. (2000). Introduction to Research Methods. (4th edition ). London: Sage 
Publication Ltd.  

Çam, A. V., & Economics, F. (2015). The role of Topsis method on determining the 
financial performance ranking of firms: An application in the Borsa Istanbul, 
International Journal of Anatomy and Research,(63), 29-38.  



© C
OP

UPM

107

Cathy Macharis, Johan Springael, Klaas De Brucker and Alain Verbeke, (2004). 
“PROMETHEE and AHP: The design of operational synergies in multicriteria 
analysis. Strengthening PROMETHEE with ideas of AHP “European Journal 
of Operational Research, vol. 153, pp. 307-317. 

CCPS, (2007). Guidelines for Risk-Based Process Safety. John Wiley & Sons, New 
Jersey. 

CCPS, (2008). Guideline for Hazard Evaluation Procedures, third ed. John Wiley & 
Sons, New York, NY. 

Goran Jana Ć Kovi, Ć., Suzana Savi, Ć., Miomir Stankovi, Ć. (2011). Multi-criteria 
decision analysis in occupational safety management system, Safety 
Engineering, 17–23.

Che Hassan, C. R., Basha, O. J., & Wan Hanafi, W. H. (2007). Perception of building 
construction workers towards safety, health and environment. Journal of 
Engineering Science and Technology, 2(3), 271–279.  

Chen, YL (2004). Examining the effects of organization culture and leadership 
behaviors on organizational commitment, job satisfaction, and job 
performance at small and middle-size firms of Taiwan’, The Journal of 
American Academy of Business, Vol. 5, No. 1&2, pp. 432-438. 

Chong, H. Y., & Low, T. S. (2014). Accidents in Malaysian construction industry: 
Statistical data and court cases. International Journal of Occupational Safety 
and Ergonomics, 20(3), 503–513.

Christopher, S. (2016). Accidents and Apathy: The construction of the ‘Robens 
philosophy’ of occupational safety and health regulation in Britain, 1961–
1974 , Social History of Medicine (2016) 29 (1): 66-88. 

Chung, Y. K., & Park, C. Y. (2011). The effects of injury and accidents on self-rated 
depression in male municipal firefighters. Safety and Health at Work, 2(2), 
158–168.  

Cochran, W. G. (1977). Sampling techniques (3rd ed.). New York: John Wiley & 
Sons. 

Cohen A, (1977), Factors in successful occupational safety programs. Journal Safety 
Research;9:168-78. 

Colburn, D., Suyama, J., Reis, S.E., Morley, J.L., Goss, F.L., Chen, Y.F., Moore, C.G., 
Hostler, D., (2011). A comparison of cooling techniques in firefighters after a 
live burn evolution. Prehospital Emergency Care Journal, (15), 226–232. 

Comolotti, J. (2004). The importance of school fire drills. Retrieved March, 2012, 
from http://www.fa.com. 



© C
OP

UPM

108

Cooper, D. (2006). Exploratory analyses of the effects of managerial support and 
feedback consequences. Journal of Organizational Behaviour Management.
(26): 41-82. 

Corneil W, Beaton R, Murphy S, Johnson C, Pike K (1999). Expo-sure to traumatic 
incidents and prevalence of posttraumatic stress symptomatology in urban 
firefighters in two countries. Journal of Occupational Health Psychology,
(4):131-41 

Cox S, James B, Walker D, Wenham D, Hunting G.(1998). Tolley’soffice health and 
safety handbook. 2nd ed. Surrey (UK): Tolley Publishing Company. 

CRC, (1999). Environmental Impact Assessment. In: Environmental Engineer's 
Handbook. CRC Press LLC, Boca Raton. 

Crowl, D.A., Louvar, J.F. (2011). Chemical Process Safety: Fundamentals with 
Application, third ed. Pearson Education, Inc., USA. 

Cruez, A.F. (2006). Malaysia's high worker death rate cause for concern, New Straits 
Times. Available from: http://www.highbeam.com/doc/1P1-125056140.html. 
Retrieved on 20/03/08. 

Cuddy, J., Sol, J., Hailes, W., Ruby, B. (2015). Work patterns dictate energy demands 
and thermal strain during wildland firefighting. Wilderness and 
Environmental. Medicine, (26), 221–226. 

Dababneh, A.J. (2001). Effective occupational safety and health management system, 
Integration of OHSAS 18001, ILO-OSH 2001, and, 1–18.

Dadashzadeh, M., Khan, F., Hawboldt, K., & Amyotte, P. (2013). An integrated 
approach for fire and explosion consequence modelling. Fire Safety Journal,
(61), 324–337.  

Dağdeviren, M., & Yüksel, I. (2008). Developing a fuzzy analytic hierarchy process 
(AHP) model for behavior-based safety management. Information Sciences 
Journal, 178 (6), pp 1717-1733. 

Davies, V. J., and Tomasin, K. (1996). Construction Safety Handbook. Thomas 
Telford. 

Dayi He., Xu Jiaqiang., C. X. (2016). Information-theoretic-entropy based weight 
aggregation method in multiple-attribute croup decision-making, Entropy 
2016, 18(6), 171. 

Dejoy, D. (1985). Attributional process and hazard control management in industry. 
Journal of Safety Research, 16: 61-71. 



© C
OP

UPM

109

Dejoy, D. M., Schaffer, B. S., Wilson, M. G., Vandenburg, R. J., & Butts, M. M. 
(2004) Creating safer workplaces: assessing thedeterminations and role of 
safety climate. Journal of Safety Research, 35(1), 81-90.

Department of Occupational Safety and Health (2005). Code of Practice on Indoor Air 
Quality. Ministry of Human Resource of Malaysia.Putrajaya. 

Department of Safety and Health (DOSH), (2006). Guidelines on Occupational Safety 
and Health Act 1994 (Act 514).  

Department of Occupational Safety and Health (2007). DOSH Annual Report, Human 
Resources Ministry of Malaysia, Putrajaya. 

Department of Occupational Safety and Health (DOSH) (2011). Guidelines on 
occupational safety and health management systems. Cheras: DOSH 

Department of Occupational Safety and Health Act 1994 and regulations .(2012). 
MDC Publishers. Kuala Lumpur.  

Diamantopoulos, A. & Siguaw, J.A. (2000). Introducing LISREL. A Guide for the 
Uninitiated. London: Sage. 

Dieleman M, Hilhorst T. (2011). Governance and human resources for health, Human 
resources for Health;9:29. 

Ding S., and Shi Z., (2005). “Studies on incident pattern recognition based on 
information entropy”, Journal of Information Science, Vol. 31, No. 6, pp. 497- 
294.

DOSH. (2010). Workers statistic Records. . Malaysia.: dosh. 

Dyjack.D.T, Levine, S.P and Holtshouser, J.L. (1998). Comparison of AIHA ISO 
9001-Based Occupational Health  and Safety Management System Guidance 
Document with a Manufacturer’s Occupational Health and Safety Assessment 
Instrument, American Industrial Hygiene Association Journal, Volume 59. No 
6 p 419-429. 

Eijkemans, G., and Goelzer, B. (2004). The practical application in developing 
countries; Outcomes of the planning meeting inUtrecht, The Netherlands, 13-
16 June 2004. Gohnet Newsletter Issue No. 7 Summer 2004. World Health 
Organization. Geneva. 

Eriksson, H., and Hansson, J. (2006). “Integrated management systems – theoretical 
and practical implications”, The Asian Journal on Quality, Vol. 7 No. 2, pp. 
69-82.

Esfandiari, M., Rizvandi, M. (2014). An application of TOPSIS method for ranking 
different strategic planning methodology, Management Science Letters, 4, (7), 
1445-1448.  



© C
OP

UPM

110

European Agency for Safety and Health at Work (EU-OSHA), 2011. 

Factories and Machinery Act 1967 and Regulations, (2011). MDC Publishers. Kuala 
Lumpur. 

Fahy, RF., LeBlanc, P.R., U.S. (2006). Firefighter fatalities for 2005. NFPAJ; 100:50- 
63.

Fard, K. B., Tafreshi, F. S., Nilashi, M., & Jalalyazdi, M. (2014). Assessing the Critical 
Factors for E-Learning Systems Using Fuzzy TOPSIS and Fuzzy International 
Journal of Logic.Computers & Technology, 12(6), 3546-3561.

Farouk, U. K., Richardson, S., Jeganathan, A., & Santhapparaj, S. (2011). 
Occupational Safety and Health Committees: How Fares the Pulse of the Self-
Regulatory System in Malaysian Manufacturing Firms? International Journal 
of Trade, Economics and Finance, Vol. 2, No. 5, October 2011 

Federal Emergency Management Agency. (1999). Developing Effective Standard 
Operating Procedures For Fire and EMS Departments, (December), 1–103. 

Federal Emergency Management Agency, 2007.National Preparedness Guidelines. 
Washington, DC: Department of Homeland Security. 

Fire and Rescue Department Malaysia (2012), Feb 20). Statistics the burnt, following 
the type of building. Retrieved from http://www.bomba.gov.my. Retrieved 
from http://www.bomba.gov.my. 

Fire Service Act. (2006). Fire Services Act 1988 - Act 341. Gazette, (January). 

Fire Service Features of Buildings and Fire Protection Systems Occupational Safety 
and Health Administration U.S. (2006). Department of Labor OSHA, 3256-
07N.

Flowers, J. (2012). Fire safety in procedural areas. Journal of Radiology Nursing, 
31(1), 13–19.

For, W.Y., & Work, A.T. (2011). Management System, (April). 

Francisco, J. P. (n.d.). Factors Influencing Fire Safety in Brazil. 

Friend, M. A., and Khon, J.P. (2007). Fundemaentals of Occupational safety and 
Health. Fourth Edition. Government Institute. The Scarecrow Press, Maryland. 
United States of America . pp 17. 

Fruhen, L. S., Mearns, K. J., Flin, R., & Kirwan, B. (2014). Skills, knowledge and 
senior managers’ demonstrations of safety commitment. Journal of Safety 
Science, 69(April 2010), 29–36.



© C
OP

UPM

111

Fung, I.W.H., Tam, V.W.Y., Lo, T.Y., Lu, L.L.H. (2010). Developing a risk 
assessment model for construction safety. International Journal of Project 
Management, 28, 593–600. 

Gallanter, T., Bozeman, W.P. (2002). Firefighter illnesses and injuries at a major fire 
disaster. Prehospital Emergency Care Journal, 6(1):22e6. 

Gayatri, V., & Chetan, M. (2013). Comparative Study of Different Multi-criteria 
Decision-making Methods. International Journal on Advanced Computer 
Theory and Engineering (IJACTE), 2(4), 9–12. 

Ghani, M. K., Hamid, Z.A., Zain, M.Z.M., Rahim, A.H.A., Kamar, K.A.M. and 
Rahman, M.A.A. (2006). “Safety in Malaysian Construction: The challenges 
and initiatives,” White paper, Construction Research Institute of Malaysia. 

Gilkey, D.P., Keefe, T.J., Hautaluoma, J.E., Bigelow, P.L., Herron, R.E. and Stanley, 
S.A. (2003). Management commitment to safety and health in residential 
construction: Home Safe spending trends ,1991–1999. Work. 20: 35-44. 

Gillen, M. (2010). The NIOSH construction program: Research to practice, impact, 
and developing A National Agenda. Journal of Safety Research, 41, 289−299.

Goetsch, D.L.  (2010). The Basic of Occupational Safety.Prentice Hall. Pearson.New 
Jersey.pp.1-15. 

Golam, K., & Ahsan Akhtar Hasin, M.(2012). Comparative analysis of Topsis and 
Fuzzy Topsis for the evaluation of travel website service quality, International 
Journal for Quality research, UDK- 378.014.3(497.11), Short Scientific Paper 
(1.03), 6(3), 169-185. 

Griffin, M.A., Neal, A. (2000). Perceptions of safety at work: a framework for linking 
safety climate to safety performance, knowledge, and motivation. Journal of 
Occupational Health Psychology, 5:347e58. 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate data 
analysis (7th ed.). Upper saddle River, New Jersey: Pearson Education 
International. 

Hambach, R., Mairiaux, P., Francois, G., Braeckman, L., Balsat, A., Van Hal, G., 
Vandoorne, C., Van Royen, P., van Sprundel, M., (2009). Workers’ perception 
of chemical risks: a focus group study. Risk Analysis, 31 (2), 335–342.

Hamid, A. R. A., Yusuf, W. Z. W., & Singh, B. (2003). Hazards at construction sites. 
Proceedings of the 5th Asia-Pacific Structural Engineering and Construction 
Conference (APSEC 2003), (August), 26–28. 

Hammond, S., Breakwell, M.G., &Fife-Schwa, C. (2000). Research methods in 
Pschology 2nd edition : Sage Publication Ltd, London.  

Harms-Ringdahl, L., (2003). Safety analysis – principles and practices in occupational 
safety, second ed. Taylor & Francis, London. 



© C
OP

UPM

112

Hasle, P., & Zwetsloot, G. (2011). Editorial: Occupational Health and Safety 
Management Systems: Issues and challenges. Safety Science, 49(7), 961–963.  

Health and Safety Executive (HSE), (2003). A guide to measuring health and safety 
performance, HSG 65, Health and Safety Executive, UK. 

Heinrich, H.W., (1931). Industrial Accident Prevention, second ed. McGraw-Hill, 
New York. 

Heinrich WP. (1941). Industrial accident prevention. 2nd ed. New York: McGraw-
Hill.

Henshaw, J. L. (2001). How to plan for workplace emergencies and evacuations. 
department of labor, 2001.  

Hermanus, M.A. (1999). Trends in occupational health and safety policy and 
regulation—issues and challenges for South Africa, Takemi Program in 
International Health, Havard School Public Health, 1999. pp. 12. 

Hill, R. (1998). “What sample size is ‘enough’ in internet survey research”? 
interpersonal computing and technology: An electronic Journal for the 21st 
Century, 6,3-4. 

Hinze, J., and G. Wilson. (2000). Moving toward a zero injury objective. Journal of 
Construction Engineering and Management, 126(5):399-402.

Hofmann, D. A., Morgeson, F. P., & Gerras, S. J. (2003). Climate as a moderator of 
the relationship between leader-member exchange and content specific 
citizenship: Safety climate as an exemplar. Journal of Applied Psychology,
88(1), 170-178. 

Holmes, N. (1999). An exploratory study of meanings of risk control for long term 
and acute occupational health and safety risk in small business construction 
firms. Journal of Safety Research. 30: 61-71 

Hooper, C., Mullen, Hooper, D., Coughlan, J., & Mullen, M. (2008). Structural 
Equation Modelling: Guidelines for determining model fit structural equation 
modelling: guidelines for determining model fit, 6(1), 53–60. 

Hostler, D., Bednez, J.C., Kerin, S., Reis, S.E., Kong, P.W., Morley, J., Gallagher, M., 
Suyama, J., (2010a). Comparison of rehydration regimens for rehabilitation of  
firefighters performing heavy exercise in thermal protective clothing: a report 
from the Fireground Rehab Evaluation (FIRE) trial. Prehospital Emergency 
Care,14.

Hostler, D., Reis, S.E., Bednez, J.C., Kerin, S., Suyama, J., (2010b). Comparison of 
active cooling devices with passive cooling for rehabilitation of firefighters
performing exercise in thermal protective clothing: a report from the 



© C
OP

UPM

113

Fireground Rehab Evaluation (FIRE) trial. Prehospital Emergency Care, 14, 
300–309.

Howard, D.J. and Kara-Zaitri, C. (1999). Fire safety management at passenger 
terminals. Journal Disaster Prevention and Management, Vol. 8, No.5, pp. 
362-369.

Hsa, H. A. S. A. (2006). Workplace Safety and Health Management, Health 
and(January 2006), 54. 

Huang, Y.-H., Verma, S. K., Chang, W.R., Courtney, T. K., Lombardi, D. a, Brennan, 
M. J., & Perry, M. J. (2012). Management commitment to safety vs. employee 
perceived safety training and association with future injury. Accident; Analysis 
and Prevention, 47, 94–101.  

Husin, H.N., Adnan, H., and Jusoff, K. (2008), Management of safety for quality 
construction, Journal of Sustainable Development, 1(3), 41-47. 

Hwang, C.L. Yoon, K.P., (1981). “Multiple attribute decision making: methods and 
applications”, Springer. Verlag, New York.

Ian, Harries. (2013) CMIOSH. Resource pack: NEBOSH international general 
certificate. 

Ibrahim, O., Nilashi, M., Bagherifard, K., Hashem, N., Janahmadi, N., & Barisami, 
M. (2011). Application of AHP and K-Means clustering for ranking and 
classifying customer trust in m-commerce. Australian Journal of Basic & 
Applied Sciences, 5(12). 

Ibrahim, M. N., Abdul-Hamid, K., Ibrahim, M. S., Mohd-Din, A., Yunus, R. M., & 
Yahya, M. R. (2011). The development of fire risk assessment method for 
heritage building, Procedia Engineering, 20, 317–324.

Ibrahim, M. N., Ibrahim, M. S., Mohd-Din,  a., Abdul-Hamid, K., Yunus, R. M., & 
Yahya, M. R. (2011). Fire risk assessment of heritage building - Perspectives 
of regulatory authority, restorer and building stakeholder, Procedia 
Engineering, 20, 325–328.

Isaac, S. and Micheal, W.B. (1995). Handbook in Research and Evaluation. In Hill, 
R. (1998). “What Sample Size is ‘Enough’ in Internet Survey Research”? 
Interpersonal Computing and Technology, An electronic Journal for the 21st 
Century.

Ismail, F., Hashim, A.E., Salimin, R.H., Mahmood, M.A. (2010). Behaviour Based 
Safety Approach: A Mechanism for Workplace Safety Improvement, pp. 1-5.

ILO-WHO, (2009). “The joint ILO–WHO committee on occupational health,” 
presented at International Labour Conference, Geneva: International Labour 
Office. 



© C
OP

UPM

114

ILO, (2001). Guidelines on occupational safety and health management systems. 
International Labour Office, Geneva. 

International Labour Office (ILO). (2005). Global estimates of fatal work related 
diseases and occupational accidents, World Bank Regions. Geneva: ILO. 

ILO, (2010). Guidelines on Occupational Safety and Health Management 
Systems(ILO-OSH 2001). SafeWork, ILO Geneva . 

ILO, (2011). OSH Management System; A tool for Continual Improvement. ILO, 
Turin 

Inter-Governmental Agreement for Regulatory and Operational Reform in 
Occupational Health and Safety made on 3 July 2008. 1. (2008), (July), 1–13. 

International Organization for Standardization, ISO 9001:(2000), Quality 
management systems Requirements. 2000, International Organization for 
Standardization: Geneva, Switzerland. 

International Organization for Standardization, ISO 14001:(1996), Environmental 
management systems - Specifications with guidance for use. 1996, 
International Organization for Standardization: Geneva, Switzerland 

International Association of Firefighters, (2001). 2000 Death and Injury Survey. Inter-
national Association of Firefighters, Washington, DC. 

ISO 9001:(2000) and MS ISO9001:(2008).Quality Management Systems. 
Department of Standard Malaysia.

Jabbour, C.J.C., Jabbour, A.B.L.S., Govindan, K., Teixeira, A.A., Freitas, W.R.S., 
(2013). Environmental management and operational performance in 
automotive companies in Brazil: the role of human resource management and 
lean manufacturing. Journal of Cleaner Production, 47, 129e140. 

Janackovic, G., Savic, S. & Stankovic, M. (2011). Multi-criteria decision analysis in 
occupational safety management systems. Proceedings of the XVI Conference 
on Man and Working Environment, STS 2011, University of Nis, Nis, Serbia, 
pp 107-113. 

Jansen, J.C., Brent, A.C. (2005). Reducing accidents in the mining industry — an 
integrated approach. The Journal of the South African Institute of Mining and 
Metallurgy, 105, 719-726. 

Jaselskis, E. J. and Suazo, G. (1993). A survey of construction site safety in Honduras. 
Construction Management and Economics, 12: 245-255.

Jee, D.H., & Kang, J.K. (2000). A method for optimal material selection aided with 
decision making theory. Materials and Design, 21(3), 199-206. 



© C
OP

UPM

115

Jemoin, M. N., (2006). Status and Future Tasks of OHS in Malaysia. Internaltional 
Congress Series, 1294, 65−68.

Jisha: Annual Report (2010). Japan industrial safety and health association, 2010, 
Availableat:https://www.jisha.or.jp/international/pdf/JISHA_Annual_Report
_2010.pdf. 

Johnstone, R., Quinlan, M., and Walters, D. (2005). Statutory occupational health and 
safety workplace arrangements for the modern labour market. Journal of 
Industrial Relations, 47(1): 91-116.

Jovanovic, J., Shah, H., Vujovic, A., & Krivokapic, Z. (2014). Application of methods 
in evaluation of environmental, decision making with MCDM methods, 
International Journal for Quality Research, 8(4) 517–532 ISSN 1800-6450, 
8(4), 517–532. 

Joyce Gathoni Murage, J. G. M. (2012). Factors Influencing fire disaster prepardness 
in the central business district of Neyri town, Nyeri Country, Kenya, By Joyce 
Gathoni Murage A Research Project Report Submitted in Partial Fulfillment 
of the Requirements for the Award of the degree of Master Thesis. 

Kales, S.N, Soteriades, E.S, Christophi, C.A, Christiani, D.C. (2007). Emergency 
duties and deaths from heart disease among firefighters in the United States, 
The New England Journal of Medicine, 356:1207e15. 

Kaluza, S., Hauke, A, Starren, A., Linda Drupsteen, L., and Bell, N. (2012). 
Leadership and occupational safety and health: An expert analysis. European 
Agency for Safety and Health at Work – EU-OSHA.

Kamar, I.F.M., Lop, N.S., Salleh, N.M., Mamter, S., & Suhaimi, H.A. (2014). 
Contractor’ s Awareness on Occupational Safety and Health (OSH) 
Management Systems in Construction Industry, 9, 0–5.

Karter Jr., M., Molis, J., (2006). Firefighter injuries for 2005. NFPA Journal. 100, 76–
85.

Karter Jr., M., Molis, J., (2007). Firefighter injuries for 2006. NFPA Journal. 101, 84–
93.

Karter Jr., M.J., Molis, J.L., (2009). U.S. Firefighter Injuries – 2008. National Fire 
Protec-tion Association – Fire Analysis and Research Division, Quincy, MA.
Accident; analysis and prevention, 43(3):1171-80 · 

Kaiser, H. 1974. An index of factor simplicity. Psychometrical, 39: 31–36. 

Keifer M, Mangan R. Wildland firefighter injuries in Idaho and Montana. Annual 
Report Fiscal Year 2004,  
http://www.cdc.gov/niosh/oep/pdfs/agcenter_rpts/WAPNASHAR2004.pdf; 
[accessed 21.02.12]. 



© C
OP

UPM

116

Kelemenis, A., Ergazakis, K., & Askounis, D. (2011). Support managers’ selection 
using an extension of fuzzy TOPSIS. Expert Systems with Applications, 38, 
2774–2782 

Keng, L.K. (2004). A study of the factors influencing the implementation of 
occupational safety and health program for the construction firms in Penang. 
Bachelor of Engineering Thesis, Universiti Teknologi Malaysia. 

Kemanusiaan, J. (2008). Jurnal Kemanusiaan bil.11, Jun 2008. Jurnal Kemanusiaan,
11, 1–8.

Khanzode VV,Maiti J, Ray PK.(2011). Amethodology for evaluation andmonitoring 
of recurring hazards in underground coal mining. Safety Science; 49:1172–9.

Khan, F., Rathnayaka, S., & Ahmed, S. (2015). Methods and models in process safety 
and risk management : Past , present and future. Process Safety and 
Environmental Protection, 98, 116–147.  

Kitumbo H. I. (2009). Accident prevention– a safe workplace. African Newsletter on 
Occupational Health and Safety Volume 19, number 1, April 2009, Finnish 
Institute of Occupational Health, Pp 3. 

Kline, R. B. (2010). Principles and practice of structural equation modeling (3rd ed.). 
New York, NY: Guilford. 

Komeil, R., Minouei, A., Khosravi, A., Hashemi, A., Nilashi, M., Ibrahim, O., 
Zakaria, R., Nazari, M. (2014). Multi-Criteria Approach for Customer Trust 
Model in Internet Banking: A Case of UTM CIBM Bank. Life Science 
Journal;11(6):81-93. 

Kong, P. W., Suyama, J., & Hostler, D. (2013). A review of risk factors of accidental 
slips, trips, and falls among firefighters. Safety Science, 60, 203–209. 

Koster, R.B.M, Stam, D., Balk, B.M, (2011). Accidents happen: the influence of 
safety-specific transformational leadership, safety consciousness, and hazard 
reducing systems on warehouse accidents. Journal of Operation Management;
29:753-65. 

Krejcie, R.V., & Morgan, D.W. (1970). Determining sample size for research 
activities. Educational and psychological measurement. 30. p. 607-610. 

K. Takahashi, Y. Ishii, (2013). Historical developments of administrative measures 
for occupational diseases in Japan, A report commissioned by the ILO, 
Available at: http://www.ilo.org/wcmsp5/groups/public/—ed_protect. 

Kuligowski, E.D., and Peacock, R.D. (2005). A review of building evacuation models, 
NIST Technical Note, 2005.



© C
OP

UPM

117

Kuligowski, E.D. (2013). Predicting human behavior during fires, Fire Technology,
49(1), pp. 101-120 

Kuorinka, I, Korhonen, O. (1981). Firefighters’ reaction to alarm, an ECG and heart 
rate study. Journal of Occupational Medicine, 23:762e6. 

Kunadharaju, K., Smith, T. D., & Dejoy, D. M. (2011). Line-of-duty deaths among 
U.S. firefighters: An analysis of fatality investigations. Accident Analysis and 
Prevention, 43(3), 1171–1180.

Kulak, O., Durmusoglu, B., & Kahraman, C. (2005). Fuzzy multi-attribute equipment 
selection based on information axiom. Journal of Materials Processing 
Technology, 169, pp 337–345.

Larsen, B., Snow, R., & Aisbett, B. (2015). Effect of heat on firefighters’ work 
performance and physiology. Journal of Thermal Biology, 53, 1–8.

Laukkanen, T. (1999). Construction work and education: occupational health and 
safety reviewed. Construction Management and Economics. 17: 53-62. 

Law of Malaysia. “Occupational Safety and Health Act 1994(Act 514) and
Regulations and Orders” Kuala Lumpur: International Law Book Services,
2000.

Lawshe, C.H. (1975). A quantitative approach to content validity. Personnel 
Psychology, 28, 563–575.

Lee, C., Seo, S., & Engineering, E. (1999). Hazard Prevention and control Module 4, 
Safety Management Systems, National Safety Council, 11–14.

Leman, A. M., & a, N. H. (2013). Occupational safety and health : workers and 
industrial safety monitoring for sustainable work environment development. 
Health and Safety, (May), 34–36.

Lin, J., and Mills, A. (2001). Measuring the occupational health and safety 
performance of construction companies in Australia. Facilities. 19,3/4: 131-
138.

Lindoe, P. H. and Olsen, O. E. (2004). Implementing Quality and Health/Safety 
Systems in the Hospitality Industry. A Comparison with the Aluminium 
Industry in Norway. Scandinavian Journal of Hospitality and Tourism. 4: 154-
172.

Lingard, H. and Rowlinson, S. (1994). Construction site safety in Hong Kong.
Construction Management and Economics. 12:501-511.

Liu, X., Zhang, H., & Zhu, Q. (2012). Factor analysis of high-rise building fires 
reasons and fire protection measures. Procedia Engineering, 45, 643–648.



© C
OP

UPM

118

Lotfi, F.H., and Fallahnejad, R. (2010). “Imprecise shannon's entropy and multi 
attribute decision making,” Entropy, vol. 12, no. 1, pp. 53–62.

Lu, C.S., Yang, C.S. (2010). Safety leadership and safety behavior in container 
terminal operations. Safety Science; 48:123e34. 

Lugah, V., Ganesh, B., Darus,  a, Retneswari, M., Rosnawati, M. R., & Sujatha, D. 
(2010). Training of occupational safety and health: knowledge among 
healthcare professionals in Malaysia. Singapore Medical Journal, 51(7), 586–
592.

M.-A. Buffet, R.L., Gervais, M., Liddle., and L. Eeckelaert. (2013). “Well-being at 
work: creating a positive work environment,” A report prepared for the 
European Agency for Safety and Health at Work, Luxembourg, pp. 1-118. 

MacCallum, R.C., & Austin, J.T. (2000). Applications of structural equation modeling 
in psychological research. Annual Review of Psychology, 51, 201-226. 

Malaysia (1994). Occupational Safety and Health Act 1994. Act 514. 

Mahdevari, S., Shahriar, K., & Esfahanipour, A. (2014). Human health and safety risks 
management in underground coal mines using fuzzy TOPSIS, Science of the 
Total Environment, 488-489(1), 85–99.  

Mahinder, s. (2003). Accident and injuries reaccuring in Malaysia , Master thesis 
submitted to UKM university .  

Mansilla, E., Rodriguez de Roa, A. (2005). Es la specification OSHAS 18001:1999 la 
soluction? Forum calidad, 158. 54-59.  

Manuele, F.A., (2010). Acceptable risk: time for SH&E professionals to adopt the 
concept, Professional Safety, (May), 30–38. 

Martin, D., Tomida, M., Meacham, B. (2016). Environmental impact of fire, Fire 
Science Reviews, 5.5. 

Materna, B.L., Jones, J.R., Sutton, P.M., Rothman, N., and Harrison, R.J. (1992). 
Occupational Exposures in California Wildland Fire Fighting, American 
Industrial Hygiene Association Journal, 53(1), 69-76.

McLellan, T.M., Selkirk, G.A. (2006). The management of heat stress for the 
firefighter: a review of work conducted on behalf of the Toronto Fire Service, 
Industrial Health, 44:414-26.

Meysam Mousavi, S., Tavakkoli-Moghaddam, R., Heydar, M. and Ebrahimnejad, S. 
(2012).  “Multi-Criteria decision making for plant location selection: An 
delphi–AHP–PROMETHEE integrated methodology”. Arabian Journal for 
Science and Engineering, Online First™, 4 October (2012).



© C
OP

UPM

119

Michael, J.H., Evans, D.D., Jansen, K.J., Haight, J.M. (2005). Management 
commitment to safety as organizational support: relationships with non-safety 
outcomes in wood manufacturing employees, Journal of Safety Research, 36, 
171–179.

Mcentire, S. J., Reis, S. E., Suman, O. E., & Hostler, D. (2015). Effects of low-dose 
aspirin therapy on thermoregulation in fire fighters, Safety and Health at Work,
6(3), 256–262.  

Mearns, K., Hope, L., Ford, M. T., & Tetrick, L. E. (2010). Investment in workforce 
health: Exploring the implications for workforce safety climate and 
commitment, Accident Analysis and Prevention, 42(5), 1445–1454.  

Meng, X. (2013). Scalable Simple Random Sampling and Stratified Sampling, 28. 

M. Nathai-Balkissoon. (2011). Towards compliance with the OSH Act of Trinidad 
and Tobago. The Journal of the Association of Professional Engineers of 
Trinidad and Tobago, Vol.40, No.1, April/May 2011, pp.34-43 

Modes, T. F. (n.d.). Failure modes & effects analysis, 1–10.

Mohammed, Y. D., & Ishak, M. B. (2013). A Study of fatal and non fatal accidents in 
construction sector, Malaysian Journal of Civil Engineering 25(1):106-118. 

Mohammed, D, Y, (2015). Assessment of performance compliance with construction 
site safety management system in Klang Valley. PhD thesis submitted to 
Universiti Putra Malaysia. 

Molamohamadi, Z. (2014). The relationship between occupational safety, health, and 
environment, and sustainable development: A review and critique. 
International Journal of Innovation, Management and Technology, 5(3). 

Moran C, Britton NR.(1994). Emergency work experience and reac-tions to traumatic 
incidents. Journal of Trauma Stress; 7:575-85. 

Moutinho, L. and Hutcheson, G. D. (2000).  Modelling store patronage using 
comparative structural equation models. Journal of Targetting, Measurement 
and Analysis for Marketing, 8, 3: 259--275

Mrema, E. J., Ngowi, A. V, & Mamuya, S. H. D. (2015). Status of occupational health 
and safety and related challenges in expanding economy of Tanzania. Annals 
of Global Health, 81(4), 538–547.

MS 1722: Part 1: (2005), Occupational Safety and Health Management Systems-Part 
1: Requirements was establish to guide the company on safety and health 
aspect. Department of Standard Malaysia. 

MS 1722: Part 2: (2003), Occupational Safety and Health Managements Systems-Part 
2: Guidelines was developing to give the understanding to the company and 



© C
OP

UPM

120

guidance to employer to build up the Occupational Management System. 
Department of Standard Malaysia. 

Mumu, S. J., Saleh, F., Ara, F., Haque, R., & Ali, L. (2014). Awareness regarding risk 
factors of type 2 diabetes among individuals attending a tertiary-care hospital 
in Bangladesh: a cross-sectional study, BMC Research Notes, 7:599. 

Muindi, E. (2014). An assessment of workplace fire safety preparedness: A study in 
Kenya medical training college campuses in Eastern Kenya Region, submitted 
to the School of Public Health, University of Nairobi as a master thesis. 

Mydin, M. A. O. (2014). Human factors in fire safety management and prevention fire 
protection is the study and practice of mitigating the unwanted ef-, (1), 213–
219.

National Fire Protection Association. (1995). National Fire Codes. Quincy ,MA: 
NFPA 

National Safety Council, (2009). Module 4, Hazard prevention and control, safety 
management system, participant guide.  

Nee, A., Zailani, S., & Talib, L. (2011). Factors Affect Safety and Health Behavior of 
Logistics Workers in Malaysia: A Conceptual Framework, International 
Conference on Industrial Engineering and Operations Management, 1225–
1232.

Nilashi, M., Bagherifard, K., Ibrahim, O., Janahmadi, N., & Barisami, M. (2011). An 
Application Expert System for Evaluating Effective Factors on Trust in B2C 
Websites, Engineering, 3(11). 

Nilashi, M., & Ibrahim, O. B. (2014). A Model for Detecting Customer Level 
Intentions to Purchase in B2C Websites Using TOPSIS and Fuzzy Logic Rule-
Based System, Arabian Journal for Science and Engineering, 1-16. 

Norman, G. (2010). Likert scales, levels of measurement and the “laws” of statistics, 
Advances in Health Sciences Education, 15(5), 625–632.

Occupational Safety and Health Act (Act 514). (1994). Malaysia. Guidelines on 
Occupational Safety and Health Act (1994) Department of Occupational 
Safety and Health Ministry of Human Resources. Safety and Health (Vol. 
1994).

Occupational Safety and Health Master Plan for Malaysia 2015 (2009). Ministry of 
Human Resource, Putrajaya. 

OHSAS. (2007). Occupational health and safety management systems –
Requirements. Standard. OSHA. (2004), Principal Emergency Response and 
Preparedness, 8. 



© C
OP

UPM

121

Onder, E., Dag, S. (2013). Combining analytical hierarchy process and TOPSIS 
approaches for supplied selection in a cable company, Journal of Business, 
Economics Finance, 2,2. 

Önüt, S., Kara, S.S., Efendigil, T., (2009). “A hybrid fuzzy MCDM approach to 
machine tool selection”, Journal of Intelligent Manufacturing, 19, 443–453.

Onut, S., Soner, S., (2008). “Transshipment site selection using the AHP and TOPSIS 
approaches under fuzzy environment”, Waste Management, 28, 1552–1559. 

Park, H. (2014). No Title. 

Park, S. Y. (2009). An Analysis of the Technology Acceptance Model in 
Understanding University Students' Behavioral Intention to Use e-Learning. 
Educational Technology & Society, 12 (3), 150–162. 

Paté-Cornell ME. Organizational aspects of engineering system safety: the case of 
offshore platforms, Science; 250:1210e7, 1990. 

P. Chaturvedi, (2007). Occupational safety, health and environment and sustainable 
Economic Development, Concept Publishing Company, ch. 1, pp. 4-6. 

Pelling, M. and Wisner, B.  (2009).  Disaster Risk Reduction. Case from Urban areas 
of Africa, Earthscan Publishers: London, U.K. 

Philip P. Purpura , (2013). Safety in workplace , Security and Loss Prevention (Sixth 
Edition) , Pages 401–421. 

Peat J, Barton B (2005). Medical Statistics: A guide to data analysis and critical 
appraisal. Blackwell Publishing. 

Peterson D. (1982). Human error-reduction and safety management. New York: 
STPM Press. 

Pickard, R. (1994). Fire Safety and Protection in Historic Buildings in England and 
Ireland- Part II, Journal: Structural Survey, Vol. 12 No. 3, 1993/4, pp. 8 -10. 

Pirzadeh, N., Darestani, S.A. (2014). Evaluation and ranking performance indices of 
the organization with OSHAS 18001 standard, Trends in Life Science, 3, 489-
502.

Podsakoff, P. M., Bommer, W. H., Podsakoff, N. P., & MacKenzie, S. B. (2006). 
Relationships between leader reward and punishment behaviour and 
subordinate attitudes, perceptions, and behaviours: A meta-analytic review of 
existing and new research, Organizational Behavior and Human Decision 
Processes, 99(2), 113-142. 



© C
OP

UPM

122

Podgórski, D. (2015). Measuring operational performance of OSH management 
system – A demonstration of AHP-based selection of leading key performance 
indicators, Safety Science, 73, 146–166.  

Polanco, B. E. (n.d.). Failure Modes and Effects Analysis ( FMEA )— Fire Alarm 
System. 

Poon, L. (n.d.). Safety engineering design of buildings in Australia, 1–12. 

Q, Chen. (2004). “Sustainable development of occupational health and safety 
management system- active upgrading of corporate safety culture,” Safety 
Science, vol. 5, no. 4, pp. 108–113.

Rahman, R. A. (2008). OSH Management In Workplaces: The Legal Obligation. 
Research Bulletin of the Faculty of Economics and Management, 3, 11-13. 

Raines, J., Snow, R., Petersen, A., Harvey, J., Nichols, D., Aisbett, B., (2012). Pre-
shift fluid intake: effect on physiology, work and drinking during emergency 
wildfire fighting, Applied Ergonomics, 43, 532–540.

Raines, J., Snow, R., Nichols, D., Aisbett, B., (2015). Fluid intake, hydration, work 
physiology of wildfire fighters working in the heat over consecutive days, 
Annals Occupational Hygiene, 1–12. 

Raja Prasad, S. V. S., & Venkata Chalapathi, P. (2014). Analysis of safety 
performance in state and sector wise in India by using TOPSIS, Research 
Journal of Applied Sciences, Engineering and Technology, 7(21), 4541–4546. 

Rameezdeen, R., P. Chaminda and S. Weerasooriya, (2003). Study of construction 
accidents in Sri Lanka. Journal of Build Environment, 4(1): 36-48. 

Ramli,  a, Akasah, Z. a, & Masirin, M. I. M. (2013). Factors contributing building 
safety and health performance of low cost housing in Malaysia, Journal of 
Safety Engineering, 2(1): 1-9.

Rampal, K.G., (2000). Current developments and future directions of occupational 
health in Malaysia, Medicine Journal of Malaysia, 55 (3), 295–298. 

Rampal KG, Mohd Nizam J, Zulfa Azlin Z, Noor Hassim I. (2004). Awareness of 
Occupational Safety and Health Act 1994- Ten Years After Enactment. 
Malaysian, Journal Community Health, 10:3-6.

Rampal, K. G., & Mohd Nizam, J. (2006). Developing regulations for occupational 
exposures to health hazards in Malaysia, Regulatory Toxicology and 
Pharmacology, 46(2), 131–135.

Ramsay, J., Denny, F., Szivotnyak, K., Thomas, J., Corneliuson, E., Paxton, K.L., 
(2006). Identifying nursing hazards in the emergency department: a new 



© C
OP

UPM

123

approach to nursing job hazard analysis, Journal of Safety Research, 37 (1), 
63–74.

Reese, C.D. (2009). Occupational health and safety management : a practical 
approach. Boca Raton, Fla.; New York, N.Y.: CRC Press, 2009.

Reinhardt, T.E. and Ottmar, R.D.,(2004). Baseline measurements of smoke exposure 
among wildland firefighters, Journal of Occupational and Environmental 
Hygiene, 1(9), 593-606. 

Reinhold, K., Järvis, M., & Tint, P. (2015). Practical tool and procedure for workplace 
risk assessment: Evidence from SMEs in Estonia, Safety Science, 71(PC), 282–
291.

Reisen, F., & Meyer, C. P. M. (2011). S moke impacts on the fire ground: What are 
the exposure risks and how can potential health impacts be minimized? The 5th

International Wildland Fire Conference, Sun City, South Africa, 9-13. 

Robson, Clarke J, Cullen K, Bielecky A, Servin C, Bigelow P, Irvin E, Culyer A, 
Mahood Q. (2005). The effectiveness of Occupational Health and Safety 
Management System: A Systematic Review, Institute for Work &Health, 
Toronto . 

Robson, L., Clarke, J., Cullen, K., Bielecky, A., Severin, C., Bigelow, P., et al. (2007). 
The effectiveness of occupational health and safety management systems: a 
systematic review, Safety Science, 45, 329–353. 

Rocha, R. (2010). Institutional effects on occupational health and safety management 
systems, Human Factors and Ergonomics in Manufacturing and Service 
Industries, 3, 225.

Rodríguez-Marroyo, J., López-Satue, J., Pernía, R., Carballo, B., García-López, J., 
Fos-ter, C., Villa, J. (2012). Physiological work demands of Spanish wildland 
fire-fighters during wildfire suppression, International Archive of 
Occupational Environment Health, 85, 221–228.

Ruby BC, Shriver TC, Zderic TW, Sharkey BJ, Burks C, Tysk S.  (2002). Total energy 
expenditure during arduous wildfire suppression, Medicine Science & Sports 
Exercise, 34(6):1048e54. 

Sadoughi, S., Yarahmadi, R., Taghdisi, M. H., & Mehrabi, Y. (2012). Evaluating and 
prioritizing of performance indicators of health, safety, and environment using 
fuzzy TOPSIS, African Journal of Business Management, 6(5), 2026–2033.  

Safety policies, procedures, and rules : best practices. (2014), (August).
Safe Work Australia, 2010. Model Work Health and Safety Bill, Revised Draft 
26/11/ 2010. <www.safeworkaustralia.gov.au>. 



© C
OP

UPM

124

Said, S. M., Said, F., & Halim, Z. A. (2012). The determinants of industrial accidents 
in the Malaysian manufacturing sector, African Journal of Business 
Management, 6(February), 1999–2006.  

Salazar, M.K., Beaton, R. (2000). Ecological model of occupa-tional stress. 
Application to urban firefighters, Journal of the American Association of 
Occupational Health Nurses, (48):470-9. 

Salleh, N.H., and Ahmad, A.G. (2009). Fire safety management in heritage buildings: 
The current scenario in Malaysia.22nd CIPA Symposium, October 11-15, 
Kyoto, Japan. 

Salleh, N, H., (2011). Fire Safety and Protection Measures in Heritage Buildings with 
Special Consideration on Museum Buildings in Malaysia, PhD. Thesis USM. 

Sambasivan, M., Saiku, M., Bah, S.M., Ho, Jo-Ann H., (2013). Making the case for 
operating “Green”: impact of environmental proactivity on multiple perfor-
mance outcomes of Malaysian firms, Journal of Cleaner Production, 42, 
69e82.

Sasikumar, K (2015). A Study on cost effective risk management in construction 
through integrated management system using FMEA method, International 
Journal of Advanced Research Trends in Engineering and Technology, Voll 
II,X , 358–363. 

Schumacher, R. A., & Lvmks, R.G. (2010). Structural Equation Modeling. 3rd ed. 
Routledge.  

Scott, S.R. (2000). Safety performancemeasurement: identifying prospective
indicators with high validity, Professional Safety:36–9.

Shaluf, I., and Fakhru’l-Razi, A. (2003). Major hazard control: The Malaysian 
experience, Disaster Prevention and Management. 12: 420-427.

Shannon CE, Weaver W.(1974). “The mathematical theory of communication”. 
Urbana: The University of Illinois Press. 

Shih, H.S., Syur, H.J., & Lee, E.S. (2007). An extension of TOPSIS for group decision 
making, Mathematical and Computer Modeling, 45, 801-813. 

Smith DL, Horn G, Goldstein E, Petruzzello SJ, Brauer B, Fernhall B, Freund G, 
Hsiao-Wecksler ET, Rosengren K, Tangella K, Woods J. (2008). Firefighter 
fatalities and injuries: the role of heat stress and RPE. Champaign (IL): 
University of Illinois Fire Service Institute. 

Social Security Organization. (2006). SOCSO Annual Report 2006.Kuala Lumpur. 

Social Security Organization (2007). SOCSO Annual Report 2007, Social Security 
Organization, Kuala Lumpur. 



© C
OP

UPM

125

Soehod, K. & Laxman, L.K.P. (2007). Report on Law on Safety and Health in
Malaysia. Universiti Teknologi Malaysia. Retrieved from 
http://eprints.utm.my/2660/1/71777.pdf Assessed on 26 March 2015. 

Sousa, V., Almeida, N. M., & Dias, L. a. (2014). Risk-based management of 
occupational safety and health in the construction industry - Part 1: 
Background knowledge, Safety Science, 66, 75–86.  

Spinardi, G. (2016). Fire safety regulation: Prescription, performance, and 
professionalism, Fire Safety Journal, 80, 83–88. 

Stone, M. L. (n.d.). The Firefighting environment and its effects on reproductive 
health one departments desire to know more, 1–27. 

Sukamolson, S. (2007). Fundamentals of quantitative research Suphat Sukamolson, 
Ph.D. Language Institute Chulalongkorn University, 20.  

Surienty, L. (2012). Management practices and OSH implementation in SMES in 
Management Practices and OSH implementation in SMEs in Malaysia. School 
of Management, Universiti Sains Malaysia 11800 Minden, Pulau Pinang.  
Malaysia, (February), 1–13.

Suwa T, Hogg JC, Quinlan KB, Ohgami A, Vincent R, van Eeden SF. (2002). 
Particulate air pollution induces progression of atherosclerosis, Journal of 
American College Cardiology, 39:935e42.

Tabirca, S., Yang, L. T., & Tabirca, T. (2015). Fire hazard safety optimization, 
Procedia Computer Science, 51(1), 2759–2763.  

Taderera, H. (2012). Occupational health and safety management systems: 
institutional and regulatory frameworks in Zimbabwe, International Journal 
of Human Resource Studies, 2(4), 99–117. 

Takeyama, H., Itani, T., Tachi, N., Sakamura, O., Murata, K., Inoue, T., Takanishi, T.,
Suzumura, H., Niwa, S. (2009). Effects of a modified ambulance night shift 
system on fatigue and physiological function among ambulance paramedics, 
Journal of Occupational Health, 51:204-9. 

Tam, C.M., Tong, T.K.L., Chiu, G.C.V. & Fung, I.W.H. (2002). Non-structural fuzzy 
decision support system for evaluation of construction safety management 
system, International Journal of Project Management, 20, pp 303–313.

Tappura, S., Siev, N.M., Heikkil, J., Jussila, A., & Nenonen, N. (2015). A management 
accounting perspective on safety, Safety Science, 71(PB), 151–159.  

Teddlie, C., & Yu, F. (2007). Mixed Methods Sampling: A Typology with Examples, 
Journal of Mixed Methods Research, 1(1), 77–100.  



© C
OP

UPM

126

Teo, A.L., and Phang, T.W. (2005). Singapore’s Contractors’ Attitudes Towards 
Safety Culture, Journal of Construction Research, 6: 157-178.

Tengku-H, Tengku, A, Adura. (2010). Making sense of environmental goverance: A 
study of E-waste in Malaysia, Durham thesis, Durham University.  

The legal framework (1994). Safety And Health. 

Thode, H.J. (2002). Testing for normality. New York: Marcel Dekker.

Thompson, R. C., Hilton, T. F., & Witt, L. A. (1998). Where the safety rubber meets 
the shop floor: A confirmatory model of management influence on workplace 
safety. Journal of Safety Research, 29, 15-24. 

Toole, T.M. (2002). Construction site safety roles, Journal of Construction 
Engineering and Management, 128(3), 203-210. 

Toscano, G., Jack, T., Ben, V. (1996). Occupational injury fatalities. Stat bull Metrop 
Insur Co, Safety and health at work, 77:12-22 

Tsaur, S.H., Chang, T.Y., Yen, C.H., (2002). “The evaluation of airline service quality 
by fuzzy MCDM”, Tourism Management ,23, 107–115, (2002). 

Tulashie, S. K., Addai, E. K., & Annan, J.-S. (2016). Exposure assessment, a 
preventive process in managing workplace safety and health, challenges in 
Ghana, Safety Science, 84, 210–215.  

Turekova, I., Balog, K. (2010). The Environmental Impacts of Fire-Fighting Foams. 
Materials Science and Technology, 111-120. 

Tzeng, G.H., Lin, C.W., Opricovic, S., (2005). “Multi-criteria analysis of alternative-
fuel buses for public transportation”, Energy Policy, 33, 1373–1383. 

United States Fire Administration, (2009). Firefighter fatalities in the United States in 
2008. United States Fire Administration, Federal Emergency Management 
Agency, Emmitsburg, MD. 

Unnikrishnan, S., Iqbal, R., Singh, A., & Nimkar, I. M. (2015). Safety Management 
Practices in Small and Medium Enterprises in India, Safety and Health at 
Work, 6(1), 46–55.  

Vassie, L., Tomas, J. M. and Oliver, A. (2000). Health and Safety Management in UK 
and Spanish SMEs: A Comparative Study, Journal of Safety Research. 31: 35-
43.

Versen, P. (1983). Employers’ and workers’ cooperation. ILO Encyclopedia of 
Occupational Safety and Health. 1. 3rd ed.: 754-756. 



© C
OP

UPM

127

Vorapongsathorn, T., Taejaroenkul, S. and Viwatwongkasem, C. A comparison of 
type I error and power of Bartlett’s test, Levene’s test and Cochran’s test under
violation of assumptions Songklanakarin, Journal of Science. Technology., 
2004, 26(4): 537-547 

Vredenburgh, A. G. (1998). Safety management: which organisational factors predict 
hospital employee accidents rates? PhD Thesis. California School of 
Professional Psychology, San Diego, CA. 

Vredenburgh, A. G. (2002). Organizational safety: Which management practices are 
most effective in reducing employee injury rates? Journal of safety research, 
33, 259-276.   

Walters, D. (Ed.), (2002). Regulating Health and Safety Management in the European 
Union. P.IE.-Peter Lang, Brussels. 

Walters, D. (2010). The Role of Worker Representation and Consultation in Managing 
Health and Safety in the Construction Industry, 5–7.

Walton SM, Conrad KM, Furner SE, Samo DG. (2003). Cause, type, and workers’ 
compensation costs of injury to fire fighters, American Journal of Industrial 
Medicine, 43(4):454e8. 

Wang, Y.M., and Elhag, T. (2006). Fuzzy TOPSIS method based on alpha level sets 
with an application to bridge risk assessment, Expert Systems with 
Applications, 31(2), 309–319.

Wang, S.H., Wang, W.C., Wang, K.C., & Shih, S.Y. (2015). Applying building 
information modeling to support fire safety management, Automation in 
Construction, 59, 158–167. 

Ward CL, Lombard CJ, Gwebushe N (2006). Critical incident exposure in South 
African emergency services personnel: prevalence and associated mental 
health issues, Emergency Medicine Journal; 23:226-31.

Wharton, L. (2003). Health and safety: why safe is sound–reducing workplace injuries 
in New Zealand, death seems to be an occupational hazard–and its costing us 
dearly. Why are our workplace safety statistics so bad and what are we doing 
about it?, New Zealand Management, September: 38-42. 

WHO. (October 11-14, 1994). Global strategy on occupational health for all: The way 
to health at work. Recommendation of the second meeting of the WHO 
Collaborating Centres in Occupational Health, Available: [Online]. China. 
Beijing, http://www.who.int/occupational_health/globstrategy/en/. 

WHO, (2012)“Health indicators of sustainable jobs,” presented at Initial findings from 
a WHO Expert Consultation, pp. 17-18, May . 



© C
OP

UPM

128

Williams, R. (2015). Brief Overview of LISREL & Related Programs & Techniques 
(Optional)University of Notre Dame, http://www3.nd.edu/~rwilliam/, Last 
revised April 6. 

Wong, F.K.W, Chan, S.C.M., Tse, R.Y.C., Love, P.E.D. (2000). Improving safety 
knowledge through training -The case of Hong Kong, Journal of safety 
Research, 33, 259-276. 

Wong, K.H.L., & Xie, D.Y. (2014). Fire safety management strategy of complex 
developments, Procedia Engineering, 71, 410–420.

Wurzelbacher, S., & Jin, Y. (2011). A framework for evaluating OSH program 
effectiveness using leading and trailing metrics, Journal of Safety Research,
42(3), 199–207.  

Yaghmale, F. (2003). Content validity and its estimation, Journal of Medical 
Education, 3.1.

Yatim, M.Y. (2009). Fire Safety Models for High-Rise Residential Buildings in 
Malaysia, Submitted for the degree of Doctor of Philosophy, Heriot-Watt 
University, School of the built Environment 

Yamataki, H., Suwazono, Y., Okubo, Y., Miyamoto, T., Uetani, M., Kobayashi, E. 
and Nogawa, K. (2006). “Health status of workers in small and medium-sized 
companies and compared to large companies in Japan”, Journal of 
Occupational Health, Vol. 48, pp. 166-74. 

Yacubu, D.M. (2014). Assessment of performance compliance with construction site 
safety manaegement system in Klang Valley .PhD thesis ,Universiti Putra 
Malaysia. 

Yen, K.Y. (2014). A path toward safer heritage buildings through excellent fire 
prevention and control system in Malaysia Fire prevention & control system 
by Fire Rescue Department Malaysia, International Organization for 
Standardization, (1), 231–242.

Yong, D. (2006). Plant location selection based on fuzzy TOPSIS, International 
Journal of Advanced Manufacturing Technology, 28(7-8), 839-844. 

Yorio, P. L., Willmer, D. R., & Moore, S. M. (2015). Health and safety management 
systems through a multilevel and strategic management perspective: 
Theoretical and empirical considerations, Safety Science, 72, 221–228. 

Yusuf, A.H. (2010). Determining sufficiency of sample size in management survey 
research activities, International journal of organizational management and 
entrepreneurship development, 03; 6(1):119-130. 

Zafar, S.N., Reem, S., Sana, W., Akbar Jaleel, Z., Talha, V., Mehrine, S., Wajeeha, 
Y., Saman, S., Sarah, S. (2008). Self-medication amongst university students 



© C
OP

UPM

129

of Karachi, Journal of Prevalence, Knowledge and Attitudes. JPMA, 58 (4), 
pp. 214–217.  

Zahari, N. F., Alimin, a. F., Sudirman, M. D., & Mydin, M. a. (2014). A Study on 
problems arises in practicing fire drill in high rise building in Kuala Lumpur, 
E3S Web of Conferences, 3, 01017. 

Zanakis, S.H., Solomon, A., Wishart, N., & Dublish, S. (1998). Multi-attribute 
decision making: A simulation comparison of select methods, European 
Journal of Operational Research, 107(3), 507-529. 

Zeleny, M. (1982). “Multiple criteria decision making”, New York: McGraw-Hill.

Zhang, X.Z., Wang, T.Li. (2010). The current status of occupational health in China, 
Environmental Health Prevention Medicine Journal. 15 (5) 263–270.

Zin, S. M., & Ismail, F. (2012). Employers’ behavioral safety compliance factors 
toward occupational, safety and health improvement in the construction
industry, Procedia - Social and Behavioral Sciences, 36(June 2011), 742–751.  

Zou, Z., Sun, J., and Ren G. (2005). “Study and application on the entropy method for 
determination of weight of evaluating indicators in fuzzy synthetic evaluation 
for water quality assessment”, ACTA Scientiae Circumstantiate, Vol. 25, No. 
4, pp. 552 – 556.


