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ABSTRACT

Introduction: This research was conducted in order to measure level of knowledge,
attitude and practice (KAP) discerned by the people who are working in Oil and Gas
(O&GO) field at offshore petroleum platform towards hazardous chemicals. There were
few related researches had been published but most of them were focusing on
occupational safety in the platform as a whole and none of the study is focusing on KAP
towards hazardous chemicals and health complications.This study discovered the level
of KAP on exposure of hazardous chemicals, the association of social demographic data
(SDD) which were age, academic qualification, working position and experience with
KAP, the association of knowledge with attitude, knowledge with practice and attitude
with practice among the workers towards hazardous chemicals and the commonest
health effects related to the workers. Method: A cross-sectional study was conducted
among 130 offshore workers in Petronas Carigali Sdn. Bhd., Kerteh, Terengganu using
convenience sampling method. Well-structured questionnaires were distributed among
the participants and all data were further analysed by using SPSS software and the
association between the variables were tested using Chi-square test. Result: The KAP
level of the workers in percentage was high (96.15%) for knowledge and excellent in
attitude (93.85%) and practice 96.15%). There was an association between SDD
(working position) with level of practice (p=0.032) among the offshore workers. In
addition, there was also a significant association between level of attitude with their
level of practice (p=0.002). The finding reveals there was no association between other
SDD with level of KAP. There was no association found between level of knowledge
either with level of attitude or level of practice among the offshore workers. Conclusion:
Working position may have significant effect in determining individual level of practice
in performing the roles. The level of attitude also may affect individual level of practice
as being manifested based on the result. Respiratory irritation was the highest of most
known hazardous chemicals to health among the offshore workers, followed by immune
system disorder. In the future research, the level of KAP can be measured among
onshore workers as well in order to compare the quality and attributes in performing
their roles towards hazardous chemicals. This is to ensure people who are working in
oil and gas sector will be equipped with excellent KAP level.
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND OF THE STUDY

One of the most important milestones for the Malaysian oil and gas industry was the
creation of Petroliam Nasional Berhad or also known as PETRONAS, with 43% of
Malaysia’s total production. The petroleum and natural gas mining industry recorded a
total of 13,304 employees in 2011, which consists of managerial and professional,
technical and supervisory, clerical, general workers, operative workers directly
employed and operative workers employed through labor contractors (Department of
Statistics Malaysia, 2012). Each of them especially the workers at offshore should know
about the occupational safety and health organization to protect them from any
accidents and cases. This type of worker is exposed to hazardous chemicals in any gas,
water or solid form. Occupational hazards like exposure to chemical, biological and
radiological agents are a concern and rated according to the severity of the harm they
cause — a significant hazard being one with the potential to cause a critical injury or
death (Ontario Ministry of Labour, October, 2013).

The fascination of offshore work is the offshore petroleum workers are paid with
the high income and being seen as prestige in their profession. However, the reality of
the offshore petroleum workers, they are facing imminent dangers such as natural
disasters (Cruz and Krausmann, 2009), fire and explosion (Hgivik et al., 2009),
psychological stress triggered by the work and continuous work shift (Berthelsen et al.,
2015) as well as hazardous chemical exposure (Kirkeleit et al., 2010; Stenehjem et al.,

2017).



In fact, offshore oil and gas industry work is well known as a life-threatening
occupation especially when the offshore petroleum workers have to face with hazardous
chemical exposure which can cause severe health complications such as acute
myelogenous leukemia (Kirkeleit et al., 2008), oesophageal adenocarcinoma (Kirkeleit
et al., 2010), lung cancer, cardiovascular disease (Dadashzadeh et al., 2014), lympho
haematopoietic cancer (Stenehjem et al., 2015), skin cancer (Stenehjem et al., 2017)
and mercury exposure (Farid and Yusoff, 2009).

Chemical is one of the hazards that always associated with most severe
industrial accidents. A proper and better safety assessments and procedures need to be
implemented to prevent severe incidents from occur at workplace. Chemical hazards
receive less attention than other major hazards at offshore industry such as fires,
explosions, platforms capsize and blow-outs with oil spills on the sea. A study
conducted by the Cancer Registry of Norway reported that offshore workers have a
higher risk in getting leukaemia due to the prolong exposure to benzene. Offshore
workers with frequent contact to oil and oil products showed a higher frequency of skin
illnesses (Lindooe & Stene, 2011). Department of Occupational Safety and Health
(2016) reported that the highest occupational diseases and poisonings in Malaysia was
noise-induced hearing disorders (74.5%), followed by occupational musculoskeletal
diseases (4.5%) and occupational lung diseases (2.5%). From the data, it showed that
chemical hazards might occurs at Malaysian offshore industry due to the reported cases
of occupational lung disease among offshore workers.

This is the first attempt to evaluate the knowledge, attitudes and practices (KAP)
towards hazardous chemical and health complications among offshore petroleum
workers who are daily vulnerably exposed which may lead to the various health effects.

The benefit of this study is to provide in depth knowledge of awareness to hazardous



chemical and health complications among offshore petroleum workers which could
assist in educating and creating awareness with regards the exposure effects to them and

environmental health safe practices in the open sea.

1.2 STATEMENT OF THE PROBLEM

Despite the economic importance of oil and gas industry, many petroleum companies
overlooked the health complications after exposure to hazardous chemical among
offshore petroleum workers which are at risk for morbidity and mortality. Many
previous studies were focusing on health effects of offshore workers especially in terms
of shift work and psychological stress (Barnes et al., 1998; Ross, 2009; Harris et al.,
2010; Fossum et al., 2013; Berthelsen et al., 2015).

Only several studies were carried out on health effects of offshore workers
towards exposure to hazardous chemical (Glass et al., 2010; Dadashzadeh et al., 2014).
In fact, hazardous chemical is one of the common hazards that can cause health
complications to offshore petroleum workers (Vinnem et al., 2006; Dadashzadeh et al.,
2014).

With regards to KAP study, most of the study done among offshore petroleum
workers were focused on occupational safety in the platform as a whole (Mearns & Flin,
1995) and none of the study was concentrating on hazardous chemical and health
complications. Interestingly, a study done on health complications specifically multiple
sclerosis disorder among offshore workers was not related to exposure to crude oil
(hazardous chemical) but it was occurred due to low education level. The authors
explained that education level is usually associated with life style factor which could be

the trigger to multiple sclerosis among offshore workers (Riise et al., 2011). Therefore,



it is clearly showed that the root of problem of exposure to hazardous chemical related
to knowledge of the workers.

The main concern regarding this issue is many previous researches only focused
on hazardous chemicals and health effects towards only certain fields such as
agriculture, industrial hygiene, occupational medicine, waste recycling and municipal
waste management except for oil and gases (O&G) field. This approach is unfair for
those who work in onshore and offshore regions as they also need to be thought and
educated regarding the health effects associated with hazardous chemicals encountered
daily. Offshore workers are vulnerable and exposed directly to the hazardous chemicals
every day while working at the platform and have a high risk for accident and explosion.
In addition, most of the studies are merely focus on types of health effects occurred after
being exposed with hazardous chemicals, however no available research associate to
knowledge, attitude and practice perceived by the respondents.

Hazardous chemicals do have negative health effects towards human. A research
conducted by Senthil et al. (2014) shows that among 482 healthcare workers; 81.5%
individuals have been reported to exposed with hazardous chemicals, 93.9% has direct
skin contact with infectious materials and 39% does not even recognize those work-
related hazards. Uddin and Gutberlet (2018) mentioned that 74% out of 235 respondents
experienced various kinds of occupation-related diseases such as stomach diseases, skin
diseases, kidney diseases and back pain. 63% of the respondents were also having other
health hazards such as cuts, broken bones, burns, eye problems and headache. The
research was conducted in city of Ullaanbaatar, Mongolia. These percentages are clearly
shows that more research needs to be done in order to equip knowledge regarding

hazardous chemicals and health effects towards individuals.



Hence, to the best of researcher knowledge, there is no study have been done on
elucidating the knowledge, attitudes and practices of hazardous chemical and health
complications among offshore petroleum workers. Thus, the present study is essential
in providing baseline quantitative data on offshore petroleum workers KAP towards
hazardous chemical and health complications information knowledge for preventive
and control measures. The finding of this KAP study will become a guideline for the
offshore petroleum workers to be prepared in managing hazardous chemical properly
by following all the rules and regulations as this is an important aspect for safety in the
offshore industry.

Thus, this study should be conducted in order to measure level of knowledge,

attitude and practice discerned by the people who are working in O&G field (offshore).

1.3 RESEARCH OBJECTIVES

1. To determine the level of knowledge, attitude and practice towards hazardous
chemicals and health effects among offshore workers in oil and gas industries

2. To investigate the association between socio-demographic data (age, qualification,
position and working experience) with level of knowledge, level of attitude and level
of practice towards hazardous chemicals and health effects among offshore workers
in oil and gas industries

3. To identify the most popular health effects known by the offshore workers in oil and
gas industries related to hazardous chemicals

4. To study the association between level of knowledge with level of attitude, level of
knowledge with level of practice and level of attitude with level of practice towards
hazardous chemicals and health effects among offshore workers in oil and gas

industries



1.4 RESEARCH QUESTIONS

1. What is the level of knowledge, attitude and practice towards hazardous chemicals
and health effects among offshore workers in oil and gas industries?

2. How socio-demographic data (age, qualification, position and working experience)
associated with level of knowledge, level of attitude and level of practice towards
hazardous chemicals and health effects among offshore workers?

3. What is the most popular health effects known by the offshore workers in oil and gas
industries related to hazardous chemicals?

4. What is the association between level of knowledge with level of attitude, level of
knowledge with level of practice and level of attitude with level of practice towards

hazardous chemicals and health effects among offshore workers?

1.5 RESEARCH HYPOTHESIS

1. There is an association between socio-demographic data (age, qualification, position
and working experience) with levels of KAP towards hazardous chemicals and
health effects among offshore workers.

2. There is an association between level of knowledge with level of attitude, level of
knowledge with level of practice and level of attitude with level of practice towards

hazardous chemicals and health effects among offshore workers.

1.6 SIGNIFICANCE OF THE STUDY

The present study was held to determine the level of knowledge, attitude and practice
of hazardous chemical and health complications among offshore petroleum workers.

Quantitative data and information regarding offshore petroleum workers on KAP



towards hazardous chemical and health complications were used as a baseline for
preventive and control measures in order to prevent accidental of hazardous chemical
exposure. Knowledge, attitude and practice at working site are important to avoid any
accident from occur at workplace.

The present study also contributes to the realization of development programs
for offshore petroleum workforce in forms of knowledge production related to
organizational practice and guidelines for action towards minimizing the hazardous
chemical exposure. Occupational safety and health management system of organization
can be improved through evaluation of KAP among the offshore workers. The common
health complication can also be obtained from this study thus early precaution can be
made such as reserving related medications and awareness program. Besides, by doing
this study, it is hoped to reduce the potential human error and potential undesirable
events in the offshore petroleum sector.

This study directly focused on level of KAP of hazardous chemicals and health
effects among offshore workers of O&G plants in Kerteh, Terengganu. This study
discovered whether the level of knowledge, attitude and practice on exposure of
hazardous chemicals and health effects primarily related to the age, qualification,
position and working experience of the workers. The results of the study may act as an
indicator for the workers to increase their knowledge regarding the health effects of
hazardous chemicals towards them. The offshore workers are also expected to apply
enhanced attitude and practice safety measures in order to minimize any risks of
negative health effects throughout their working condition.

Furthermore, this study may assist the higher authority or management of the
offshore workers in providing proper education and training for them in minimizing the

risks of bad health effects caused by hazardous chemicals. The workers may be



benefited from this study as they will gain knowledge and information as well as

awareness regarding the effects of hazardous chemicals towards their health.



CHAPTER TWO
LITERATURE REVIEW

2.1 OVERVIEW OF OFFSHORE INDUSTRY

Oil was first discovered in Malaysia in 1910 in Miri, Sarawak. Malaysian government
had initiated two important events that shaped the Malaysia’s O&G industries which
were Petroleum Development Act that had been approved by Malaysia’s Parliament
and the PETRONAS which had been established to manage the petroleum resources of
the country and provides support in resource planning, marketing and distribution
(Abdullah, 2012).

In oil and gas industry, the offshore work that occurs in the platforms is usually
fixed platforms, semi-submersible platforms or floating structures. The offshore
platforms usually comprise three main sections which are the drilling area, the process
area and living accommodations (Smith, 2013). The offshore petroleum workers can
be ranged from the engineers, supervisors, managers (Husin et al., 2012), occupational
health safety officers (Flin et al., 1996), maintenance officers and process technician
(Smith, 2013). The activities include exploration (Suslick and Schiozer, 2004), oil
piping (Keprate et al., 2017), drilling operation (Bakke et al., 2013), production,
maintenance (Okoh, 2015), operations and inspection (Tamin etal., 2017) in accordance
with job scope or categories at the offshore platform. Depending on the job scope of
staff, offshore petroleum workers are usually exposed to elements that affect their life,
health and safety (Okoh, 2015). The elements such as hazardous chemical, air pollution
and unusual weather conditions commonly affected them (Villasenor et al., 2003).
Among these elements, hazardous chemical is one of the major hazard occurrence

reported among offshore petroleum workers (Vinnem et al., 2006).



Occupational Safety and Health (Use and Standard of Exposure of Chemicals
Hazardous to Health) Regulation 2000 had been implemented under Section 66 of
OSHA 1994 to protect health and safety of workers from the exposure of chemicals
hazards at the workplace. The act aims to provide legal framework for the employer to
control and minimize the use of chemical hazardous to health, to set a standard
workplace exposure to the safest level and to encourage an excellent management in

managing chemical hazardous to health (Omar, 2016).

2.2 HAZARDOUS CHEMICAL EXPOSURE AND HEALTH
COMPLICATIONS AT OFFSHORE PLATFORM

Offshore workplace is very synonym with various different types of chemicals.
Different types of chemicals exhibit different risks to the workers. The poisonous
chemicals are usually known as toxic substances. There are several types of chemical
hazards which are corrosives, explosive and poisonous chemicals that lead to short-term
and long-term effects. The corrosives chemicals are acids and alkalis that may cause
severe corrosion and burns to the workers. The explosive chemicals are the chemicals
that may cause fires and explosions at the workplace. The poisonous chemicals are the
chemicals that can cause short-term and long-term effects to exposed people. Short-
term effects of poisonous chemicals are the chemicals that shows immediate symptoms
after initial exposure to the chemicals such as problems with breathing, skin and eyes.
The long-term effects of poisonous chemicals are the chemicals that sho delayed
symptoms due to the incubation time after the exposure. The examples of poisonous
chemicals with long-term effects are asbestos, alcohol, tar and some metals (mercury)

(FalckNutec Netherlands B.V, 2008).

10



Various potential mode of hazardous chemical transmission in the offshore
environment as revealed by many previous studies including inhaling aerosols and
vapour or airborne (Dadashzadeh et al., 2014), water and skin contact (Rosenfeld and
Feng, 2011). Specific hazardous chemical agents might be possible to cause health
complications include hydrocarbon (Okoh, 2015), toluene and benzene (Hopf et al.,
2012), polycarbon and mix chemicals (Rosenfeld & Feng, 2011). Usually in offshore
platform setting, the most common chemical agent caused severe health complications
is hydrocarbon (Anifowose et al., 2016; Dadashzadeh et al., 2014; Olsen et al., 2015).
Hydrocarbon is carcinogenic and in fact there are several reported cases pertaining to
cancer occurrence among offshore petroleum workers after exposure to this chemical
agent (Stenehjem et al., 2017). Besides hydrocarbon, benzene has been reported to
cause leukaemia among offshore petroleum workers in Canada, the United Kingdom
and The United States (Glass et al., 2010). Another study reported the low concentration
of toluene exposure can affect the central nervous system in offshore petroleum workers
(Hopf et al., 2012). Other chemicals that can cause acute and chronic respiratory illness
such as cardiac arrhythmia, obliterative bronchiolitis and unconsciousness are carbon
monoxide (CO), nitrogen dioxide (NO2) and methane (CH4), respectively
(Dadashzadeh et al., 2014).

In Norway, a study on offshore workers on exposure to hazardous chemical
suggested that chemical such as asbestos, silica dust, chlorinated hydrocarbon, volatile
sulphur compounds, polycyclic aromatic hydrocarbon and mineral oils may cause
oesophageal cancer. The study also reported that oesophageal cancer was significantly
detected among upstream offshore operators but did not show any significant

association with the age factor (Kirkeleit et al., 2010).
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