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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in 
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DEVELOPMENT OF SEMI-QUANTITATIVE MODEL FOR 
OCCUPATIONAL STRESS RISK ASSESSMENT MATRIX AT PORT 

TERMINAL IN PENANG, MALAYSIA AT PORT TERMINAL IN PENANG

By

NORWAHIDA BINTI YAKUB @ YAAKUB

June 2021

Chair   : Associate Professor Mohd Rafee Bin Baharudin, PhD
Faculty: Medicine and Health Sciences

The port sector is a subsystem of the supply chain and is considered vital in Malaysia. 
Occupational stress is increasing among port employees due to a high-risk working 
environment. Risk assessment is the first step in identifying any potential risk or flaw 
related to OHS issues and supporting decision-making in OHS implementation to 
decrease ill health issues. While legislation establishes rules for risk assessment, 
employers often lack adequate guidance and are exposed to psychosocial issues such as 
occupational stress. The main objective of this study is to develop a risk matrix model 
that is primarily focused on occupational stress. The model will be designated the 
Occupational Stress Risk Assessment Matrix (OSRAM), and it will have three 
dimensions: Likelihood (L), Severity (S), and Control Modification Factor (CMF). This 
approach was used to identify hazards and determine the initial and residual risk 
associated with risk factors that contributed to occupational stress. A cross sectional 
survey was conducted in Penang port terminal, resulting in the selection of 310 
respondents from a total population of 380 using a simple random sample approach that 
met inclusion and exclusion criteria. The processes consisted of two stages. Specifically, 
the first phase comprised the collecting of baseline data, and the second phase involved 
the development of a risk assessment matrix applying a semi-quantitative methodology 
approach. Additionally, SPSS version 25.0 and SPSS AMOS were performed to examine 
all data from the Socio-Demographic Survey, Job Content Questionnaire (JCQ), and 
Occupational Health Safety Monitoring Questionnaire (OHSMQ). The OSRAM 
technique was used to determine the probability of a hazard, the severity of the hazard, 
and the CMF of the assessed activities linked with this risk factor. The statistical analysis 
included descriptive analysis, chi-square, structural equation modelling (SEM), and 
paired sample t-test analysis. The response rate was 98 percent as a result. The 
sociodemographic distribution was studied, and age was shown to be significantly 
associated with occupational stress (p = 0.03). Job strain was found to be prevalent in 
68.8 percent of cases. The majority of occupational stress risk factors are strongly 
associated with occupational stress, and SEM analysis proves that a modest risk 
contributed to occupational stress. OSRAM was constructed as a 5x5 matrix containing 
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STRESSOR dimensions, severity level, and CMF. The five risk categories are very low 
(VL), low (L), moderate (M), high (H), and extremely high (EH), with a score ranging 
from one to twenty-five. OSRAM was applied in a container port, and the majority of 
hazards analysed indicated a reduction in the risk level associated with the eight selected 
activities. A comparison has been made between OSRAM and present RAM, as well as 
the stress scale. As a result, a significant link between OSRAM and the current matrix 
was discovered, with a p value less than 0.05. According to the stress scale, all work 
activities were deemed significant. The OSRAM responds more accurately than existing 
RAM as a risk estimator. In conclusion, OSRAM has established itself as a critical OHS 
risk assessment instrument, particularly in the Malaysian port industry. 
 
 
Keywords: risk assessment matrix, modifying risk factor, occupational stress, port 
industry 
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Sektor pelabuhan adalah subsistem rantaian bekalan dan dianggap penting di Malaysia. 
Tekanan pekerjaan semakin meningkat di kalangan pekerja pelabuhan kerana 
persekitaran kerja yang berisiko tinggi. Penilaian risiko ialah langkah pertama dalam 
mengenal pasti sebarang potensi risiko atau kecacatan yang berkaitan dengan isu OHS 
dan menyokong pembuatan keputusan dalam pelaksanaan OHS untuk mengurangkan 
masalah kesihatan. Walaupun undang-undang menetapkan peraturan untuk penilaian 
risiko, majikan sering kekurangan panduan yang mencukupi dan terdedah kepada isu 
psikososial seperti tekanan pekerjaan. Objektif utama kajian ini adalah untuk 
membangunkan model matriks risiko yang tertumpu terutamanya kepada tekanan 
pekerjaan. Model ini dinamakan Matriks Penilaian Risiko Tekanan Pekerjaan (MPRPP) 
yang mana terdapat tiga magnitude iaitu Kebarangkalian (L), Keterukan (S) dan Faktor 
Modifikasi Kawalan (CMF). Pendekatan ini digunakan untuk mengenal pasti bahaya dan 
menentukan risiko awal dan baki yang dikaitkan dengan faktor risiko yang menyumbang 
kepada tekanan pekerjaan. Tinjauan keratan rentas telah dijalankan di terminal pelabuhan 
Pulau Pinang, menghasilkan pemilihan 310 responden daripada jumlah populasi 380 
menggunakan pendekatan sampel rawak mudah yang memenuhi kriteria kemasukan dan 
pengecualian. Proses tersebut terdiri daripada dua peringkat. Secara khususnya, fasa 
pertama terdiri daripada pengumpulan data asas, dan fasa kedua melibatkan 
pembangunan matriks penilaian risiko yang menggunakan pendekatan metodologi 
separa kuantitatif. Selain itu, SPSS versi 25.0 dan SPSS AMOS telah dilakukan untuk 
memeriksa semua data daripada Tinjauan Sosio-Demografi, Soal Selidik Kandungan 
Pekerjaan (JCQ), dan Soal Selidik Pemantauan Keselamatan Kesihatan Pekerjaan 
(OHSMQ). Teknik OSRAM digunakan untuk menentukan kebarangkalian bahaya, 
keterukan bahaya, dan CMF aktiviti yang dinilai yang dikaitkan dengan faktor risiko ini. 
Analisis statistik termasuk analisis deskriptif, khi kuasa dua, pemodelan persamaan 
struktur (SEM), dan analisis ujian-t sampel berpasangan. Kadar tindak balas adalah 98 
peratus sebagai hasilnya. Taburan sosiodemografi telah dikaji, dan umur ditunjukkan 
secara signifikan dikaitkan dengan tekanan pekerjaan (p = 0.03). Ketegangan kerja 
didapati berleluasa dalam 68.8 peratus kes. Majoriti faktor risiko tekanan pekerjaan 



© C
OPYRIG

HT U
PM

iv 
 

sangat dikaitkan dengan tekanan pekerjaan, dan analisis SEM membuktikan bahawa 
risiko yang sederhana menyumbang kepada tekanan pekerjaan. MPRPP dibangunkan 
sebagai matriks 5x5 yang mengandungi dimensi STRESSOR, tahap keterukan dan CMF. 
Lima kategori risiko adalah sangat rendah (VL), rendah (L), sederhana (M), tinggi (H), 
dan sangat tinggi (EH), dengan skor antara satu hingga dua puluh lima. OSRAM telah 
digunakan dalam pelabuhan kontena, dan majoriti bahaya yang dianalisis menunjukkan 
pengurangan dalam tahap risiko yang berkaitan dengan lapan aktiviti terpilih. 
Perbandingan telah dibuat antara OSRAM dan RAM sekarang, serta skala tekanan. 
Akibatnya, pautan yang ketara antara OSRAM dan matriks semasa ditemui, dengan nilai 
p kurang daripada 0.05. Mengikut skala tekanan, semua aktiviti kerja dianggap penting. 
OSRAM bertindak balas dengan lebih tepat daripada RAM sedia ada sebagai penganggar 
risiko. Kesimpulannya, OSRAM telah memantapkan dirinya sebagai instrumen penilaian 
risiko OHS yang kritikal, khususnya dalam industri pelabuhan Malaysia. 
 
 
Kata kunci: penilaian risiko, matrik, tekanan pekerjaan, terminal pelabuhan 
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CHAPTER 1

INTRODUCTION

This chapter provides an introduction to the issue of occupational stress occurring in the 
port terminal industry. The significance of this research is also elaborated, followed by 
the objectives and the corresponding hypothesis. The conceptual framework of this 
research is presented, while the conceptual and operational definition of the related key 
terminologies is highlighted.

1.1 Research Background

Psychosocial hazard is one of the major group hazards in occupational safety and health 
(Chen et al., 2018). Sub hazard refers to the type of hazard which results in short-term 
stress and long-term strains. In relation to the workplace, it is known as occupational 
stress or work-related stress (Commonwealth of Australia Safe, 2016). Occupational 
stress is an inferior condition through which physical, mental, and emotional responses 
occur when an employee perceives that the job demands exceed their capabilities, needs, 
or resources (Desouky & Allam, 2017). Besides, as it results in various external and 
internal interactions between the employee and work environment, the long-term effects 
of it could contribute to psychological and physical injuries (Safe Work Australia, 2018; 
ILO, 2016). 

Levinson (1970) stated that a career requires the devotion of almost half of an 

(Mohajan, 2012). Currently, occupational stress issues have gained worldwide attention, 
and they have become prevalent in the area of occupational health over the last three 
decades. The globalisation and dramatic changes occurring in the career world develop 
the magnitude of the problem established by ILO (2016). Four examples of occupational 
stress are higher job demands and workload, employment, labour relations, work 
organisation and restructuring. Many organisations attempt to reduce work-related stress 
due to the realisation of the significant strains it causes on corporate productivity (Islam, 
Mohajan, & Datta, 2012). 

Occupational stress was perceived in the 20th century (Schnall, Dobson, Rosskam, & 

titute of 
Stress, 2014). It has been indicated in few studies and surveys in Malaysia that this issue 
occurs to organisation employees who experience occupational stress (Mallow, 2016; 
Mohammed, 2019; Muthiah, 2018). Therefore, it could be said that occupational stress 
is a silent killer for many organisations, including those in Malaysia and the port terminal 
industry. 
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Penang port remains as the key port call and the main gateway for shippers in northern 
Peninsular Malaysia and southern Province of Thai

its 2018 export outlook to 6.6% (MMC Corporation Berhad, 2017). Occupational stress 
issues could impede organisational excellence and em
productivity (Han et al., 2017). Overall, the risk of this issue is experienced by both 
parties. It was also found that there was inadequate research conducted on the impacts of 
occupational stress on  Lu & Kuo, 2016). 
 
 
Furthermore, the organization shall identify possible threats faced by workers which term 

 discussing occupational safety and 
health (OSH) concerns. Some are identified prior any accidents or incidents happen, 
while others may be hard to detect at an early point of time. Generally, the mitigation 
measure focuses on reactive measures. The Act 514 that gazetted on 25 February 1994 
specifies on objective this act to promote an occupational environment for the employee 
at work which is adapted to their physiological and psychological needs.  Section 15 
quoted that the organization shall making arrangement to ensure occupational health 
safety maintain safe working environment and absence of risk to health in connection 
with organization operation (OSHA, 1994).  In compliance with the legal requirements 
stated in the Act 514, the organization shall ensure that each process required accessing 
risk, the extent of the risk exposure, and the appropriate risk control needed. The aim of 
a risk assessment integrates the anticipation of occupational health safety risks, which is 
the primary intention; it hasn't always been feasible in practice. In a case that risk 
extinction is not possible, the risks should then be reduced, and the residual risk 
appropriately managed. 
 
 
Risk is a complex concept which is challenging to be described in a single sentence. A 
common risk assessment matrix (RAM) is the most preferred risk assessment method 
extensively used to assess occupational risks occurring in the organisation (Buchari, 
Matondang & Sembiring, 2018; Ismail et al, 2019). This common RAM been developed 
by DOSH (2008) which the organization could refer from the beginning to others high 
end risk assessment tools. The assessment of risk for psychosocial hazards is based on 
the same principles involved in the risk assessment for many other occupational health 
and safety hazards (Kennedy, 2018; Metzler & Bellingrath, 2018). The aforementioned 
principles are similar in a way that although all risks shall be assessed, differences may 
persist in the methods of assessment for several risks. Nevertheless, the practice of a 
common RAM also has certain limitations, which needs essential improvements to 
overcome its weaknesses. However, the use of a common RAM in the port industry does 
not provide the intended outcomes, as indicated by stagnation in the level of occurrence 
of accidents involving human losses (Rosa, Haddad, & de Carvalho, 2015). 
 
 
The risk assessment approach and concept could also be implemented in a psychosocial 
hazard, specifically an occupational stress. In a comprehensive risk assessment, an 
evaluation must be conducted on all relevant risks occurring in the workplace, especially 
those which may lead to adverse health outcomes (Zoni & Lucchini, 2012). Nevertheless, 
it remains a complex concept to define. However, a proactive approach towards 
occupational stress which aims to identify and control risks is crucial. By virtue of, a new 
risk assessment matrix (RAM) was developed to the port industry with application 
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control modification factor (CMF). This study is vital in helping the port industry access 
occupational stress precisely and consistently. 
 
 
1.2    Problem Statement  

 
 

Recently, the growth and expansion of the port terminal become a positive transportation 
prospect in Malaysia. Furthermore, the consequences from the development of 

container terminal have been rarely discussed in systematic studies (Institute 
Occupational Safety and Health, 2016). A number of studies on occupational work 

explanation has been made on the severity of health problems in the workplace, which 
could be attributed to the work environment or other psychosocial factors. The significant 
changes or issues which are resulted from occupational stress are no longer perceived as 
occasional or personal issues (Geetha, Xiuwen, Miller, Elizabeth & Yurong, 2016).  
 
 
Significant changes that have taken place in the working world, in recent years the 
psychosocial risks have emerged, with negative consequences for organization, 
management, and employees. Psychosocial risks derive from deficiencies in work 
design, organization, and management, as well as from a problematic social working 
context and may have psychological, physical, and social effects such as work-related 
stress. Occupational stress is identified as one of the most significant challenges in the 

mental health. Negative physical and mental health among them could bring significant 
consequences to organisations (EU-OSHA, 2014). It was shown that 30% to 50% of 
employees in industrial and developing countries were faced with occupational stress 
(Oluoch, Njogu, & Ndeda, 2017). In addition, without them noticing it, this issue has 
also taken place in the port industry. 
 
 

ard of port services. In maintaining this status and 
achieving the vision and mission of these port services, extra effort and initiatives from 
the employees of the organisation are required (MMC Corporation Berhad, 2017). Based 
on the government policies 
volume of cargo handles in ports has been increasing. Furthermore, Port Tanjung Pelepas 
(PTP), Penang Port, and Kuantan Port are faced with the issue of over-capacity in 
container handling when an even proportion of storage capacity is achieved (Jeevan, 
Chen, & Lee, 2015).  
 
 

-
being. Working employees spend an average of eight to ten hours at workplace. A safe 
and healthy workplace ensures work efficiency and making wrong pleasurable and 
satisfying. Stress can be positive and negative. However, when stress becomes excessive 
and unmanageable it can seriously affect employee and organization too. Occupational 
stress is one of the sub-components in hazard category. Psychosocial hazard is factor in 
the design or management of work that increase of work related stress and can lead to 
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psychological response to their work and workplace condition.  
 
 
Moreover, the researches and theories regarding occupational stress have been developed 
and empirically tested in Western countries. Occupational stress and its consequences 
are significant issues in developing countries, such as Malaysia, as these countries are 
faced with major social and economic changes. It was found from the research and 

Overall, the perception and understanding of the elements contributing this issue are 
necessary for improved stress management in Malaysian organisations (Jamadin, 
Mohammad, Syarkawi, & Noordin, 2015). 
 
 
It was found in a study that 3.2 billion employees around the world were in poor health 
(Global Wellness Institute, 2016). In terms of the causes of occupational stress in the 
workplaces in Malaysia, there were numerous other variables which were not identified 
(Jamadin N. et al., 2015). Furthermore, occupational stress was also found to be the 
number one workforce risk faced by employers across 15 countries (Global Wellness 
Institute, 2016). The consequences of this issue took place along with other factors at 
work (Takala, 2016), such as excessive workloads, inadequate control over work 
(Othman, Lamin, & Othman, 2014), low autonomy, and role conflict. As a whole, these 
factors led to health deterioration and injuries (Elizabeth, 2016).  
 
 
In other sides, our country has facing a challenged in dealing with the ongoing mental 
health problem that are very worrying. Dzulkefly (2019) said studies shown that 
depression, anxiety and stress affects some 42% of women compared to 18%-19% 
among men. He also announced the national strategic action plan mental health 
awareness campaign (2019-2025). Lim Lam Thye (2015) concerned over psychosocial 
risk among employees, which has been identified one of the five categories of health 
hazard in workplace. He reminded all organizations in Malaysia which is having 
awareness and not ignoring work related stress since all workplace vulnerable to any 
health hazards especially mental disorders. It shows that this issue raised and highlighted 
from many parties which occupational stress in the risky state. Mental health condition 
referred to invisible illn
the National Health and Morbidity Survey, 1 in 3 Malaysian have a mental health 
condition. Within context organization, 29% of employees have poor mental health at 
one point of time. The cost of mental illness has been estimated at RM 10.282 trillion in 
2010 and is projected to reach RM 24.7 trillion in 2030. In Malaysia, there has been a 
three-fold increase in mental health problem among the population over the past 20 years. 
Malaysia does same projection that estimated loss for Malaysia would be RM43.6 billion 
for 2010 before it will rise to RM99.9 billion by 2030 year coming (Lee Lam, 2019).  
 
 
Essentially, severe health problems could occur among employees, such as 
cardiovascular disease, musculoskeletal disorder, depression, and increased probability 
of infection if immediate actions are not taken (Wijsman, Grundlehner, Liu, Penders, & 
Hermens, 2013). These health issues would deteriorate for a long term and cause chronic 
digestive problems, osteoporosis, stomach ulcer, and coronary heart disease (Hassard et 
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occupational stress, making it a more complex than other hazards, such as physical, 
chemical, and ergonomic hazard which could be practically managed in the workplace 
(Jespersen, Hasle, & Nielsen, 2016). It is clear that comprehensive methods need to be 
identified to assess and mitigate potential hazard as there were several arguments from 
previous study that risk management was not adequately emphasised in the area of 

.
Currently, occupational stress or psychosocial risk has been identified or recognized 
through questionnaire. Many questionnaires used to analysis this issue. In the real 
industry, this method not really practically used which its take time to explain and 
analysis this data.  
 
 
There is a widespread implementation of risk assessment in the industries in Malaysia. 
In industry, the general risk assessment matrix has been trusted and placed as a 
systematic tool in evaluating risk level.  tendency of the general risk 
assessment matrix to give outcome which is not consistent risk assessment results that 
can trigger inaccuracies during risk management actions. The organization understands
with an incorrect definition and interpretation of the likelihood, probability, severity and 
consequences (Leveson, 2019; Satishkumar & Shrihari, 2016). The organization conduct 
assessments based on their experience, expertise and understanding (Al-Anbari et al., 
2015). Subsequently, the organization might be misconstrue situations along with
possess certain biases (Hubbard & Seiersen, 2016).  
 
 
The general RAM is compatible to physical and chemical assessments (Ahmad, Mohd 
Zin, Othman, & Muhammad, 2016; Hus, 2014; Rout, & Sikdar, 2017; Ismail, R., et al., 
2017; Abdul Rahman, Wang, & Mohamad, 2015). However, there is a limited 
establishment of risk assessment models which focus on the psychosocial hazard, 
especially occupational stress which could occur in the workplace. An ailing designed 
common RAM can convolute the risk rating process and generate incorrect risk levels 
for decision-making (Baybutt, 2017; Leveson, 2019). 
 
 
Additionally, there is no risk assessment matrix which specifically focuses on the port 
industry. While working in the port industries, the employees were facing with a lot 
hazards such as physical, ergonomics and so forth. Many accidents were recorded and
analysis been tracking which port activities dealing with huge equipment and 
machineries. Many researches was conducted in others field of industry, yet not in port 
industry (Yakub et al, 2014; 

). There is also no specific legislative provision which is concerned 
on workplace stress or psychosocial harm. Despite the positive attributes of the existing 
risk assessment on occupational stress, it is not possible for the risk matrix to quantify 
the risk. It could be seen that there is a clear gap between the theory and the 
implementation of risk assessment on occupational stress in Malaysia. Therefore, a risk 
assessment matrix desires to be established and adapted to suit the context. To 
accomplish this requirement, some data required must be available and accessible to 
reviewed and referred. Therefore, to overcome the adverse effects of using the existing 
risk assessment matrix, adding another dimension of the likelihood and severity of 
predictors is crucial. This addition would ensure the capability and efficiency in reducing 

methods of assessing the risk of occupational stress in the port industry. 
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1.3     Study Justification  
 
 

Occupational stress leads to the occurrence of serious issues in various workplaces. 
Compared to many other occupational health problems, regulating occupational stress is 
considered as more challenging. Therefore, it is widely acknowledged as an aspect to be 
prioritised in occupational safety and health, particularly the significant well-document 
health issues, namely mental and physical health issues.   
 
 
Numerous works of research, which were related to the port industry concentrated on the 
issues of technical-based and engineering designs or the mathematical modelling of risk 

experience or leaders

qualitative methods and approaches. There are two approaches used in detecting 
occupational stress, where the first approach involved the use of questionnaires. 
Meanwhile, the second approach involved the use of risk matrix. In the current study, the 
aforementioned approaches to detect occupational stress in time need to be applied to 
take the necessary measures.  
 
 
Occupational stress levels are practically evaluated through a self-reported questionnaire, 
which is conducted from time to time. However, this process is not adequate to identify 
the indirect changes which may develop into more severe issues. Through these methods, 
the damage would have already been done by the time the diagnosis takes place. 
Moreover, self-reported questionnaires are subjective, and they r
ability to recall their past experiences and awareness of the situations. These traits are 
not reliable as they may lead to inaccurate measurement of stress levels.  
 
 
In respect of advanced technologies, the method of measuring occupational stress level 
is upgraded using software and systematic monitoring. The technology is supposed to 
possess intelligence, such as Smart Environments or Smart Offices. However, not all 
industries could afford to sustain the cost of this innovation. Meanwhile, risk assessment 
is another technique used to conduct a simple estimation of stress levels. It is the primary 
method to determine occupational safety and healthy decision to be done for many types 
of hazards, including occupational stress.  
 
 
Occupat
welfare of employees against the risks to safety or health occurring within the activities 

 
in maintaining the working environment for the employees while avoiding health risks. 
Generally, organisational or industrial practitioners possess insufficient information or 
awareness of the evaluation of occupational stress hazard. Risk assessment is a method 
used to assess occupational stress, a type of hazard which is similar to other types. As far 
as this subject is concerned, there is inadequate study and literature emphasising on the 
assessment of occupational stress risks. Therefore, this research aims to provide insights 
regarding this matter. This objective is in accordance with the 11th Malaysian Plan, 
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which gave a high priority to the protection of employees. The main strategy 
Occupational Safety and Health Master Plan (2016-2020) is the inculcation of Preventive 
Culture at the workplace. This approach is in line with the new introduction of 
occupational stress risk assessment matrix, which was developed with the similar 
aforementioned objective which developed nation and to transform the nation in order to 
achieve the goal of a Preventive Culture by 2020. 
 
 
This study aims to provide an overview of occupational stress risk assessment method 
and indirectly achieve a solution for the port industry to manage occupational stress risks.
Accordingly, a semi-quantitative risk matrix model which focused on occupational stress 
was developed. The risk matrix application was implemented to perform a decision 
making process regarding risk acceptance and to determine which risk to be prioritised 
and addressed first. Occupational Stress Risk Assessment Matrix (OSRAM) 
development could be used to effectively identify the occupational stress symptoms at 
an early stage. An OSRAM has been used to benefit from characterising high-risk port 
activities and thus promoting the OSH climate at the workplace. The first step of any 
intervention process is a prompt assessment of the overall risk and other factors, the 
screening of the risk of further self-harm, and the development of long-term mitigation 
measures. The result of risk is used to develop interventions or policies to reduce 
exposure to risk factors.  
 
 
Employees in the port industry are subject to risks that are difficult to quantify remaining
to the actual or abnormal nature of activities of this field. This scenario can significantly 
modify the array of hazards encountered monthly, weekly, or daily (Mehta & Agnew, 
2010). The Malaysian industry shall evaluate the risks of potential hazard at work, 
develop strategies to prevent workplace risk factors and minimise their seriousness 
(CIDB, 2019; Department of Occupational Safety & Health [DOSH], 2015). The 
psychosocial hazard was not to be considered due to difficulty in assessing and less 
awareness on these issues. It is due to the crucial of the port industry as one of the most 
significant economic sectors in any nation, strongly linked to other financial sectors and 
heavily dependent on labour-intensive jobs. 
 
 
Accordingly, this study offers insights into the establishment of a new Occupational 
Stress (OS) RAM, using the available accurate and reliable data integrated with the CMF 
of occupational stress. This OSRAM deals with hazards arising from daily activities that 
grouped in occupational risk factors. The OSRAM is also part of a defined process 
intended to provide the best available data to OSRAM users and decision-makers, thus 
assisting in resolving some intrinsic inaccuracies in outcomes of and decisions taken 
using a common or existing RAM approach. 
 
 
In addition, OSRAM would be a highly credible instrument in creating effective method
of occupational stress management and intervention to all categories of employees. This 
study also offers potential as a good basis and reference, as it guides future studies 
regarding occupational stress risk assessment and its related risk factors. It is also capable 
of determining which risk to be prioritised and addressed first. 
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1.4      Research Question     
 
 
i. What is the level of workplace stress at the port terminal? 
ii. What are the risk factors which contribute to occupational stress occurring at 

the port terminal? 
iii.  What are the elements emphasised by the port industry when managing the 

process of risk assessment? 
iv.  How could risk assessment determine the appropriate risk level for 

occupational stress? 
 
 

1.5     Research Objective  
 
 

1.5.1 General Objective  
 
 

This study primarily aims to develop a semi-quantitative risk assessment matrix for 
 

 
 
1.5.2 Specific Objectives  

 
For specific objective consists of two phases namely: 

 
Phase I 

 
i. To determine the socio-demographic characteristics of respondents 
ii. To determine the prevalence of occupational stress level using JCQ among 

respondents 
iii. To determine the relationship between socio-demographic characteristics and 

the occupational stress level among respondents 
iv. To determine the relationship between risk factors and occupational stress level 

among the employees in port terminal operation 
v. To determine the risk factors of occupational stress in the port industry by 

conducting SEM analysis 
 

Phase II 
 

vi. To develop OSRAM consists of likelihood using JCQ, severity, and control 
modification factor using OHSMQ of risk assessment for occupational stress in 
the port industry 

vii. To implement the occupational stress risk assessment matrix (OSRAM) in the 
container terminal port 

viii.   To compare the level of occupational stress based on the current risk matrix, and 
stress scale (DASS), and OSRAM in the selected work activities 
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1.6      Hypothesis  
 

i. There is a high prevalence of occupational stress among the respondents. 
ii. There is a significant relationship between socio-demography and occupational 

stress level among the employees in the port terminal operation. 
iii. There is a significant relationship between risk factors and occupational stress 

level among the employees in the port terminal operation worker. 
iv. Based on the SEM analysis, risk factor significantly contributes to occupational 

stress in the port industry. 
v. There is a significant difference between the current risk matrix, stress scale

(DASS), and OSRAM. 
 
 

1.7      Conceptual and Operational Definitions 
 
 
Conceptual and operational definitions are parts of the study reference regarding the 
methods of understanding the research. The conceptual definition refers to the concept 

The conceptual and operational definitions of hazard, risk, risk assessment, and risk 
levels are presented in Table 1.1. 
 
 
Table 1.1 : Conceptual and Operational Definitions 

 
Variables Conceptual Definition  Operational Definition 

Hazard 

A source or situation with a potential 
for harm or health risk, damage to 
property, the environment, or a 
combination of both damages (MS 
IEC/ISO 31010:2011) 

 The hazard which is 
determined during 
observation and self-report 
questionnaires with 
employees 

Risk 

The combined likelihood of the 
occurrence of risk with a specified 
period and the severe damage to 

(AS/NZS ISO 31000:2009) 

 Risk which is obtained 
from the likelihood of 
hazard from activity and 
severity of the work 
activity hazard 

Risk 
Assessment 

The process of evaluating the risks to 
safety and health, which are formed 
through the hazards at work 
(Matheus & Oliveira, 2015) 

 The risk assessment which 
involves hazard 
identification, risk analysis, 
and risk control 

Risk levels 

Risk levels refer to the categorisation 
of risk from the extreme, high, 
medium, significant, and low levels 
(Safety, Health, and Environment, 
2014; Pryor & Capra, 2012) 

 

Risk level which is resulted 
from the final calculation 
of risk 
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1.8      Conceptual Framework  
 
 

A conceptual framework is a structure which elaborates the study through the 
independent variable (IV) and dependent variable (DV). In Figure 1.1, the conceptual 
framework of this study is presented. Based on the figure, the two factors which are 
highlighted in purple are socio-demographic and organisational factors. To be specific, 
demographic factors consist of age, ethnicity, educational background, marital status, 
monthly income, and duration of employment, while organisational factors refer to 
workload and time pressure, job conditions and hours of work, role conflict, career 
planning, workplace violence, and interpersonal relations. The risk assessment could be 
conducted through individual or job activity among employees. Moreover, there were 
several factors which could be considered as risk factors which resulted in occupational 
stress, such as perception, past experience, social support, individual differences, work 
exposure, environmental condition, adjustment and adaptation response, and individual 
differences. The influence factors refer to the impacts posed on the respondent, which 
would affect this study overall. 
 
 
Several procedures were taken in occupational stress risk assessment matrix, such as 
hazard identification, risk analysis, and risk evaluation. This was followed by the 
acquirement of occupational stress level. There were several evaluation formulae which 
were applied for the calculation of the level of occupational stress. 
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