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Abstract 

The oil and gas industry is considered the backbone of economic and social development 

in many countries in the Gulf region. Work in this industry presents dangers and 

challenges, as it is usually undertaken in remote locations and difficult geographical 

environments, resulting in a relatively high workplace accident rate. Such harsh work 

environments necessitate low-risk work behaviour to improve organisational safety 

performance. Workers’ safety behaviour is crucial if the number of occupational 

accidents is to be reduced. 

Most oil and gas studies investigating the health and safety of workers have involved 

remote work environments which is potentially stressful because the workforce lives and 

works on-site (i.e., a single restricted location) for significant periods of time.   

There is no universally recognised definition of remoteness. A remote area can be 

considered as isolated geographically, socially and professionally. Kuwait was selected 

as the location for this study, due to its strategic location in the Gulf region. Oil and gas 

is Kuwait’s largest industry, accounting for nearly half the country’s gross domestic 

product. It is worth mentioning that oil-producing corporations in the Gulf region host the 

largest percentage of expatriate employees, far exceeding the percentage of local 

employees. The bulk of workers in this industry come from diverse Asian countries. 

Workers are typically relocated to a remote production site in a region foreign to them. 

They work in these remote sites for an extended period that varies from weeks to months, 

occasionally lasting a year or longer. The physical isolation, combined with the isolation 

from family, friends and familiar surroundings represents the definition of remoteness, a 

central concept in this research study. 

Based on the above definition of remoteness, two main concepts arise: physical isolation 

variables and occupational stressors. Physical isolation from family, friends and familiar 

surroundings and its variables were identified from studies conducted on fly-in/fly-out 

(FIFO) workers, migrants, university students and even elderly people. Physical isolation 

was represented by two independent variables: namely, social isolation and loneliness. 

Two occupational stressors - related to this study’s concept of remoteness – have been 

identified as responsibilities towards family and living environment. In sum, this study 

aimed to examine the effect of four remoteness variables, social isolation, loneliness, 

responsibilities towards family, and living environment, on workers’ mental health, 

fatigue and safety behaviour.  
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In other words, the study investigated whether the remoteness variables affect workers’ 

safety behaviour directly or indirectly through the mediating role of mental health and 

fatigue levels. Safety behaviour was represented by levels of safety compliance and safety 

participation. To achieve the study’s objective, a conceptual model was developed 

comprising the remoteness variables along with the two mediating variables and safety 

behaviour. These four main components are linked by 12 research hypotheses that were 

established according to the proposed theoretical relationships. To validate the conceptual 

model, a quantitative research method was adopted. 

To empirically test and refine the conceptual model, a series of multivariate statistical 

approaches were employed to process the data, which were collected from 387 expatriate 

workers from an isolated oil and gas field site in Kuwait. Exploratory factor analysis was 

performed to uncover the smaller set of factors of the constructs. For example, mental 

health has two underlying factors; namely, anxiety and depression, whereas mental 

fatigue and physical fatigue were revealed as underlying factors of fatigue. Confirmatory 

factor analysis was then conducted to assess and confirm the validity of the factors 

derived from the exploratory factor analysis results. Multiple regression analyses were 

then applied to test the proposed hypotheses. 

Several key findings have emerged from this study, and the remoteness variables were 

proven to affect safety behaviour. 

1- Regarding the direct effect:

• Physical isolation variables (social isolation and loneliness) had a direct negative

influence on both types of safety behaviour (compliance and participation).

• Occupational stressors (responsibilities towards family and living environment) had

a direct negative influence on safety participation behaviour.

2- Regarding the mediating role of mental health:

• Only anxiety mediated the relationship between loneliness and both types of safety

behaviour (compliance and participation).

• Both anxiety and depression mediated the relationship between responsibilities

toward family and safety participation.

• Both anxiety and depression mediated the relationship between living environment

and safety participation.

3- Regarding the mediating role of fatigue:

• Only mental fatigue mediated the relationship between loneliness and both types of

safety behaviour (compliance and participation).
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• Both physical fatigue and mental fatigue mediated the relationship between

responsibilities toward family and safety participation.

• Both physical fatigue and mental fatigue mediated the relationship between living

environment and safety participation.

The above findings provide empirical evidence in support of the key hypothesis that 

remoteness variables have negative effects on safety behaviour, while mental health and 

fatigue can act as risk factors. 
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Chapter 1: Introduction 

This chapter introduces the present research study and the foundation of this thesis by 

providing the research background, problem statement, gaps, rationale, research 

objectives and research questions and an overview of the research method and thesis 

organisation. This chapter begins with Section 1.1 presenting the introduction of this 

study, followed by Section 1.2 presenting the research background. Section 1.3 outlines 

the problem statement and research gaps and Section 1.4 describes the study rationale. 

Section 1.5 presents the research objectives, Section 1.6 provides the research questions 

and Section 1.7 outlines the thesis organisation. 

1.1 Introduction 

The oil and gas industry is considered the backbone of economic and social strength 

development in various countries, especially those in the Gulf region. Oil-producing 

corporations in the Gulf region host the largest percentage of expatriate employees, which 

occasionally exceeds the percentage of local employees (Dumont and Lemaître, 2005). 

Work in the oil and gas industry presents dangers and challenges because it is usually 

undertaken in remote locations and difficult geographic environments. Kane (2010) 

argued that the industry has high workplace fatalities and injuries; it is considered a high-

risk industry because of the nature of the working conditions (Mearns and Yule, 2009). 

Workplace injuries are considered an important topic because of their significant 

influence on human life mentally, physically and economically. Therefore, efforts to 

reduce accidents at work are seriously considered to protect the wellbeing of employees 

and the sustainability of firms. 

Safety is an important aspect and continues to be a significant issue in the oil and gas 

industry. Safety behaviour among workers is essential; therefore, oil and gas companies 

strive to ensure that their workers operate safely and remain in good physical and mental 

condition. It has been reported that the primary cause of workplace accidents is unsafe 

behaviour (Fang et al., 2015b; Guo and Yiu, 2015), which Abdelhamid and Everett (2000) 

likewise reported being a significant cause of accidents on construction sites. Managers 

in the offshore oil and gas industry claimed that a lack of care and attention is a 

predominant cause of accidents (O'Dea and Flin, 2001). Occupational hazards and the 

potential for accidents are frequently linked to fatigue and stress-related risk factors 

(Chan, 2011). Sneddon et al. (2013) research study discovered that greater levels of stress 
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and fatigue are connected to low work situation awareness, which in turn indicates 

increased participation in unsafe work practices and greater risk of an accident. High 

stress and fatigue levels may also cause workers to experience mental health disorders 

after a prolonged period. Additionally, it has been identified that mental illness negatively 

affects safety (Beseler and Stallones, 2013; Siu et al., 2004; Zheng et al., 2010). 

Site and field remoteness poses a significant challenge because it can cause mental health 

issues for oil and gas workers, especially those offshore. Accordingly, living offshore is 

characterised as risky and socially isolating (Wong et al., 2002). The offshore 

environment is potentially stressful because the workforce is restricted to live and work 

in one location for a substantial period, without a break. The length of time spent in an 

isolated area contributes to workers’ stress levels (Cacioppo and Hawkley, 2003; House, 

2001). The health and safety of workers are adversely affected by the unique challenges 

that offshore work and related restrictions present, which include isolation from family 

and community (Chen et al., 2003). Wakerman (2004) considered work in a remote area 

to be isolated geographically, socially and professionally. Remote work conditions and 

periods of separation from family and friends were found to be the most challenging 

aspects of the mining industry (Rogers and Barclay, 2014). 

Kuwait was selected as the location for this study because of its strategic and remote 

location in the Gulf region. It is important to note that oil and gas is Kuwait’s largest 

industry, accounting for nearly half the country’s gross domestic product (GDP). 

Remoteness in Kuwait is defined as physical isolation, combined with the condition of 

being an overseas worker isolated from family, friends and familiar surroundings. The 

physical isolation and occupational stress factors (stressors) are also related to the 

challenging environment, which is considered when assessing the effect of remoteness. 

Most oil and gas projects are located away from major cities and offer a low level of 

services and infrastructure—conditions that are typical of the industry. Additionally, 

workers reside in camps adjacent to their workplaces and could be exposed to severe 

weather hazards. 

This study explores the influence of remoteness variables on the mental health, fatigue 

levels and safety behaviour of oil and gas workers in Kuwait. Onshore and offshore 

workers were classified as working remotely if their situation represented the definition 

stated above, which indicates that these types of workers face the same threats to their 

mental health, fatigue levels and safety. This study has undertaken its research from this 

premise. 
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1.2 Background 

Remoteness involves physical isolation, yet physical isolation may not imply remoteness. 

The negative effect of extended separation from family and friends (being physically 

isolated) in the offshore oil and gas industry is discussed in many studies regarding 

various countries. Chinese (Chen et al., 2009a), United Kingdom (UK) (Cooper and 

Sutherland, 1987; Parkes, 1992; Parkes, 1998; Sutherland and Cooper, 1989) and 

Norwegian (Berthelsen et al., 2015; Høivik et al., 2009) workers have reported poor 

mental health issues and indicated that family support is lacking because they work away. 

Bjerkan (2011) compared the differences in work-related variables between onshore and 

offshore Norwegian workers. When analysing offshore workers’ perceptions of external 

influences on work performance, the separation from family and friends was revealed as 

a significant effect. 

Among construction workers, Siu (2001) argued that certain factors are predictive of 

accidents, including being away from family and experiencing an emotional overload. A 

study regarding construction safety in Kuwait (Kartam et al., 2000) discussed the 

extensive use of foreign labour, and how different labour cultures and traditions 

influenced human relations, work habits and communication problems. The study 

reported numerous factors that could affect workers’ concentration and contribute to their 

mistakes: as a consequence of utilising foreign labour, the workers were emotionally 

vulnerable and preoccupied with their problems and several did not see their families for 

two–three years to save money. Other studies (Biggs et al., 2016; Mckenzie et al., 2014) 

confirmed that family separation has a detrimental effect on workers’ mental health, 

fatigue and even safety. 

Among fly in fly out (FIFO) workers (chiefly in the mining industry), half of the sampled 

respondents in a study by (Barclay et al., 2016) intended to leave their job within a year 

or more. According to Blackman et al. (2014), on average, approximately 25% of FIFO 

workers consider resigning from their current job within the next 12 months. An 

Australian study conducted on 11 FIFO mine workers (Sibbel, 2010) claimed that their 

work adversely affected their family life; for example, they spent less time with their 

children and some felt like an ‘outsider’ at home. Various mining workers stated that not 

attending funerals entailed considerable stress, which increases the possibility of unsafe 

work practices (Fletcher, 2010). 
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1.3 Problem Statement and Research Gaps 

First, the study’s target respondents share certain standard features with the FIFO and 

mining industry workers because the aspects of their physical isolation are compatible 

with this study’s definition of remoteness. In Australia, many companies rely on FIFO 

work arrangements—defined as involving workers whose permanent place of residence 

exceeds the daily commuting range of their workplace—as a result of the rapid expansion 

of the resources sectors (Alroomi and Mohamed, 2018). Thus, these workers might be 

affected by variables related to physical isolation, such as social isolation and loneliness. 

Irrespective of employee roles or education levels, the core demands of FIFO employment 

involve isolation, sleeping difficulties and loneliness (Barclay et al., 2013; Peetz et al., 

2012). Further, a study on FIFO geologists (Barclay et al., 2016) discovered that almost 

50% of respondents experienced loneliness and social isolation. More than 20% reported 

feeling lonely or socially isolated often (8.3%), most of the time (13.3%) or sometimes 

(25%). 

Second, this research explored studies that focused on offshore workers because many of 

their conditions are compatible with this study’s definition of remoteness. In this context, 

isolation is a worker’s primary concern. Considering such studies, the author applied the 

concept of remoteness as an occupational stressor to this research. A further justification 

for this approach is that, in Kuwait, such isolation is markedly greater than that generally 

considered by onshore or offshore studies (or experienced as part of onshore or offshore 

work). In previous offshore research contexts, there was a short period of isolation; for 

example, two weeks’ work offshore followed by a two-week break onshore (Cooper and 

Sutherland, 1987), or four weeks’ work offshore followed by four weeks’ break onshore 

(Chen et al., 2009a; Chen et al., 2001; Chen et al., 2003; Wong et al., 2002)). However, 

the existing study details that the isolation period from family, friends and country is 

usually far longer than any period reported by previous studies on this topic—it can vary 

between weeks and months and occasionally can last a year or more. 

As previously mentioned, the length of time spent in an isolated area has been found to 

contribute to workers’ stress levels (Cacioppo and Hawkley, 2003; House, 2001). In the 

majority of studies cited, the workers’ separation period was approximately two weeks or 

less than a month, which is similar to the FIFO mining studies considered in the literature 

review. Because the majority of FIFO studies were undertaken in Australia, the separation 

period for FIFO and mining industry workers varied from 6/9–14 days, or in some cases, 
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up to 21 days (Blackman et al., 2014). This period is not as long as that of the oil and gas 

workers in Kuwait. The latter experience such long isolation periods, and thus, its effect 

requires further investigation, which comprises the first gap in current research. 

The second research gap regards how previous studies have primarily examined workers 

who are local to the country in which the study is undertaken; for example, most workers 

were from the UK in the Cooper and Sutherland (1987) study and all in the Chen et al. 

(2009a) team’s study were Chinese. Moreover, most FIFO and mining industry workers 

are either locals or reside permanently in their country of work. In the case of this 

research, all workers in Kuwait travel from various countries around the world, which has 

led to a greater investigation of foreign workers’ experiences. To the author’s best 

knowledge, no prior study has been conducted in Kuwait (or any of the Gulf countries) 

on this topic for this population, context and combination of variables. 

1.4 Rationale 

Numerous studies have investigated the different aspects of remoteness and isolation—

the two working conditions have gained increasing attention in recent years, especially 

from those in mining and the oil and gas industry. Remoteness and isolation have been 

considered to affect workers’ mental health and fatigue levels detrimentally (Berthelsen 

et al., 2015; Biggs et al., 2016; Chen et al., 2009b; Cho et al., 2019; Matthews et al., 2016; 

Mora et al., 2014), decision-making skills and ability to successfully work with others 

(Elinson et al., 2004). In addition, safety is a critical element of human behaviour and 

essential for the successful delivery of projects. It influences workers’ quality of life and 

productivity and can produce direct economic costs and losses (Kessler, 2012; Theorell 

et al., 2015). Further, several studies have been conducted in various industries and 

contexts to demonstrate how mental illness and fatigue can adversely affect general safety 

and cause accidents and injuries (Fang et al., 2015a; Mirza et al., 2019; Seo et al., 2015; 

Zheng et al., 2010). This indicates the need to explore further factors that can improve 

workers’ safety behaviours. 

This study empirically tested the relationship between remoteness variables and workers’ 

mental health and fatigue levels to improve safety behaviour in the oil and gas industries. 

It also explored the effect that mental health and fatigue can have on safety behaviour. 

Specifically, this study investigated the relationship between the four components of 

remoteness variables—social isolation, loneliness, responsibilities towards family and 

living environment—on workers’ safety behaviour regarding compliance and 
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participation safety behaviours. In addition, it investigated the mediating effect of mental 

health and its constructs (anxiety and depression) as well as fatigue levels and its 

constructs (physical fatigue and mental fatigue) on the abovementioned relationships. 

Therefore, this study aimed to answer the following research question: ‘To what extent 

do remoteness variables affect the mental health, fatigue and safety behaviour of oil and 

gas workers in Kuwait?’ 

1.5 Research Objectives 

In consideration of the above discussion and identified research gaps, the research 

objectives of this thesis were: 

• Examining the relationship(s) between remoteness variables and safety behaviour 

of Oil & gas workers in Kuwait 

• Investigating the mediating effect of mental health on the relationship(s) between 

remoteness variables and safety behaviour of Oil & gas workers in Kuwait 

• Analysing the mediating effect of fatigue levels on the relationship(s) between 

remoteness variables and safety behaviour of Oil & gas workers in Kuwait 

Figure 1-1 presents the conceptual model that captures the scope of the study graphically. 

Figure 1-1: Conceptual model 
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1.6 Research Questions 

To achieve the research objectives (see Section 1.5) and to address the research gaps, four 

research questions were created: 

1. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your safety behaviour? 

b) to what extent does feeling lonely influence your safety behaviour? 

c) to what extent do responsibilities towards family influence your safety 

behaviour? 

d) to what extent does the living environment influence your safety 

behaviour? 

2. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your mental health? 

b) to what extent does feeling lonely influence your mental health? 

c) to what extent do responsibilities towards family influence your mental 

health? 

d) to what extent does the living environment influence your mental health? 

3. For a foreign worker working at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your fatigue levels? 

b) to what extent does feeling lonely influence your fatigue levels? 

c) to what extent do responsibilities towards family influence your fatigue 

levels? 

d) to what extent does the living environment influence your fatigue levels? 

4. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 

a) to what extent does your mental health affect your safety behaviour? 

b) to what extent do your fatigue levels affect your safety behaviour? 

1.7 Thesis Organisation 

This thesis is divided into eight chapters and is designed as follows: 

Chapter 1 introduces the present study by providing the research background, the 

problem statement, gaps, research objectives, research questions and an overview of the 

research method and thesis organisation. 
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Chapter 2 presents a comprehensive literature review of the fundamental aspects of 

working remotely, mental health, fatigue and safety behaviour. In addition, it provides an 

overview of remoteness, including background and variable determinants, as well as a 

brief review of safety relationships with remoteness variables, mental health and fatigue. 

Chapter 3 discusses the development of the research model, research questions and 

hypotheses that address identified research gaps. It outlines the research hypotheses and 

presents the research design and activities. Further, it discusses the instruments used for 

data collection. 

Chapter 4 includes a descriptive analysis of the data collected from the questionnaire 

survey. Further, it presents data screening characteristics to ensure that they were well 

prepared for further analyses such as correlation, exploratory factor analysis (EFA) and 

regression. 

Chapter 5 explores and discusses the results of the measurement scales that assessed the 

constructs proposed in the conceptual model. 

Chapter 6 details the process of testing the relationships among the constructs of the 

proposed model by using multiple regression analysis techniques, specifically bivariate 

and hierarchical regression analyses. 

Chapter 7 discusses the findings of the study. It begins by presenting the major research 

findings and outlines a summary of the study, before highlighting the direct relationship 

between remoteness variables and safety behaviour. Also, it discusses the findings of the 

mediating effect of mental health and fatigue levels on the relationship between 

remoteness variables and safety behaviour. 

Chapter 8 summarises the main research findings of the study and presents the 

contributions made by the study to the existing body of knowledge. Further, it presents 

the limitations and recommendations for future research. 
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Chapter 2: Literature Review 

The objective of this chapter is to present a comprehensive literature review of the 

fundamental aspects of working remotely, mental health, fatigue and safety behaviour. 

Section 2.1 presents an overview of remoteness, background and variable determinants. 

Section 2.2 describes the background of mental health and its relationship with 

remoteness variables. Section 2.3 defines fatigue and discusses its relationship with 

remoteness variables. Section 2.4 discusses the two types of safety behaviour, in addition 

to providing a brief review of literature regarding safety’s relationship with remoteness 

variables, mental health and fatigue. Finally, a summary of this chapter is presented in 

Section 2.5. 

2.1 Remoteness Variables 

‘Remote’ is defined as ‘far away, far off, distant from some place, thing or person; 

removed, set apart…’.1 In Australia, there are various official geographical classifications 

of ‘remoteness’ depending on the issue being addressed—Australian Standard 

Geographical Classification, PRMA and Accessibility/Remoteness Index of Australia 

(AIHW, 2017). Further, Wakerman (2004) considers work in a remote area to be isolated 

geographically, socially and professionally. The labour force or inhabitants of such 

regions may be small, scattered and very mobile. In addition, there is the potential for 

cross-cultural issues to affect daily life. The region may suffer from an extreme climate 

and higher-than-average population morbidity and mortality. 

As previously stated, there is no universally recognised definition of remoteness in 

Kuwait. Therefore, this study defines the concept of remoteness as physical isolation 

coupled with the workers being away from their families, friends and familiar 

surroundings. Additionally, most oil and gas project locations are far from major cities, 

with a low level of services and infrastructure available. Workers reside in camps just 

beside their workplaces and may be exposed to extreme weather in summer, with 

temperatures exceeding 50 °C. Because the practice of remotely working occurs in 

numerous locations, these issues can affect many aspects of organisations and their 

employees. 

1 Shorter Oxford Dictionary 
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According to Sandal et al. (2006), individuals who work in isolated and extreme 

environments are subject to physical and psychosocial stressors in addition to those 

commonly found in the workplace. Haavik (2016) claimed that remoteness presents 

challenges for the management of human resources and information systems, and 

automated operations are now controlled remotely in response to such harsh conditions. 

Biggs et al. (2016) claimed that workers’ psychosocial isolation in remote sites within the 

construction industry is a significant issue that, if not controlled, can cause increased 

fatigue and stress. 

In this study, the remoteness variables were labelled under two groups, physical isolation 

and occupational stressors, and were identified based on the adopted definition of 

remoteness. The purpose of having two groups was to initiate the search in the literature 

review for remoteness variables through specific study fields. 

2.1.1 Physical isolation 

In this group, studies were investigated that examined isolation and separation over a 

period. The primary industry studied for physical isolation was the mining sector, which 

includes FIFO workers and offshore workers in the oil and gas sector. Next, studies were 

explored that involved international university students and migrants who had arrived in 

an unfamiliar environment and consequently felt physically isolated. Last, studies that 

examined older people who were separated from family were also considered. 

Among FIFO workers (chiefly in the mining industry), half of the sampled respondents 

in a study by (Barclay et al., 2016) intended to leave their job within a year or more. 

According to Blackman et al. (2014), on average, approximately 25% of FIFO workers 

consider resigning from their current job within the next 12 months. An Australian study 

conducted with 11 FIFO mine workers (Sibbel, 2010) claimed that their work adversely 

affected their family life; for example, they spent less time with their children and some 

felt like an ‘outsider’ at home. Various mining workers stated that not attending funerals 

entailed considerable stress, which increases the possibility of unsafe work practices 

(Fletcher, 2010). 

With respect to construction workers, Siu (2001) argued that certain factors, including 

being away from family and experiencing an emotional overload, could result in 

workplace accidents. Studies by (Biggs et al., 2016; Cacioppo and Hawkley, 2003; 

House, 2001; Mckenzie et al., 2014) have confirmed that family separation can 

detrimentally affect workers’ mental health, fatigue and safety. 
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2.1.1.1 Variable determinants 

According to Wong et al. (2002), living offshore is characterised as risky and socially 

isolating. Oil and gas workers are subjected to psychosocial stressors, including workload 

and responsibility pressures, lack of sleep and fatigue, as well as social isolation and an 

absence of family support (Høivik et al., 2009). Two common issues that FIFO workers 

face are feelings of loneliness and social isolation, which result from missing the 

emotional support of family and friends and feeling part of a community (Rogers and 

Barclay, 2014). In addition to the workers themselves, FIFO lifestyles can affect their 

families, who may experience feelings of abandonment, loneliness or a sense of isolation. 

Similarly, Mckenzie et al. (2014) reported that extended separation challenges workers 

and their families with loneliness and isolation. Further, a study on FIFO geologists 

(Barclay et al., 2016) discovered that almost 50% of respondents experienced loneliness 

and social isolation. More than 20% reported feeling lonely or socially isolated often 

(8.3%), most of the time (13.3%) or sometimes (25%). 

Physical isolation can occur in several other circumstances, such as those of international 

students or migrants. According to Mora et al. (2014), immigrant Latinos in the United 

States frequently experience social isolation in their receiving communities. International 

graduates may suffer psychologically because of homesickness, challenges of adapting to 

the new environment, issues related to accommodation or communication difficulties 

with locals (Desa et al., 2012; Scheyvens et al., 2003). Young newcomers (e.g. students) 

frequently report loneliness as a consequence of social isolation (De Jong Gierveld and 

Van Tilburg, 2006). De Jong Gierveld and Van Tilburg (2006) examined narrative and 

quantitative studies of elderly migrants in Western countries and claimed that the loss or 

weakening of ties with their country of origin might result in an elevated risk of low social 

integration and high levels of loneliness. A review conducted by Age UK concluded that 

feeling lonely is closely associated with the single variable of physical isolation (Age, 

2010). 

The effects of being physically isolated can be measured objectively (e.g. social isolation) 

or subjectively (e.g. loneliness). Some researchers have blended both measures to create 

a multidimensional representation of the objective and subjective experiences of physical 

isolation (Cornwell and Waite, 2009a; Cornwell and Waite, 2009b; Nicholson, 2009). 

Objective social isolation is schematised and defined by tangible measures of isolation 

and physical separation (Cornwell and Waite, 2009a; Cornwell and Waite, 2009b), which 

can be assessed by considering the size of one’s social network (including relatives, 
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neighbours and friends) and frequency of contact. In contrast, subjective social isolation 

is defined by the quality of relationships in one’s social circle(s) (Cornwell and Waite, 

2009b; Nicholson, 2009), which involves feelings of loneliness and a lack of perceived 

closeness to members of one’s social circle(s) (Cornwell and Waite, 2009b). 

Social isolation and loneliness are two common experiences caused by physical isolation. 

Therefore, measures of both are incorporated in this study, as recommended by Matthews 

et al. (2016). These experiences are the predominant overarching categories of variables 

of interest that emerge from physical isolation. In this study, social isolation and 

loneliness were selected as the two variables representing the physical isolation construct. 

Accordingly, the effects of being physically isolated were measured objectively (in terms 

of social isolation) and subjectively (as loneliness). The following sections discuss social 

isolation and loneliness in detail. 

2.1.1.1.1 Social isolation 

Usually, isolation is regarded as a limitation on social relationships as a consequence of 

a restrictive physical environment, such as a prison or a hospital (Wright, 2005). For older 

adults, in particular, isolation has been identified as a significant challenge by the 

American Academy of Social Work and Social Welfare (Lubben et al., 2015). Individuals 

with strong support networks who frequently interact with family or friends have an 

advantage when experiencing challenges, which could range from common issues to 

serious emergencies (Taylor et al., 2016). While studies regarding social isolation have 

tended to focus on the elderly population (at least in the West), it is an important issue for 

all ages, especially for socially marginalised groups (Lubben et al., 2015). For example, 

Park et al. (2017) stated that for immigrating individuals, their usual social networks are 

disrupted and, to some extent, will need replacing. This would particularly affect older 

immigrants whose language and culture differ from that of the new society. 

Isolation has many definitions but can be simply defined as individuals’ separation from 

interaction with others (family or social circles), involvement with their community or 

access to services (Age, 2010). Objectively, isolation can include the experience of 

limited social linkages, a lack of integration into social networks, reduced communication 

and inadequate intimate connections, over an extensive period (Rook, 1984). Further, 

Biordi and Nicholson (1995) defined social isolation as the distancing of an individual, 

psychologically or physically, from his or her network of desired or required social 

relationships, whereas Bernard (2013) defined social isolation as an objective state, 
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referring to the number of social contacts or interactions experienced by an individual. 

Therefore, social isolation is conceptualised as separation from one’s group(s). 

Victor et al. (2003) described social isolation as the extent to which an individual is 

separated from social contacts—family, friends, neighbours or the wider community. 

Similarly, De Jong Gierveld and Van Tilburg (2006) defined social isolation in regard to 

the objective characteristics of a situation, namely, the lack of interpersonal relationships. 

Thus, in social isolation, one can still have a limited network of kin and non-kin 

relationships. According to this definition, individuals who lack or possess a minor 

number of meaningful connections are socially isolated (De Jong Gierveld et al., 2016). 

Cornwell and Waite (2009a) discussed numerous research studies that have documented 

indicators of isolation, including living alone, being unmarried, having a small social 

network, experiencing infrequent contact with network members, possessing a lack of 

social network diversity, having a perceived lack of social support, exhibiting low 

participation in social activities, engaging in emotionally distant relationships and feeling 

a sense of loneliness and unbelonging. 

In the present study, the targeted sample is remotely isolated workers. The traditional 

measures of social isolation (e.g. social integration) are not appropriate in this context, 

and instead, the issue of contact is the primary focus. Therefore, this study adopted the 

definition of social isolation from Shankar et al. (2017): an objective and quantitative 

measure of network size and diversity as well as the frequency of contact. 

2.1.1.1.2 Loneliness 

When human social relationships become inadequate, individuals suffer from a negative 

feeling called loneliness (Perlman and Peplau, 1981). The extent of one’s loneliness is a 

primary indicator of social wellbeing that characterises an individual’s subjective 

assessment of his or her social participation (or isolation) (De Jong Gierveld and Van 

Tilburg, 2006). People frequently associate the word loneliness solely with interpersonal 

isolation; however, it highlights the feeling of being alone, either emotionally, socially or 

geographically (Wright, 2005). (Weiss, 1973, p. 17) stated: 

Loneliness is caused not by being alone but by being without some definitely needed relationship 

or set of relationships … Loneliness appears as a response to the absence of some particular type 

of relationship or, more accurately, a response to the absence of some particular relation 

provision. 

There are numerous other definitions of loneliness. Perlman and Peplau (1981, p. 31) 

define loneliness as ‘the unpleasant experience that occurs when a person’s network of 
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social relations is deficient in some important way, either quantitatively or qualitatively’. 

In addition, loneliness can be conceptualised as an expression of negative emotion as a 

consequence of absent relationships, occurring in people of any age (De Jong Gierveld 

and Van Tilburg, 2006). This study adopted Cacioppo and Patrick (2008) definition, 

which describes loneliness as a debilitating psychological condition typified by 

emptiness, isolation, a sense of worthlessness and lack of control, as well as vigilance 

against an external personal threat. 

Weiss (1973) hypothesised two distinct types of loneliness: emotional and social. 

Emotional loneliness results from the absence of a personal, intimate figure or a close 

emotional attachment (e.g. a partner or a best friend). Individuals who have recently been 

divorced or widowed or who have ended a relationship are prone to experiencing this 

form of loneliness. Social loneliness is caused by the absence of a broader group of 

contacts, social ties, social integration or engaging social network (e.g. friends, colleagues 

and neighbours) and might be experienced following relocation. Individuals who have 

recently moved to a new social environment (e.g. city, job or college) may experience 

this form of loneliness. 

Emotional loneliness can be described in many ways, but it predominantly features strong 

feelings of forlornness, abandonment and emptiness. This form of loneliness is linked to 

one-on-one relationships; thus, even when social support from friends and family is still 

present, it might not be possible to substitute the lost figure of attachment. Relief from 

emotional loneliness occurs when intimate relationship(s) are formed. Conversely, social 

loneliness predominantly results from the lack of (or an insufficient) support network; 

thus, it is connected to the desire for connections and relationships with those who share 

similar interests or values. Relief from this type of loneliness occurs through a network 

of friends who offer a sense of social integration. In both forms of loneliness, some level 

of friendship can reduce loneliness, which is a well-documented phenomenon (Asher and 

Weeks, 2012; Cacioppo et al., 2009; Scott et al., 2007). 

Weiss (1973) claimed that emotional loneliness might lead to anxiety, and social 

loneliness might lead to depression. Rubenstein and Shaver (1982) empirically 

corroborated Weiss’s dichotomous classification. Russell et al. (1984) investigated the 

predictors, experience and results of emotional and social loneliness in college students. 

They found that feelings of caring for others or sensing intimacy negatively predicted 

emotional loneliness, while feelings of being appreciated negatively predicted social 

loneliness. This study contributed evidence to the separate conceptualisations of 
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loneliness as emotional and social. In addition, anxiety was noted as being significantly 

related to social loneliness, and depression was partially related to social loneliness, but 

more strongly to emotional loneliness, which was not entirely consistent with Weiss 

(1973) theoretical model. DiTommaso and Spinner (1993) discovered evidence for three 

differentiated constructs of loneliness, namely, romantic, family and social loneliness, 

which supports Weiss’s model to an extent. Additionally, DiTommaso and Spinner 

(1997) claimed that anxiety and depression were only associated with social isolation. 

2.1.1.1.3 Differences between social isolation and loneliness 

It is necessary to clarify that social isolation and loneliness are separable variables. 

Various individuals may experience feelings of loneliness and physical separation 

conjointly; however, this is not always the case (Cornwell and Waite, 2009a). Matthews 

et al. (2016) demonstrated that 49% of individuals in the top quartile for social isolation 

were not in the top quartile for loneliness and 53% of individuals in the top quartile for 

loneliness were not in the top quartile for social isolation. Therefore, some may 

experience loneliness despite experiencing numerous social connections (Perlman and 

Peplau, 1984). 

Social isolation and loneliness can be positively associated; for example, higher levels of 

loneliness were found to be associated with living by oneself (Routasalo et al., 2006) and 

having infrequent contact with family and friends (Bondevik and Skogstad, 1998; 

Hawkley et al., 2005; Mullins and Dugan, 1990). Jones et al. (1981) claimed that 

loneliness is associated with social isolation, as well as trust issues and a sense of 

powerlessness. Despite isolation being one of the strongest predictors for experiencing 

loneliness, both physical and social isolation are separate constructs from the experience 

of loneliness (as demonstrated by Weiss (1973) and (Ernst and Cacioppo, 2000). 

Therefore, one can be physically or socially isolated without being lonely and vice versa. 

Several studies contradict the association between loneliness and social interaction 

(Jones, 1981) or network size (Stokes, 1985). As previously established, loneliness can 

be present in individuals who experience little to no social isolation as a consequence of 

their interaction frequency with others. Studies have identified the association between 

social isolation and loneliness as weak or moderate (Cornwell and Waite, 2009a) or found 

that the two were not significantly correlated (Coyle and Dugan, 2012; Cutrona, 1982). 
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2.1.2 Occupational stressors 

This section identifies the occupational stressors that have been explored and inspected 

in the context of offshore oil and gas studies. Occupational stress is defined as a negative 

emotional experience generated from demanding work conditions (Chen et al., 2009b). 

According to (Robbins, 2007), stressors can be organisational, individual or 

environmental. Workers in oil fields are frequently exposed to stressful conditions or 

permanent physical pressure. Additionally, long-term employment in an isolated location 

contributes to occupational stress levels (Brešić et al., 2007). According to Sneddon et al. 

(2013), occupational stress is a feature of offshore life that originates from the common 

sources but also includes the interface between job and family, helicopter travel and the 

offshore living environment. 

Cooper and Sutherland (1987) investigated occupational stressors in the oil and gas 

industry by focusing on those who worked 14 days offshore followed by a 14-day onshore 

break. Seven sources of occupational stress that affected North Sea offshore oil workers 

were identified: (1) relationships at work and at home, (2) site management problems, (3) 

factors intrinsic to the job, (4) the uncertainty element of the work environment, (5) living 

in the environment, (6) safety and (7) interface between job and family. Similarly, Chen 

et al. (2001) studied 561 Chinese offshore oil workers who worked four weeks offshore 

followed by a four-week rest onshore. Nine factors of occupational stress were identified: 

(1) interface between job and family, (2) career and achievement, (3) safety, (4) 

management problems and employee relations (incorporated under one label), (5) 

physical environment of workplace, (6) living environment, (7) managerial role, (8) 

ergonomics and (9) organisational structure. 

When analysing the stressors from the abovementioned studies, only ‘living 

environment’, ‘interface between job and family’ and ‘relationships at work and home’ 

were found to be related to this study’s concept of remoteness. Offshore work can mean 

that workers are isolated from family; however, the present study focuses on a much 

longer period of isolation (one year, sometimes extended to two) that includes 

individuals’ separation from their family, friends and country. 

Bjerkan (2011) compared the differences in work-related variables among Norwegian 

workers onshore and offshore. In an analysis of offshore workers’ perceptions of external 

influences on work performance, the separation from family and friends was revealed as 

a significant effect. According to Rogers and Barclay (2014), the FIFO lifestyle of being 
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away from home for extended periods can cause relationship stresses. Therefore, these 

stressors were worthy of investigation in this research to identify their effects on mental 

health, fatigue and safety. 

2.1.2.1 Responsibilities towards family 

The first occupational stressor is responsibilities towards family, a variable (stress factor 

construct) adopted from the ‘interface between job and family’ factor identified by Chen 

et al. (2001). Responsibilities towards family is a combination of ‘relationships at work 

and home’ and ‘interface between job and family’—two factors used by Cooper and 

Sutherland (1987). It is also known as the work–family interface or conflict in different 

contexts, in which workers were exposed to high‐stress environments (Ghislieri et al., 

2017). Responsibilities towards family regard the stress levels of workers when they think 

not only about themselves but also about their family and the responsibilities towards 

them and personal relationships. In addition, responsibilities towards family concern the 

interference of family with work or vice versa. Grandey and Cropanzano (1999) 

conducted a study on university professors and discovered that work–family conflict was 

positively correlated to job distress and turnover intentions. 

2.1.2.2 Living environment 

Living environment is the second occupational stressor in this study. Similarly to the first 

stressor, this variable was adopted from both Chen et al. (2001) and Cooper and 

Sutherland (1987) and related to the camp in which workers lived remotely. Eight 

variables are relevant to shared living that workers might consider a source of stress, 

including privacy, noise, air circulation and other camp facilities. Further, Leung et al. 

(2009) demonstrated that working and living in a poor environment (i.e. temperature, 

lighting, noise, staff density and degree of privacy) can adversely affect a construction 

project manager’s work performance. 

2.2 Mental Health 

Mental health has long been described as the absence of psychopathology (Lamers et al., 

2011). The World Health Organization defines mental health as ‘a state of well-being in 

which the individual realizes his or her own abilities, can cope with the normal stresses 

of life, can work productively and fruitfully, and is able to make a contribution to his or 

her community’ (WHO, 2004, p. 12). The Australian National Mental Health Strategy 
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identifies mental health disorders as those that affect a person’s cognitive, emotional or 

social abilities and attract a diagnosis of psychiatric illness (Fuller et al., 2000). 

Good mental health is an integral part of human wellbeing and physical health. Many 

common mental health disorders are influenced by a range of social, physical and 

economic environments that are experienced at different phases of an individual’s life 

(WHO, 2014). Common mental health disorders that the employed population experience 

are increasing costs for businesses, which has prompted a significant public health debate. 

Policymakers and health professionals are increasingly calling for an enhanced 

understanding of the association between modern work and mental health (Harvey et al., 

2017). It is vital to consider how mental health issues can affect workers’ quality of life, 

physical health and work-related performance (Kim et al., 2009). Studies have revealed 

that working in an intense and pressured work environment involves demands that can 

cause psychosocial problems, including sleep disorders, stress, anxiety and depression 

(Love et al., 2009; Reichenberg and MacCabe, 2007). In the majority of developed 

countries, mental health disorders have now replaced musculoskeletal issues as the 

principal reason for sick leave or incapacity of long-term work (Duijts et al., 2007; 

Whiteford et al., 2013). Therefore, depression and anxiety are the two mental health 

disorders of interest in this study. 

2.2.1 Anxiety and depression 

Anxiety and depression are the most frequently occurring mental disorders affecting 

working-age adults; their prevalence appears to be rising in Western countries 

(Reichenberg and MacCabe, 2007). Anxiety is conceptualised as a negative emotional 

state that includes apprehension, nervousness and worry, in addition to arousal of the 

body (Spielberger et al., 1994). In contrast, depression is considered a loss of pleasure or 

sadness (Zigmond and Snaith, 1983) comprising feelings of guilt, hopelessness and low 

self-esteem (Mykletun et al., 2001). Poor mental health in the workforce is predominantly 

caused by common psychiatric issues such as depression, anxiety or other stress-related 

conditions, each of which is usually treatable and potentially preventable (Knudsen et al., 

2013; Knudsen et al., 2010; Mykletun and Harvey, 2012). 

Affective disorders such as major depression and anxiety are prevalent, and this greatly 

burdens individuals and society (Whiteford et al., 2013). In particular, depression has 

emerged as one of the most frequent medical problems worldwide. It is estimated that, of 

the European population, 14% suffer from an anxiety disorder and 6.9% suffer from 
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depression each year (Wittchen et al., 2011). According to the World Health 

Organization, depression is one of the most disabling disorders. In the workplace, 

depression has significantly influenced workers’ quality of life (WHO, 2014). It can 

produce direct economic costs, which decreases productivity (Theorell et al., 2015) 

because depressive symptoms affect workers’ decision-making and capacity to work well 

with others (Elinson et al., 2004). Potentially, depressive symptoms can be an outcome 

of poorly operating workplace climates. As the performance of workers with depression 

inevitably declines in the absence of sufficient treatment (Stewart et al., 2003), the illness 

can result in a downward spiral of productivity. 

2.2.2 Relationship between remoteness variables and mental health 

2.2.2.1 Physical isolation 

In the workplace, it is vital to consider how mental health issues can affect the quality of 

life of workers and their families, as well as workers’ physical health and work-related 

performance (Kim et al., 2009). Studies have revealed that working in an intense and 

pressured work environment involves demands that can cause psychosocial problems, 

including sleep disorders, stress, anxiety and depression (Love et al., 2009; Reichenberg 

and MacCabe, 2007). Three decades ago, 19% of offshore oil and gas employees in the 

North Sea experienced psychological disorders, including phobic and obsessional anxiety 

(Cooper and Sutherland, 1987; Sutherland and Cooper, 1989).  

Other oil and gas studies demonstrated that workers were subjected to exceptionally 

arduous working conditions (Chen et al., 2009b) and psychosocial stressors, including 

high responsibility, workload pressure, fatigue and lack of sleep, as well as social 

isolation and absence of family support (Høivik et al., 2009). In Norway, 15% of oil and 

gas workers reported psychological problems such as nervousness, irritability, anxiety 

and depression (Berthelsen et al., 2015), which primarily presented as psychological 

distress (Petroleum Safety Authority Norway, 2009). Prior studies regarding FIFO 

workers suggest the widening concern that working conditions can detrimentally affect 

employee wellbeing and induce depression, anxiety, stress and sleep disorders (NSW 

Minerals Council, 2012; Peetz et al., 2012). According to Tuck et al. (2013), severe to 

extremely severe levels of depression and anxiety were reported by a quarter of 

participants. Further, House of Representatives Standing Committee on Regional 

Australia (HRSCRA) (2013) stated that social isolation and frequent separation from 

family support, informal social controls and the absence of a sense of community could 

negatively influence FIFO workers’ wellbeing. 
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An editorial in the American Journal of Public Health underlined the importance of social 

isolation as a threat to mental health (Klinenberg, 2016). Social isolation has negative 

consequences on mental health, as reported in various studies (Cornwell and Waite, 

2009b; Coyle and Dugan, 2012), and was found to be a risk for various poor physical and 

mental health outcomes (Berkman and Glass, 2000; Cacioppo and Cacioppo, 2014; 

Mendes de Leon et al., 2001). According to Mora et al. (2014), social isolation was 

associated with higher depressive symptoms and poorer mental health. Similarly, 

Matthews et al. (2016) noted that social isolation was significantly associated with 

depression. Hall-Lande et al. (2007) investigated adolescents and revealed that social 

isolation was linked to an accelerated risk of depressive symptoms, suicide attempts and 

low self-esteem. Social isolation could place individuals at an increased risk of poor 

mental health (Hawton et al., 2011); evidence suggests that interventions to increase 

social interactions can decrease depressive symptoms (Cattan et al., 2005). Moreover, 

links with social networks and informal social support are associated with greater general 

wellbeing, less psychological unease and reduced rates of mental disorders (e.g. 

psychological distress, depressive symptoms and major depressive disorder) (Chatters et 

al., 2015; Taylor et al., 2015). 

Similarly, numerous studies have demonstrated that loneliness is a risk factor for 

depression (Cohen-Mansfield and Parpura-Gill, 2007; VanderWeele et al., 2011) and 

even suicide (Ernst and Cacioppo, 2000). Loneliness can be detrimental to individuals’ 

health, especially mental health (Wilson et al., 2007; Moeller and Seehuus, 2019). 

Hagerty and Williams (1999) found a significant association between loneliness and 

symptoms of depression in both undergraduates and patients with a major depressive 

disorder. Cacioppo et al. (2010) used nationally representative data from the Chicago 

Health, Aging and Social Relations Study to explore the longitudinal relationship between 

loneliness and depressive symptoms. The data were collected annually from 2002 to 2006 

from a sample of 229 participants and demonstrated loneliness at the baseline 

measurement, which predicted depressive symptoms in consecutive years. Similarly, a 

two-pronged longitudinal study conducted by Cacioppo et al. (2006b) examined the 

association between loneliness and depression in middle-aged and older adults. Results 

from both studies affirmed that loneliness was significantly associated with depressive 

symptoms. In addition, numerous studies conducted with the elderly population have 

found loneliness to be associated with depression (Barg et al., 2006; Stek et al., 2005). 

For example, in New Zealand, Alpass and Neville (2003) found a significant association 

between loneliness and depression in 217 older men; similarly, Prieto-Flores et al. (2011) 

http://www.thesaurus.com/browse/consecutive
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reported the same for adults aged 60 years and over in Spain. Heikkinen and Kauppinen 

(2004) discovered that loneliness predicts an increase in depressive symptoms in a 10-

year study of Finland’s elderly population. In the US, adults aged 50 years and over 

reported loneliness-affected depression over a six-year study period (2002–2008) (Luo et 

al., 2012). 

2.2.2.1.1 Differences between loneliness and depression 

It is necessary to clarify that loneliness and depression are separable variables, although, 

as demonstrated by the abovementioned literature, they are commonly found to be linked. 

Cacioppo et al. (2006a) conducted a formal investigation into the relationship between 

loneliness (as measured by the University of California, Los Angeles [UCLA] Loneliness 

Scale) and depressive symptoms (as measured by the Beck Depression Inventory) in 

2,525 young adults. They found that loadings of loneliness items on the depressive 

symptoms were very low. In a second study, which substituted the Beck Depression 

Inventory for the Centre for Epidemiologic Studies in a population-based sample of adults 

aged 50–67, a factor analysis indicated that loneliness items and depressive symptoms 

items loaded for different factors. 

Another investigation of undergraduate students, documented by Bell (1985) and Russell 

et al. (1980), concluded that loneliness and depressive symptoms formed two separate 

theoretical constructs. In a study by Weeks et al. (1980), structural equation modelling 

was used to measure loneliness and depressive feelings in 333 UCLA first-year students 

on two occasions, five weeks apart. No evidence was found to suggest that loneliness 

caused depressive symptoms or vice versa. 

2.2.2.2 Occupational stressors 

In the oil and gas industry, numerous studies have indicated that occupational stress could 

predict mental health issues (Chen et al., 2001; Cooper et al., 1989; Lu et al., 1997; Siu 

et al., 1999). Cooper and Sutherland (1987) discovered that stresses in relationships at 

work and home are a risk factor for decreased overall wellbeing, free-floating anxiety, 

depression and somatic anxiety. Conversely, (Chen et al., 2009a) claimed that the stress 

interface between job and family was positively associated with poor mental health but 

that no such significant association was found with the living environment. However, 

living environment was a risk factor for decreased overall wellbeing, free-floating anxiety 

and phobic anxiety because the requirements of shared living—sleeping quarters, lack of 
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privacy and disturbance by others—each exacerbate the offshore living environment 

(Cooper and Sutherland, 1987). 

Moreover, numerous research studies have documented the effect of work and family 

interference on psychological health and distress (Che et al., 2017; Greenhaus et al., 2006; 

Janzen et al., 2007; Van Hoffen et al., 2020). According to Kalliath and Kalliath (2013), 

work–family conflict was positively correlated with depression. 

2.3 Fatigue 

Fatigue is lethargy and the exhaustion of mental and physical strength resulting from 

physical labour or mental exertion (Lewis and Wessely, 1992). Fatigue can be either 

physical or mental. Physical fatigue is an acutely painful phenomenon that arises in 

overstressed muscles after exercise (Grandjean, 1979) and a symptom that emerges in 

situations such as prolonged physical exertion without sufficient rest or as a consequence 

of sleep disturbances caused by medication (Rockwell and Burr, 1977). Mental fatigue is 

a psychobiological state referring to subjective feelings of tiredness and lethargy 

experienced as a consequence of prolonged periods of demanding cognitive activity 

(Boksem and Tops, 2008). Mental fatigue reflects reduced psychological capacity and 

less willingness to act adequately as a result of earlier mental or physical effort (Meijman, 

1997). 

Various studies have reported that mental fatigue can be more harmful (Sneddon et al., 

2006) because problematic tasks still evoke mental strain, whereas physical processes are 

becoming increasingly automated. In addition, mental fatigue causes impaired cognitive 

control (Lorist et al., 2005; Van der Linden et al., 2003; Xiao et al., 2019). Fatigue 

involves a sensation of tiredness arising from extended or excessive mental or physical 

exertion, which could detrimentally affect workplace performance and safety (Folkard 

and Tucker, 2003). According to Lamond and Dawson (1999), fatigue can result in 

performance impairment of ≥ 0.1% of the blood alcohol concentration; which is not 

consistent with operating dangerous equipment. Various studies demonstrated an 

association between fatigue and mental health disorders (e.g. Courtney et al. (2012), in 

which fatigue positively correlated with depression and anxiety in paramedic shift 

workers. 
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2.3.1 Relationship between remoteness variables and fatigue 

2.3.1.1 Physical isolation 

According to (Biggs et al., 2016), workers’ psychosocial isolation in remote sites within 

the construction industry is a significant issue that, if not controlled, can lead to increased 

fatigue and stress. A recent US study regarding community-dwelling older adults (Cho et 

al., 2019) demonstrated that social isolation and loneliness were significantly associated 

with fatigue. A longitudinal study conducted by (Jaremka et al., 2014) examined the 

association between loneliness and fatigue in breast cancer survivors and older adults; 

results from both studies confirmed that participants who felt lonelier reported more 

fatigue. Firth-Cozens and Moss (1998) claimed that an absence of emotional overload 

(i.e. being away from home) slow the recovery from fatigue for workers. In addition, 

lower levels of fatigue were associated with social networks and support (Soares et al., 

2013). 

Fatigue highly correlates with poor sleep quality and is characterised by cognitive decline 

and impairment (Wadsworth et al., 2008); therefore, lonelier and socially isolated 

individuals report more fatigue (Eshkoor et al., 2014; Sinokki et al., 2010). According to 

Crooks et al. (2008) and Ertel et al. (2008), social isolation is a significant risk factor for 

cognitive impairment and dementia. Further, several studies identified various beneficial 

effects of social integration (i.e. social connectedness) and claimed that it appeared to 

protect individuals from cognitive decline, emotional distress and physical disability 

(Bassuk et al. (1999); Glass et al. (2006); Holtzman et al. (2004); Seeman et al. (2011); 

Zunzunegui et al. (2003). 

Over time, lonelier people are more likely to engage in less physical activity (Hawkley et 

al., 2009) and experience more sleep disturbance (Kurina et al., 2011) than socially 

connected individuals. Cacioppo et al. (2002) and Pressman et al. (2005) demonstrated 

that individuals who are classified as lonely self-report a poorer quality of sleep and 

experience more fragmented sleep. Regarding cognitive impairment, Tilvis et al. (2004) 

identified loneliness as an independent predictor of cognitive decline. Similarly, Havens 

et al. (2004) concluded that cognitive decline was positively associated with loneliness. 

Moreover, a cognitive deficit was claimed to be significantly linked with loneliness 

(Cohen-Mansfield et al., 2016; Cohen-Mansfield et al., 2009; Paúl and Ribeiro, 2009). 
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2.3.1.2 Occupational stressors 

As previously mentioned, fatigue highly correlates with poor sleep quality and is 

characterised by cognitive decline and impairment; therefore, individuals suffering from 

long-term stress are more likely to report sleeping difficulties (Het et al., 2012). Work–

family conflict related to a higher level of fatigue (Jansen et al., 2003) and lower sleep 

quality (Williams et al., 2006). Similarly, a recent study by Cheng et al. (2019) that 

involved hospital nurses demonstrated that work–family conflict affects sleep quality, 

increases sleep disturbance (Aazami et al., 2016) and is associated with sleep deficiencies 

(Jacobsen et al., 2014). Further, a higher work–family interface was associated with 

greater workplace cognitive failure and difficulties (Lapierre et al., 2012). In addition, a 

study by (Parkes, 1992) regarding occupational stressors among offshore oil and gas 

workers claimed that both offshore and onshore workers experience sleep-associated 

social dysfunction. A later study by Parkes (1998) discovered offshore workers reporting 

higher levels of anxiety, sleep-related problems and workloads. 

2.4 Safety Behaviour 

Safety behaviour enhances workers’ health and safety and that of their working 

environment (Burke et al., 2002). Neal et al. (2000) distinguished two components of 

such behaviour to describe workers’ onsite behaviour: safety compliance and safety 

participation. These categories have received broad acceptance in research and practice. 

Safety compliance is defined as the core safety activities required for individuals to 

maintain workplace safety (e.g. wearing personal protective equipment). Safety 

participation is conceptualised as behaviours that foster a safety promotion climate (e.g. 

participating in training and voluntary safety meetings). Safety behaviour among workers 

is crucial; unsafe behaviour is closely associated with accidents and occupational injuries 

in various industries (Clarke, 2006; Neal and Griffin, 2006; Seo et al., 2015). Managers 

in the offshore oil and gas industry claimed that lack of care and attention is a primary 

cause of accidents (O'Dea and Flin, 2001). According to Salminen and Tallberg (1996), 

84–94% of onsite accidents investigated in Finland were caused by human error. 

Similarly, Abdelhamid and Everett (2000) reported that unsafe behaviour is also a 

predominant cause of accidents on construction sites. It is widely recognised that the 

majority of accidents are caused by failure to perform safety behaviour (Choudhry and 

Fang, 2008; Fang et al., 2015b; Guo and Yiu, 2015; Mearns et al., 2001). 
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2.4.1 Effects on safety behaviour 

2.4.1.1 Physical isolation 

Several studies (predominantly qualitative) have examined how physical isolation 

influences safety regarding family, friends or home separation; however, few have 

discussed physical isolation as variables (social isolation and loneliness). A study by 

Sneddon et al. (2006) concerning oil and gas workers found that isolation from home 

events was the largest factor that reduced workers’ awareness and increased unsafe work 

practices and a greater risk of accidents (Sneddon et al., 2013). According to Chen et al. 

(2003), workers’ health and safety are adversely affected by the unique challenges and 

restrictions of offshore work, which include isolation. Chan (2009) and Major et al. 

(2002) claimed that, in addition to living in camps, workers’ separation from their families 

and communities were potential stress-related factors for migrant Chinese workers, which 

could risk safety or affect safety. 

In the mines and for FIFO workers, irrespective of employment roles or education levels, 

the demands of FIFO employment detrimentally affects workers’ wellbeing regarding 

isolation, sleeping difficulties and loneliness (Barclay et al., 2013; Peetz et al., 2012), 

which can generate safety concerns (Biggs et al., 2016). Among construction workers, 

Siu (2001) argued that certain factors, such as being absent from family and experiencing 

emotional overload, predict accidents. 

2.4.1.2 Occupational stressors 

A highly stressful work environment was found to negatively affect human safety (Chen 

and Cunradi, 2008; Greiner et al., 2004). The occupational stressors in Clarke (2012) 

study led to lower levels of safety compliance and safety participation and increased the 

frequency of injuries and near misses. In the oil and gas industry, stress at work can reduce 

workers’ safety and increase the likelihood of occupational injury (Parkes, 1992). A 

cross-sectional study in a chemical processing plant by (Hofmann and Stetzer, 1996) 

concluded that perception of role overload (an indication of perceived job stress) was 

associated with an increased propensity to work unsafely. A recent study by Chu et al. 

(2019) demonstrated that the work–family conflict and interface significantly directly 

affected predicting safety compliance and safety participation. Similarly, studies by 

(Johnson et al., 2019; Turner et al., 2014) documented that family interference is 

negatively linked to safety behaviour. In addition, living conditions are a primary factor 



26 

responsible for reducing accidents and incidents that require ongoing monitoring and 

improvements (Chau et al., 2008). 

2.4.1.3 Mental health 

As previously mentioned, anxiety and depression are two of the significant mental health 

disorders. A recent study in the oil and gas industry by Mirza et al. (2019) revealed that 

reducing psychological distress positively affects employees’ safety behaviour. In 

addition, it mediated the relationship between psychosocial safety climate and safety 

compliance and participation. Similarly, Smith et al. (2018) claimed that work stress 

caused burnout among firefighters, which adversely influenced their safety behaviour. In 

an investigation of the safety climate among construction workers in Hong Kong (Siu et 

al., 2004), psychological distress (depression and anxiety) levels predict accident rates; 

these levels possess direct mediating effects on accident rates and a negative relationship 

with safety attitudes. Zheng et al. (2010) study on Chinese construction workers found a 

link between depressive symptoms and a greater risk of work-related injuries. 

Further, a study by (Haslam et al., 2005) focused on the effects and treatment of anxiety 

and depression on workplace performance and safety. The study revealed an association 

with impaired work performance and safety of workers with anxiety and depression, 

either treated or not treated. Another study, by (Murray et al., 1997), documented that 

fishermen reported high levels of anxiety—those who reported high anxiety levels also 

reported more injuries and fewer safety precautions. Dunbar (1993) reported that levels 

of anxiety and depression could predict workers’ safety compliance behaviour. Beseler 

and Stallones (2013) analysed farm operators and their spouses to examine the association 

patterns between pesticide poisoning, depressive symptoms, safety knowledge and 

behaviours and injury. It was concluded that depression is more strongly associated with 

safety behaviour than safety knowledge. Similarly, other studies have confirmed mental 

illness as a primary risk factor for farmer injury (Beseler and Stallones, 2010; Tiesman et 

al., 2006). 

2.4.1.4 Fatigue 

In the oil and gas industry, occupational hazards and the potential for accidents are 

frequently linked to fatigue and stress-related risk factors (Chan, 2011). Sneddon et al. 

(2013) discovered that workers’ greater levels of stress and fatigue connect to a low 

awareness of their working situation, which increases participation in unsafe work 

practices and a greater risk of accidents. Similarly, Li et al. (2013) examined the 
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emotional exhaustion of oil production workers, which is characterised by feelings of 

mental fatigue, and claimed that it could predict safety compliance behaviour outcomes. 

Further, a study focusing on seafarers working in offshore oil support (Wadsworth et al., 

2008) claimed that fatigue could affect seafarers’ safety. 

In the construction industry, the use of a non-resident workforce is a common practice; 

therefore, self-perceived fatigue at the optimum level has been identified as directly 

affecting safety behaviour and positively influencing safety behaviour for temporary 

construction workers (Seo et al., 2015). Conversely, (Fang et al., 2015a) found a linear 

relationship between higher levels of fatigue and rates of error among construction 

workers. A Canadian study detailed that fatigue derived from the poor sleeping habits of 

construction workers increased the average rate of accidents by 9% (Powell and Copping, 

2010). According to Whiteoak and Mohamed (2016), fatigue was negatively associated 

with workers’ sense of feeling safe at work. Moreover, two studies (Dong, 2005; 

Spurgeon et al., 1997) identified that elevated fatigue resulting from extended working 

hours, and non-uniform work scheduling created increased risks in worker safety. Swaen 

et al. (2003) stated that fatigue was an independent risk factor for further injury at work. 

2.5 Chapter Summary 

This chapter presented a critical and extensive literature review of the current research. 

In this research, safety behaviour was chosen as the dependent variable, mental health 

and fatigue were selected as the mediating variables and remoteness variables were the 

independent variables. The independent variables—social isolation, loneliness, 

responsibilities towards family and living environment—were extracted from the 

literature regarding physical isolation and occupational stressors and found to have the 

ability to affect workers’ safe behaviour adversely. This chapter found that workers can 

effectively practise safe workplace behaviours by enhancing their wellbeing and mental 

and physical strength. In contrast, emptiness, isolation and absence of relationships can 

negatively affect workers’ wellbeing and fatigue levels. 

As previously mentioned in Section 1.3, this research is unique because it studied remote 

workers who were isolated for extensive periods—between weeks and months and 

occasionally a year or more. Additionally, the workers originated from diverse Asian 

countries and had relocated to a brand new geographical region (the Middle East, 

specifically Kuwait), which substantiates innovative and groundbreaking research. To the 

author’s knowledge, no other research study has been conducted on this topic that 
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includes this population, context and combination of variables. Based on the gap in the 

literature review, a theoretical framework was developed to build a conceptual model to 

be tested in this study. The research methodology is presented in the next chapter (Chapter 

3). 
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Chapter 3: Research Methodology 

This chapter discusses in detail the development of the research model, research questions 

and hypotheses. Section 3.1 presents the research scope and objective, and Section 3.2 

discusses the conceptual framework and research questions. Section 3.3 outlines the 

research hypotheses, followed by Section 3.4, which presents the research design and 

activities. Section 3.5 outlines the data collection methods and questionnaire 

development. Section 3.6 discusses the data analysis process, and a summary of the 

chapter is presented in Section 3.7. 

3.1 Research Scope and Objective 

The primary objective of this study was to use a quantitative approach with a cross-

sectional design to empirically test the relationship(s) between (1) remoteness variables—

social isolation, loneliness, responsibilities towards family and living environment—and 

workers’ safety behaviour in regard to compliance and participation; (2) the mediating 

effect of mental health and its constructs (anxiety and depression); and (3) the mediating 

effect of fatigue levels and its constructs (physical fatigue and mental fatigue) on the 

aforementioned relationship(s). Regarding the research scope, the study focuses on the 

influence of remoteness variables on workers’ safety behaviour in Kuwait’s oil and gas 

industry. 

3.2 Conceptual Framework and Research Questions 

The literature review in Chapter 2 was conducted to present fundamental research 

regarding remoteness, physical isolation, occupational stressors, mental health, fatigue 

and safety behaviour. The literature review also demonstrated that social isolation and 

loneliness are two variables that could arise as a result of being physically isolated. In 

contrast, responsibilities towards family and living environment are two occupational 

stressors that relate to this study’s concept of remoteness. Further, these physical isolation 

variables and occupational stressors have been considered to detrimentally affect 

individuals’ mental health and fatigue (Biggs et al., 2016; Chen et al., 2009b; Cho et al., 

2019; Matthews et al., 2016). Moreover, several other studies have demonstrated the 

negative effect of mental illness and fatigue on safety in general, as well as in light of 

accidents and injuries (Chan, 2011; Mirza et al., 2019; Sneddon et al., 2013; Zheng et al., 

2010). 
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Because the variables of remoteness—social isolation, loneliness, responsibilities 

towards family and living environment—could influence workers’ behaviour, there is a 

possibility that a correlation exists between remoteness variables and safety behaviour. 

Further, the strong correlation between mental health and fatigue with remoteness 

variables and safety behaviour indicates that mental health and fatigue could mediate the 

relationship between remoteness variables and safety behaviour. To the author’s best 

knowledge, no prior study has investigated this combination of variables in the oil and 

gas industry. Therefore, to address these gaps, the following research questions were 

formed: 

1. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your safety behaviour? 

b) to what extent does feeling lonely influence your safety behaviour? 

c) to what extent do responsibilities towards family influence your safety 

behaviour? 

d) to what extent does the living environment influence your safety 

behaviour? 

2. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your mental health? 

b) to what extent does feeling lonely influence your mental health? 

c) to what extent do responsibilities towards family influence your mental 

health? 

d) to what extent does the living environment influence your mental health? 

3. As a foreign worker working at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your fatigue levels? 

b) to what extent does feeling lonely influence your fatigue levels? 

c) to what extent do responsibilities towards family influence your fatigue 

levels? 

d) to what extent does the living environment influence your fatigue levels? 

4. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 

a) to what extent does your mental health affect your safety behaviour? 

b) to what extent do your fatigue levels affect your safety behaviour? 

A conceptual model was developed to answer the above research questions. It consists of 

seven constructs: (1) social isolation, (2) loneliness, (3) responsibilities towards family, 

(4) living environment, (5) mental health, (6) fatigue and (7) safety behaviour. Valid and 
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widely used scales measured these constructs. Tables 3-1–3-7 demonstrate the supporting 

literature regarding the scales used to operationalise each construct in this research. 
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Table 3-1: Details of loneliness scale 

Variable: Description Item: Description References 

LMP: Loneliness due to 

missing people you know 

LFF01: Feeling that you lack companionship from family back home. 

Short version of the UCLA 

used in (Hughes et al., 2004) 

LFF02: Feeling that you lack companionship from friends back home. 

LFF03: Feeling left out from family decision making back home. 

LFF04: Feeling left out from friends decision making back home. 

LFF05: Feeling isolated from family interactions back home. 

LFF06: Feeling isolated from friends interactions back home. 

LCM: Loneliness at camp 

LCM01: Feeling that you lack companionship from people in camp. 

Short version of the UCLA 

used in (Russell, 1996; Wei et 

al., 2005) 

LCM02: Feeling that you have a lot in common with the people in camp. 

LCM03: Feeling close to people in camp. 

LCM04: Feeling left out from people decision making in camp. 

LCM05: Feeling that people in camp don’t really know you well. 

LCM06: Feeling isolated from people interaction in camp. 

LCM07: Feeling that there are people in camp who really understand you. 

LCM08: Feeling that people in camp are around you but not with you. 

LCM09: Feeling that there are people in camp you can talk to. 

LCM10: Feeling that there are people in camp you can turn to. 
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LWE: Loneliness at 

workplace relating to 

emotional deprivation 

LWE01: I often feel abandoned by my co-workers when I am under pressure at 

work. 

(Wright et al., 2006) 

LWE02: I often feel alienated from my co-workers. 

LWE03: I feel myself withdrawing from my co-workers. 

LWE04: I often feel emotionally distant from my co-workers. 

LWE05: I feel satisfied with the relationships I have at work. 

LWE06: There is a sense of companionship in my workplace. 

LWE07: I often feel isolated when I am with my co-workers. 

LWE08: I often feel disconnected from my co-workers. 

LWE09:I experience a general sense of emptiness when I am at work. 

 

 

Table 3-2: Details of social isolation scale 

Variable: Description Item: Description References 

SI: Social isolation 

SI01: How often do you communicate with your close family members? 

An index of social isolation 

used in (Shankar et al., 2017) 

and LSNS-R (Lubben et al., 

2006; Lubben, 1988) 

SI02: How often do you communicate with your close friends back home? 

SI03: When a family member has an important decision to make, how often do 

they talk to you about it? 

SI04: When a close friend back home has an important decision to make, how 

often do they talk to you about it? 
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SI05: How often are your family members available for you to talk to when 

you have an important decision to make? 

SI06: How often are your close friends back home available for you to talk to 

when you have an important decision to make? 

SI07: How often do you participate in any organizations, religious groups, 

social clubs or committees in the present time? 

 

 

Table 3-3: Details of responsibilities toward family scale 

Variable: Description Item: Description References 

RTF: Responsibilities 

toward family 

RTF01: My marriage/relationship will be affected. 

(Chen et al., 2001; Cooper 

and Sutherland, 1987) 

RTF02: Leaving my wife/partner to cope with difficulties or making decision 

alone. 

RTF03: My wife’s/partner’s attitude to my work. 

RTF04: My relationship with children will be disturbed by working away for a 

long time. 

RTF08: Incapacity to travel back home in a case of family emergency. 

RTF06: My social life will be disturbed. 

RTF07: Inability to contact home when needed. 

RTF08: Incapacity to travel back home in a case of family emergency. 
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Table 3-4: Details of living environment scale 

Variable: Description Item: Description References 

LE: Living environment  

LE01: Living with persons having different life-styles and behaviours. 

(Chen et al., 2001; Cooper 

and Sutherland, 1987) 

LE02: Lack of privacy due to sharing camp accommodation with others. 

LE03: Rest being disturbed because of sharing camp accommodation with 

others. 

LE04: Disturbance in camp accommodation due to noise. 

LE05: Poor air circulation in camp accommodation. 

LE06: Sharing and the lack of toilet facilities in camp accommodation. 

LE07: Limited choices of food provided in camp accommodation. 

LE08: Not having WIFI connection in camp accommodation. 

 

 

Table 3-5: Details of mental health scale 

Variable: Description Item: Description References 

ANX: Anxiety 

ANX01: Being worried about situations in which I might panic. DASS21 (Lovibond and 

Lovibond, 1995), HADS 

(Crawford et al., 2001; 

ANX02: Being intolerant of anything that keeps me from getting on with what 

I was doing. 
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ANX03: I feel worried without any good reason. Zigmond and Snaith, 1983) & 

HSCL-25 (McKelvey and 

Webb, 1997; Parloff et al., 

1954) 

ANX04: I feel tense. 

ANX05: I get a sort of frightened feeling as if something awful is about to 

happen. 

ANX06: I feel some worrying thoughts go through my mind. 

ANX07: I feel nervous. 

ANX08: I feel faintness or dizziness. 

DPR: Depression 

DPR01: I didn’t experience any positive feelings at all. 

DASS21 (Lovibond and 

Lovibond, 1995), HSCL-25 

(McKelvey and Webb, 1997; 

Parloff et al., 1954) & CES-D 

(Radloff, 1977) 

DPR02: I find it difficult to have the initiative to do things. 

DPR03: I feel that I have nothing to look forward to. 

DPR04: I feel sad. 

DPR05: I am unable to become enthusiastic about anything. 

DPR06: I think my life has come to a failure. 

DPR07: I feel hopeless about changing my situation. 

DPR08: I find difficulty falling/staying asleep. 

DPR09: I have poor appetite. 
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Table 3-6: Details of fatigue scale 

Variable: Description Item: Description References 

PFT: Physical fatigue 

PFT01: Feeling tired. 

FAS (Michielsen et al., 2003; 

Michielsen et al., 2004) & FQ 

(Chalder et al., 1993; Jackson, 

2015; Loge et al., 1998) 

PFT02: Feeling need to rest more. 

PFT03: Feeling sleepy or drowsy. 

PFT04: Having problems physically starting new tasks or activities. 

PFT05: Lacking in energy. 

PFT06: Having less strength in your muscles. 

PFT07: Feeling weak. 

PFT08: Bothered by fatigue. 

MFT: Mental fatigue 

MFT01: Having difficulty concentrating. 
FAS (Michielsen et al., 2003; 

Michielsen et al., 2004), FQ 

(Chalder et al., 1993; Jackson, 

2015; Loge et al., 1998) & 

MFI (Smets et al., 1995) 

MFT02: Having problems thinking clearly. 

MFT03: Keeping your thoughts on something while doing it. 

MFT04: Thoughts easily wander. 

MFT05: Feeling no desire to do anything. 

MFT06: Having problems thinking about new ideas. 

 

Table 3-7: Details of safety behaviour scale 

Variable: Description Item: Description References 

SFC: Safety compliance SFC01: I use all the necessary available safety equipment to do my job. 
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SFC02: I maintain safety awareness. 

(Neal and Griffin, 2006), (Lu 

and Yang, 2010) & 

(Zacharatos, 2001) 

SFC03: I do not neglect safety, even when in a rush. 

SFC04: I appropriately report injuries, accidents, or illnesses. 

SFC05: I comply with safety rules and standard operational procedures. 

SFC06: I do not take risks that could result in an accident. 

SFC07: I carry out my work in a safe manner. 

SFP: Safety participation 

SFP01: I help my colleagues when they are working under risky or hazardous 

conditions. 

(Neal and Griffin, 2006), 

(Vinodkumar and Bhasi, 

2010) & (Zacharatos, 2001) 

SFP02: I often try to solve problems in ways that reduce safety risks. 

SFP03: I often make suggestions to improve how safety is handled around 

here. 

SFP04: If I think it will make work safer, I initiate steps to improve work 

procedures. 

SFP05: I put in extra effort to improve the safety of the workplace. 

SFP06: I am directly and/or indirectly involved in improving safety. 

SFP07: If I see something unsafe, I go out of my way to address it. 

SFP08: I voluntarily carry out tasks or activities that help to improve 

workplace safety. 
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3.3 Hypotheses Development 

The conceptual model in Figure 3-1 demonstrates four main components: remoteness 

variables, mental health, fatigue and safety behaviour. Based on the adopted definition of 

remoteness in this study, two main concepts arose: physical isolation variables and 

occupational stressors. Physical isolation is represented by two independent variables—

social isolation and loneliness—whereas the two occupational stressor variables are 

responsibilities towards family and living environment. These four variables were 

selected to represent remoteness variables in this study. 

As demonstrated in Section 2.4.1, the relationship between remoteness variables and 

safety behaviour should not be ignored. Further, because this aforementioned relationship 

strongly correlates with mental health and fatigue, there is potential for these two 

components to mediate the relationship. Mental health is represented by the constructs 

‘anxiety’ and ‘depression’, fatigue is represented by the constructs ‘physical fatigue’ and 

‘mental fatigue’ and safety behaviour is represented by the constructs ‘safety compliance’ 

and ‘safety participation’. Therefore, to confirm these relationships, the following 12 

hypotheses were formulated (see Figure 3-1): 

H1. Social isolation (SI) predicts safety behaviour (SB). 

H2. SI predicts SB via mental health (MH). 

H3. SI predicts SB via fatigue levels (FT). 

H4. Loneliness (LN) predicts SB. 

H5. LN predicts SB via MH. 

H6. LN predicts SB via FT. 

H7. Responsibilities towards family (RTF) predicts SB. 

H8. RTF predicts SB via MH. 

H9. RTF predicts SB via FT. 

H10. Living environment (LE) predicts SB. 

H11. LE predicts SB via MH. 

H12. LE predicts SB via FT. 
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Figure 3-1: Research conceptual model with associated hypotheses 

 

3.4 Research Design 

Clarifying the research design is critical for any study because it gives an overview of 

how to achieve the research objectives. Usually, the research design assists the researcher 

in determining the purpose of the study, other researchers’ contributions to the topic, the 

time frame, what to analyse and the appropriate method for data collection and analysis 

(Cavana et al., 2001). 

3.4.1 Research activities 

Figure 3-2 presents the research activities of the current study. First, the author reviewed 

the existing literature to build knowledge of the study disciplines and identify the research 

gaps, which produced four research questions. Second, the author proposed a research 

model based on the literature review outcomes. Third, the author developed a cross-

sectional design questionnaire. Fourth, the author performed data collection, which 
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sought input from expatriate workers employed at an isolated oil and gas field site in 

Kuwait. Fifth, the data analysis was performed using statistical analyses. Sixth, the 

discussion section was created to interpret the statistical results from the relationships 

between the model variables. Last, conclusions, recommendations and suggested 

directions for future research were provided. 

 

Figure 3-2: Research activities design 
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3.4.2 Philosophical assumptions and research approach 

The main objective of this study was to use a quantitative approach to empirically test the 

relationship(s) between remoteness variables and workers’ safety behaviour and the 

mediating effect of mental health and fatigue on the relationship(s). The quantitative 

approach is linked with the positivism approach, which utilises numerical data to 

conceptualise, measure and analyse information related to the real world—the purpose of 

the quantitative method (Mitchell and Bernauer, 1998). Positivism is applied when there 

is an objective reality that needs to, or can, be observed and measured (Gay et al., 1992). 

The data were analysed statistically to replicate the reality of the situation in an isolated 

context, which assisted the researcher to measure and understand the problem. 

The most common perspective of the correlation between theory and research is 

deductive. In contrast, descriptive research focuses on what is occurring in a situation or 

describes the present status of the phenomenon (Isaac and Michael, 1995). This study’s 

research objective is to contribute to theory by forming predictions and testing 

hypotheses, which is a fundamental characteristic of quantitative research and using a 

deductive approach. Because this study aimed to examine the theory and the researcher 

is an objective observer, a quantitative approach was adopted. This approach is suitable 

because it assists in controlling biases, lowers the percentage of errors and eliminates 

unwanted influences. 

In this study, remoteness variables—social isolation, loneliness, responsibilities towards 

family and living environment—are the independent variables, mental health and fatigue 

are the mediators and safety behaviour is the dependent variable. These variables were 

measured by valid and widely used scales adopted from previous research studies (see 

Section 3.5 for a description of these scales). 

3.5 Data Collection Methods 

A hard copy survey, with a cover letter ensuring confidentiality, was distributed for data 

collection (Full Research Ethics Clearance 2018/852). Data collection occurred over two 

months: November–December 2018. Participation was voluntary and informed consent 

was obtained, both of which were managed through direct contact with the oil and gas 

companies operating in Kuwait and their project’s main contractor. Company 

representatives assisted the researcher in distributing the survey to the workers. As a 

consequence of the high-security location, authorities were required to issue an entry pass 
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so that the researcher could collect data. The researcher personally gave the hard copy 

surveys to the workers’ safety leaders and supervisors for distribution and clarified the 

survey items to prepare them to answer potential queries from the workers. 

The respondents were asked to return their completed survey to the same member of staff 

that gave it to them. The completed surveys were collated and sorted into envelopes 

respective of each department. Next, responses were entered in an electronic database and 

rechecked for accuracy. In Kuwait, the bulk of workers in the industry are non-Kuwaitis 

who are fluent in the English language. 

3.5.1 Questionnaire design and development 

Each questionnaire consisted of a pre-formulated written set of questions to collect certain 

information of interest and record answers based on a particular protocol (Schwab, 2013; 

Sekaran, 2003). A well-designed questionnaire will ensure accurate data results. 

According to (Dillman, 2011), guidelines for developing a rigorous questionnaire include 

using appropriate language and short, easy questions, structuring the questions smoothly 

and using an introduction letter. It is important to note that various scales used to 

formulate the questionnaire were slightly modified to suit the oil and gas safety context. 

The research questionnaire encompassed four sections. The first section assessed four 

remoteness variables—loneliness, social isolation, responsibilities towards family and 

living environment. The loneliness scale consisted of 32 items and was determined using 

a combination of items adopted from various references and available instruments (see 

Table 3-1). Half of the items were adapted from the widely used short versions of UCLA 

(previously used by (Hughes et al., 2004); (Russell, 1996; Wei et al., 2005), and the other 

half, which measured loneliness in the workplace, was adopted from Wright et al. (2006). 

All items were scored on a 5-point scale (1 = strongly disagree to 5 = strongly agree; i.e. 

the higher the score, the greater the loneliness). The social isolation scale comprised an 

index of social isolation used by (Shankar et al., 2017) and seven items from the Lubben 

Social Network Scale—Revised (see Table 3-2). Again, items were scored on a 5-point 

scale (1 = always to 5 = never; i.e. the higher the score, the greater the social isolation). 

The responsibilities towards family and living environment scales both comprised eight 

items and were adopted from (Chen et al., 2001; Cooper and Sutherland, 1987) (see 

Tables 3-3 and 3-4). All items were scored on a 5-point scale (1 = no stress to 5 = high 

stress; i.e. the higher the score, the greater the stress). 



44 

The second section focused on mental health and included two dimensions—anxiety and 

depression. The anxiety scale consisted of eight items. It was determined by combining 

items from the Depression, Anxiety and Stress Scale-21, which charts emotional states of 

depression, anxiety and stress (Lovibond and Lovibond, 1995); the Hospital Anxiety and 

Depression Scale, which was traditionally used in hospital settings (Zigmond and Snaith, 

1983) but is now used in normal populations as well (Crawford et al., 2001); and the 

Hopkins Symptom Checklist-25, which is a widely used screening measure including 

symptoms of anxiety and depression (McKelvey and Webb, 1997; Parloff et al., 1954) 

(see Table 3-5). All items were scored on a 5-point scale (1 = never to 5 = always; i.e. the 

higher the score, the higher the level of anxiety. The depression measurement tool 

consisted of nine items from the Depression, Anxiety and Stress Scale-21, Hopkins 

Symptom Checklist-25 and The Centre for Epidemiologic Studies (Radloff, 1977) (see 

Table 3-5). All items were scored on a 5-point scale (1 = never to 5 = always; i.e. the 

higher the score, the higher the level of depression. High levels of anxiety and depression 

indicated poor mental health (mental illness). 

The third section focused on fatigue and included two dimensions—physical fatigue and 

mental fatigue. The physical fatigue scale comprised eight items derived from a 

combination of the Fatigue Assessment Scale (FAS) (Michielsen et al., 2003; Michielsen 

et al., 2004) and the Fatigue Questionnaire (FQ) (Chalder et al., 1993; Jackson, 2015; 

Loge et al., 1998). All items were scored on a 5-point scale (1 = not at all to 5 = very 

high; i.e. the higher the score, the higher the level of physical fatigue (see Table 3-6). The 

mental fatigue scale comprised six items from The Multidimensional Fatigue Inventory 

(MFI) (Smets et al., 1995), FQ and FAS (see Table 3-6). Again, all items were scored on 

a 5-point scale (1 = not at all to 5 = very high; i.e. the higher the score, the higher the 

level of mental fatigue. High levels of physical and mental fatigue indicated high levels 

of fatigue. 

The fourth section measured safety behaviour regarding safety compliance and safety 

participation. The safety compliance scale comprised seven items adapted from a variety 

of references and available instruments (Lu and Yang, 2010; Neal and Griffin, 2006; 

Zacharatos, 2001) (see Table 3-7). All items were scored on a 5-point scale (1 = never to 

5 = always)—the higher the score, the higher the level of safety compliance. Safety 

participation consisted of eight items adopted a variety of references and available 

instruments (Neal and Griffin, 2006; Vinodkumar and Bhasi, 2010; Zacharatos, 2001) 
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(see Table 3-7). All items were scored on a 5-point scale (1 = never to 5 = always)—the 

higher the score, the higher the level of safety participation. 

3.5.2 Sampling and sampling method 

According to Fields (2005), a sample is ‘a smaller (but hopefully representative) 

collection of units from a population used to determine truth about that population’. 

Population refers to the set of objects in the sample selected by the researcher to study 

(Bell et al., 2018). As previously mentioned, this study’s targeted sample is remotely 

isolated oil and gas workers. Participants were selected by the snowball sampling 

technique to collect the data, which uses individuals to recruit participants to be involved 

in the study (Sadler et al., 2010). 

The sample of this research study was obtained to examine the influence of remoteness 

variables on deteriorating safety behaviour in the oil and gas industry in Kuwait. 

According to (Sekaran, 2003), the sampling technique is judgemental rather than 

probability-based because of the cost and timesaving advantages. 

3.6 Data Analysis 

Multivariate statistical analyses were performed to examine the collected data from the 

questionnaire survey quantitatively. First, a basic descriptive statistical measure was 

obtained to assess how the questionnaire items were fitted and ascertain whether the data 

met the requirements of the essential assumptions. Statistical measures such as mean, 

standard deviation (SD), standard error (SE) and normality assessment were derived for 

the screening data and continuous data to investigate the questionnaire participant 

profiles. 

Second, the scale reliability for the developed scales was tested. Cronbach’s alpha 

analysis was used because it indicates the scale items’ internal consistency (Sekaran, 

2003). In addition, ‘item–total correlation’ was conducted to assess the extent to which a 

specific item fitted into the scale. EFA and confirmatory factor analysis (CFA) were 

implemented sequentially to gauge the measurement scales’ validity, which indicated the 

final dataset used in this study. 

In this research, the model proposes that a set of independent variables influences the 

dependent variable through other variables (mediators). According to MacKinnon et al. 

(1995), a mediator effect exists in a certain model if four mediation conditions are met. 

These conditions are established by performing a series of regression analyses, as follows: 
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1. The independent variable (IV) predicts the moderator variable (M) (Path A). 

2. The IV predicts the dependent variable (DV) (Path C). 

3. The M predicts the DV (Path B). 

4. The indirect effect of the IV on the DV through the M is significant (Path A ×  B). 

 

 

 

 

 

 

 

 

 

 

 

 

To execute the regression analysis for the first three mediation conditions, two regression 

analyses—bivariate and hierarchical—were applied using the Statistical Package for the 

Social Sciences (SPSS) Version 25. These analyses were conducted to determine the 

effect sizes, R-squared (R2) values, the coefficients (b value and beta weight) and 

significance tests. However, the fourth mediation condition was explored using the 

PROCESS tool, which was developed by Preacher and Hayes (2008). 

3.7 Chapter Summary 

This chapter presented the research methodology regarding research objectives and 

questions, conceptual framework and hypotheses. This study adopted a quantitative 

research strategy because the researcher is an objective observer and this study aimed to 

examine the theory. The research strategy focused on quantification in the collection and 

analysis of data. An integrated questionnaire was developed for data collection from 

remotely isolated oil and gas workers. Several statistical approaches—descriptive 

analysis, EFA, CFA and regression analysis—were conducted for hypothesis testing. The 

data analysis is presented in Chapters 4–6. 

Figure 3-3: Mediation model conditions 
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Chapter 4: Descriptive Data Analysis 

Descriptive data analysis was the first step of this study’s quantitative analysis. It was 

employed on the raw data collected from the questionnaire survey. The primary purpose 

of this descriptive data analysis was to assess the basic characteristics of the data to ensure 

that they were well prepared for further analyses such as correlation, EFA and regression. 

This chapter begins with Section 4.1, which discusses the questionnaire survey, and 

Section 4.2, which describes respondent profiles. Section 4.3 presents the data screening 

in regard to missing values, dataset normality, outliers, SD and SE. Section 4.4 describes 

the preliminary findings obtained from the mean values of each measured variables. 

Section 4.5 provides a comparative analysis of the mean values between the sample 

groups and the analysis of variance (ANOVA) test results to ensure that the dataset could 

be treated as a single sample. Last, Section 4.6 summarises the chapter. 

4.1 Questionnaire Survey 

A questionnaire survey was conducted in Kuwait during November and December 2018. 

The survey was a hard copy and included a cover letter disclosing the author’s contact 

information, invitation letter, information regarding the research purpose and benefits, 

inclusion criteria of the targeted sample and the research variables list of items. Copies 

were distributed to the targeted sample by employees who worked in the field either from 

the leading company or as the project’s primary contractor. A total of 387 foreign oil and 

gas workers operating in Kuwait completed the survey. The following section provides 

detail regarding the respondent profiles of the survey sample. 

4.2 Respondent Profiles 

Five demographic measures were used to analyse the respondent profiles to ensure that 

the study sample adequately represented the population: 

• country of origin 

• age 

• marital status 

• time since returning from the last visit to home country 

• a location where most time is spent on days off. 



48 

The majority of the participants originated from diverse countries within Asia. 

Interestingly, 76.2% of the participants were from India, whereas 23.8% of the 

participants originated from other countries, notably the Philippines, Pakistan, Thailand, 

Bangladesh and Nepal (see Figure 4-1).  

 

 

 

 

 

 

 

 

 

Figure 4-2 depicts the age distribution of participants. Most participants (42.4%) were 

30–39 years old, followed by 40–49 years old (27.4%). Approximately 20% were 

younger than 30 years old and 10.6% were over 50 years old.  
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Figure 4-1: Respondents’ country of origin 

Figure 4-2: Respondents’ age distribution 
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Regarding participants’ marital status distribution, 80.4% of participants were married or 

had a partner and 19.6% were single (see Figure 4-3). 

 

 

 

 

 

 

 

 

 

Figure 4-4 presents the time since participants returned from their last visit to their home 

country. A sizeable number of the 387 participants had returned from visiting their home 

country just one month earlier (39%). Approximately 15% had returned from visiting 

their home country three months earlier, 17.6% had returned six months earlier, 21.4% 

had returned one year earlier and 6.2% had returned two years earlier. Interestingly, 1% 

of participants had not travelled to their home country for more than two years.  
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Figure 4-3: Respondents’ marital status 
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Regarding the location where participants spent their time on days off, 77.8% preferred 

to stay at camp, whereas 22.2% preferred to spend it off camp (see Figure 4-5). 

 

 

 

 

 

 

 

 

 

4.3 Data Screening 

4.3.1 Missing data analysis 

Missing data is common in research (Kline, 2015), which is problematic for any 

researcher to conclude reliable and robust findings. Missing data can occur when a 

respondent does not answer one or more questions; there could be various reasons for 

this: the respondent might not remember to complete the answer or have an appropriate 

response, or the question is sensitive (Fields, 2005). A hard copy questionnaire was used 

and the researcher only received fully completed surveys to combat the possibility of 

missing data. Therefore, none of the 387 completed surveys included missing values. 

4.3.2 Assessment of normality 

The statistical analysis used in this research required the data to be normally distributed. 

This assumption is critical in cases of interval variables—it is difficult to rely on the 

reliability of the results if the normality is not considered. Tabachnick and Fidell (2007) 

asserted that normality could be analysed by using either numerical or graphical tests. 

Two distribution parameters are valuable in appraising such normality: the distribution 

shape of the skewness and kurtosis (Hair et al., 2010). However, Fields (2005) indicated 

these parameters are sensitive to the sample size and thus recommended that researchers 

at camp

77.8%

off camp
22.2%

Days off spend time

at camp

off camp

Figure 4-5: Respondents’ spend time on days off 
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consider the data’s histogram (graphical), in addition to values of skewness and kurtosis, 

to assess normality adequately. 

Kurtosis measures a distribution’s peakedness, that is, the extent to which the distribution 

is concentrated in the peak or peaks. Skewness evaluates the extent to which a distribution 

differs from a symmetrical distribution (Kline, 2015). Normal distributions have skinny 

tails, whereas a positively skewed distribution tails off to the right (relatively few large 

values) and a negatively skewed distribution tails to the left (relatively few small values) 

(Hair et al., 2006). The errors level limit is 2.58 (0.01 significance level) or 1.96 (0.05 

significance level). If the value of skewness and kurtosis exceeds the minimum limit, the 

data are not distributed normally (Hair et al., 2010). Therefore, with a normal distribution, 

the skewness and kurtosis are not significant. Yet, as Hair et al. (2010) and Tabachnick 

and Fidell (2007) highlighted, if the sample size is over 200, any small deviation might 

be important but not cause a substantive difference. 

As previously mentioned, numerical approaches are sensitive to the sample size. 

Therefore, a visual approach (i.e. using histogram graphs) was valuable to inspect 

normality in addition to a statistical approach. The histogram graphs demonstrated that 

all variables were normally distributed. Additionally, skewness and kurtosis statistical 

values for these variables were between −2.58 and +2.58 (see Tables 4-1–4-8). In sum, 

the statistical and visual analyses indicate the dataset’s normality. 

4.3.3 Outliers 

Outliers are scores that significantly differ from other observations (Hair et al., 2006). It 

is crucial to detect outliers because they can bias the mean and inflate the SD (Field, 

2013). From the several methods available to detect outliers, this study implemented z 

value checking and a 5% trimmed mean. Regarding the z value checking, the scores of 

all 101 variables from all 387 cases were converted into standardised z scores. Tabachnick 

and Fidell (2007) proposed that, in a large sample, absolute z values greater than 3.29 

could be considered potential outliers. 

Similarly, Hair et al. (2010) suggested several limits of z values depending on the sample 

size: a z value limit of 2.5 for under 80 samples and a z value limit of 4 for larger samples. 

Therefore, because this research data sample is larger (387), the z value of 4 was used as 

the outlier cut-off. Moreover, (Fields, 2005) suggested that, for any variable, the number 

of outliers should not exceed approximately 1%. In this study, three variables contained 

cases indicating a presence of outliers with absolute z scores greater than 4, which 
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qualified them for elimination. However, these cases were not eliminated because the 

outliers did not have an excessive range (0.26%–1.03%) when compared with the 

acceptable level of 1%. 

The second method for determining outliers’ values was a 5% trimmed mean. This 

study’s mean value was compared with a 5% trimmed mean to ensure the outliers did not 

significantly distort the data. If the difference between the two means is greater than 0.20, 

then the outliers could be problematic for the data (Pallant, 2005). In this study, the 

highest mean difference (ΔMean) was 0.11. Thus, the detected outliers were not 

considered an issue for the dataset and all 387 cases were retained for subsequent analyses 

(see Tables 4-1–4-7). 

4.3.4 Standard deviation and standard error of the mean 

SD and SE of the mean are basic statistical measures to evaluate raw data. The SD 

measures to what extent the mean represents the obtained data, whereas SE of the mean 

demonstrates the extent to which a particular sample mean represents the entire 

population mean (Field, 2013). SD is interpreted by its size; a large SD indicates that the 

data do not well-represent the population because the data are far from the mean, whereas 

a small SD indicates that the data could well-represent the population because the data 

are located close to the mean. A large SE of the mean indicates that the different samples’ 

means are large and the sample does not sufficiently represent the population. The 

corollary is true for a small SE of the mean. 

The results in Tables 4-1–4-7 indicate that all SDs and SEs in this study were not large 

enough for the data to be rejected. Therefore, each variable’s mean value can be 

considered to represent the dataset well. Further, a small SE of the mean demonstrate that 

the sample well-represented the population. 

4.4 Preliminary Findings 

As described in the previous section, the SD values of all variables were not large enough 

for the data to be rejected. Thus, each variable’s mean value is considered to represent 

the dataset well. This section examines and interprets the mean values of all 101 variables. 

Tables 4-1–4-7 demonstrate the mean value results, which range between 1 (lowest score) 

and 5 (highest score). 
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4.4.1 Remoteness variables 

4.4.1.1 Social isolation 

All mean values of social isolation item variables were below the neutral level (3.00), 

except for one variable—SI07: How often do you participate in any organisations, 

religious groups, social clubs or committees in the present time? (3.14). The first six items 

(SI01–SI06) related to the frequency in which the participants communicated with their 

family or close friends: higher mean values indicate less frequent communication whereas 

lower mean values indicate more frequent communication. Table 4-1 demonstrates that 

the participants tended to communicate more with their family more than their friends, as 

indicated by the three lowest mean values—SI01 (1.95), SI05 (2.16) and SI03 (2.21). 

4.4.1.2 Loneliness 

As demonstrated in Table 4-2, all mean values of loneliness variables were below the 

neutral level (3), except for four variables—LFF01 (3.57), LFF05 (3.23), LFF03 (3.18) 

and LFF02 (3.10). Two variables were very close to the neutral level—LFF06 (2.91) and 

LFF04 (2.90), which indicates that participants perceived loneliness as missing their 

families the most, followed by missing their close friends. The 26 remaining variables 

represented loneliness regarding living and staying at camp and loneliness perceived in 

the workplace. Interestingly, the participants believed that feeling lonely in the camp and 

workplace was not an issue of concern. 

4.4.1.3 Responsibilities towards family 

All mean values of responsibilities towards family variables were above the neutral level 

(3), except for one variable—RTF03: My wife’s/partner’s attitude to my work (2.86) (see 

Table 4-3). This indicates that participants considered working and living away from their 

home country a source of stress. The highest mean value (RTF07: 3.55) regarded the 

inability to contact home when needed. The second-highest mean value (RTF08: 3.30) 

regarded the incapacity to travel home in the case of family emergencies. These two mean 

values were a source of stress because the workers were restricted from physical 

movement as a consequence of working remotely. The remaining variables regarded how 

remotely working would affect participants’ relationships. They scored below the neutral 

level and were not considered a source of stress. 
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4.4.1.4 Living environment 

As demonstrated in Table 4-4, the mean values of living environment variables were 

distributed into two groups based on their mean values. The first group (LE01–LE05) 

contained mean values above the neutral level (3), which indicates that participants 

considered shared living a potential source of stress. However, the second group (LE06–

LE08) contained mean values below the neutral level, which indicates that participants 

did not consider facilities at camp a source of stress. 

4.4.2 Mental health 

All mean values of the mental health variables were below the median level and ranged 

between ‘sometimes’ (3.00) and ‘rarely’ (2.00) (see Table 4-5), which indicates that 

participants’ mental health levels during or after working hours were not a primary 

concern. The participants were perceived as being intolerant of anything that prevented 

them from completing their tasks, as indicated by the highest mean value (ANX02: 2.56). 

Of almost equal score was experiencing worrying thoughts in their mind (ANX06: 2.52). 

Variables with the lowest mean value (2.17) were ANX08 (I feel faintness or dizziness) 

and DPR06 (I think my life has come to a failure). 

4.4.3 Fatigue 

Similarly to mental health, all mean values of fatigue variables were below the median 

level and ranged between 3.00 and 2.00 (see Table 4-6), which indicates that participants’ 

fatigue levels during or after working hours were not a primary concern. The participants 

were perceived as feeling tired, as indicated by the highest mean value (PFT01: 2.45). Of 

almost equal score was feeling the need to rest more (PFT02; 2.43). Variables with the 

lowest mean value (2.13) were PFT04 (Having physical problems in starting new tasks 

or activities) and MFT01 (Having difficulty concentrating). 

4.4.4 Safety behaviour 

As demonstrated in Table 4-7, the mean values of safety behaviour variables were 

reasonably strong. All mean values had a range of 4.02–4.47 and were between ‘agree’ 

and ‘strongly agree’. The participants were perceived as carrying out their work in a safe 

manner, as indicated by the highest mean value (SFC07: 4.47). Of almost equal score was 

using all the necessary available safety equipment to complete the job and maintaining 

safety awareness (SFC01 and SFC02: 4.43). The variable with the lowest mean value 

(4.02) was SFP04.
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Table 4-1: Descriptive statistics of SI variables 

Label Item Description 

# of 

Cases  

|z|> 4 

Mean 

5% 

Trimmed 

Mean 

ΔMean 
Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

SI01 
How often do you communicate with your close 

family members? 
0 1.95 1.84 0.11 0.056 1.102 1.059 0.483 

SI02 
How often do you communicate with your close 

friends back home? 
0 2.56 2.54 0.02 0.046 0.910 0.338 0.027 

SI03 

When a family member has an important 

decision to make, how often do they talk to you 

about it? 

0 2.21 2.16 0.05 0.053 1.040 0.368 -0.611 

SI04 

When a close friend back home has an important 

decision to make, how often do they talk to you 

about it? 

0 2.73 2.72 0.01 0.047 0.930 0.190 -0.232 

SI05 

How often are your family members available 

for you to talk to when you have an important 

decision to make? 

0 2.16 2.10 0.06 0.056 1.095 0.542 -0.619 

SI06 

How often are your close friends back home 

available for you to talk to when you have an 

important decision to make? 

0 2.67 2.66 0.01 0.057 1.114 0.070 -1.001 

SI07 

How often do you participate in any 

organizations, religious groups, social clubs or 

committees in the present time? 

0 3.14 3.16 -0.02 0.064 1.264 0.109 -1.111 
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Table 4-2: Descriptive statistics of LN variables 

Label Item Description 

# of 

Cases  

|z|> 4 

Mean 

5% 

Trimmed 

Mean 

ΔMean 
Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

LFF01 
Feeling that you lack companionship from 

family back home. 
0 3.57 3.63 -0.06 0.067 1.310 -0.496 -0.766 

LFF02 
Feeling that you lack companionship from 

friends back home. 
0 3.10 3.11 -0.01 0.056 1.100 -0.166 -0.636 

LFF03 
Feeling left out from family decision making 

back home. 
0 3.18 3.20 -0.02 0.066 1.293 -0.203 -0.906 

LFF04 
Feeling left out from friends decision making 

back home. 
0 2.90 2.89 0.01 0.058 1.140 -0.060 -0.720 

LFF05 
Feeling isolated from family interactions back 

home. 
0 3.23 3.25 -0.03 0.069 1.354 -0.293 -1.020 

LFF06 
Feeling isolated from friends interactions back 

home. 
0 2.91 2.90 0.01 0.058 1.146 -0.170 -0.728 

LCM01 
Feeling that you lack companionship from 

people in camp. 
0 2.78 2.77 0.00 0.057 1.124 -0.176 -0.971 

LCM02 
Feeling that you have a lot in common with the 

people in camp. 
0 2.81 2.78 0.02 0.057 1.127 0.180 -0.477 

LCM03 Feeling close to people in camp. 0 2.47 2.41 0.06 0.056 1.092 0.414 -0.315 

LCM04 
Feeling left out from people decision making in 

camp. 
0 2.81 2.81 0.00 0.052 1.023 -0.135 -0.547 
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LCM05 
Feeling that people in camp don’t really know 

you well. 
0 2.79 2.77 0.02 0.058 1.131 -0.067 -0.709 

LCM06 
Feeling isolated from people interaction in 

camp. 
0 2.76 2.74 0.03 0.059 1.156 0.090 -0.615 

LCM07 
Feeling that there are people in camp who really 

understand you. 
0 2.79 2.76 0.02 0.060 1.184 0.083 -0.809 

LCM08 
Feeling that people in camp are around you but 

not with you. 
0 2.77 2.74 0.03 0.056 1.102 -0.002 -0.448 

LCM09 
Feeling that there are people in camp you can 

talk to. 
0 2.46 2.40 0.06 0.056 1.094 0.414 -0.317 

LCM10 
Feeling that there are people in camp you can 

turn to. 
0 2.75 2.72 0.03 0.057 1.116 0.215 -0.531 

LWE01 
I often feel abandoned by my co-workers when 

I am under pressure at work. 
0 2.27 2.24 0.03 0.047 0.916 0.478 -0.433 

LWE02 I often feel alienated from my co-workers. 0 2.35 2.29 0.05 0.048 0.946 0.845 0.512 

LWE03 I feel myself withdrawing from my co-workers. 0 2.37 2.35 0.03 0.045 0.888 0.447 -0.118 

LWE04 
I often feel emotionally distant from my co-

workers. 
0 2.43 2.40 0.03 0.049 0.959 0.363 -0.400 

LWE05 
I feel satisfied with the relationships I have at 

work. 
0 2.69 2.65 0.03 0.056 1.110 0.459 -0.475 

LWE06 
There is a sense of companionship in my 

workplace. 
0 2.78 2.76 0.02 0.053 1.040 0.291 -0.583 
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LWE07 
I often feel isolated when I am with my co-

workers. 
0 2.49 2.44 0.04 0.050 0.977 0.643 0.083 

LWE08 I often feel disconnected from my co-workers. 0 2.44 2.39 0.05 0.048 0.935 0.665 0.451 

LWE09 
I experience a general sense of emptiness when 

I am at work. 
0 2.71 2.68 0.03 0.053 1.051 0.221 -0.584

LWS01 
I have social companionship/fellowship at 

work. 
0 2.44 2.42 0.03 0.047 0.918 0.425 -0.099

LWS02 I feel included in the social aspects of work. 0 2.48 2.46 0.02 0.044 0.868 0.423 -0.057

LWS03 
There is someone at work I can talk to about my 

day to day work problems if I need to. 
0 2.53 2.52 0.02 0.042 0.821 0.537 0.358 

LWS04 
There is no one at work I can share personal 

thoughts with if I want to. 
0 2.82 2.83 -0.01 0.049 0.970 -0.093 -0.657

LWS05 
I have someone at work I can spend time with 

on my breaks if I want to. 
0 2.57 2.56 0.01 0.041 0.810 0.477 0.080 

LWS06 I feel part of a group of friends at work. 0 2.43 2.42 0.02 0.042 0.835 0.358 0.059 

LWS07 
There are people at work who take the trouble 

to listen to me. 
0 2.69 2.65 0.04 0.044 0.862 0.668 0.231 
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Table 4-3: Descriptive statistics of RTF variables 

Label Item Description 

# of 

Cases  

|z|> 4 

Mean 

5% 

Trimmed 

Mean 

ΔMean 
Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

RTF01 My marriage/relationship will be affected. 0 3.00 3.05 -0.06 0.086 1.689 -0.262 -1.249 

RTF02 
Leaving my wife/partner to cope with difficulties 

or making decision alone. 
0 3.14 3.21 -0.07 0.073 1.439 -0.514 -0.650 

RTF03 My wife’s/partner’s attitude to my work. 0 2.86 2.90 -0.04 0.078 1.543 -0.190 -1.029 

RTF04 
My relationship with children will be disturbed 

by working away for a long time. 
0 3.03 3.09 -0.06 0.075 1.468 -0.464 -0.767 

RTF05 Inability to fulfilling family roles. 0 3.15 3.22 -0.07 0.074 1.448 -0.408 -0.633 

RTF06 My social life will be disturbed. 0 3.05 3.10 -0.05 0.069 1.365 -0.459 -0.575 

RTF07 Inability to contact home when needed. 0 3.35 3.44 -0.09 0.074 1.459 -0.667 -0.437 

RTF08 
Incapacity to travel back home in a case of 

family emergency. 
0 3.30 3.39 -0.09 0.069 1.363 -0.733 0.017 
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Table 4-4: Descriptive statistics of LE variables 

Label Item Description 

# of 

Cases  

|z|> 4 

Mean 

5% 

Trimmed 

Mean 

ΔMean 
Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

LE01 
Living with persons having different lifestyles 

and behaviours. 
0 3.11 3.18 -0.07 0.074 1.461 -0.520 -0.466 

LE02 
Lack of privacy due to sharing camp 

accommodation with others. 
0 3.30 3.39 -0.09 0.071 1.390 -0.668 -0.257 

LE03 
Rest being disturbed because of sharing camp 

accommodation with others. 
0 3.25 3.33 -0.08 0.075 1.470 -0.504 -0.604 

LE04 
Disturbance in camp accommodation due to 

noise. 
0 3.27 3.36 -0.09 0.077 1.507 -0.688 -0.430 

LE05 Poor air circulation in camp accommodation. 0 3.13 3.20 -0.07 0.082 1.608 -0.482 -0.852 

LE06 
Sharing and the lack of toilet facilities in camp 

accommodation. 
0 2.97 3.02 -0.05 0.085 1.672 -0.380 -1.010 

LE07 
Limited choices of food provided in camp 

accommodation. 
0 2.83 2.87 -0.04 0.089 1.750 -0.349 -1.169 

LE08 
Not having WIFI connection in camp 

accommodation. 
0 2.38 2.37 0.01 0.101 1.986 0.037 -1.600 
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Table 4-5: Descriptive statistics of MH variables 

Label Item Description 
# of Cases 

|z|> 4 
Mean 

5% 

Trimmed 

Mean 

ΔMean 
Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

ANX01 
Being worried about situations in which I might 

panic. 
0 2.31 2.25 0.06 0.055 1.081 0.460 -0.416 

ANX02 
Being intolerant of anything that keeps me from 

getting on with what I was doing. 
0 2.56 2.54 0.02 0.052 1.015 0.274 -0.693 

ANX03 I feel worried without any good reason. 0 2.22 2.16 0.06 0.055 1.081 0.477 -0.528 

ANX04 I feel tense. 0 2.37 2.34 0.03 0.054 1.056 0.340 -0.741 

ANX05 
I get a sort of frightened feeling as if something 

awful is about to happen. 
0 2.44 2.40 0.05 0.054 1.072 0.323 -0.521 

ANX06 
I feel some worrying thoughts go through my 

mind. 
0 2.52 2.47 0.05 0.058 1.148 0.545 -0.415 

ANX07 I feel nervous. 0 2.35 2.32 0.03 0.054 1.053 0.089 -1.020 

ANX08 I feel faintness or dizziness. 0 2.17 2.10 0.07 0.059 1.161 0.601 -0.696 

DPR01 I didn’t experience any positive feelings at all. 0 2.42 2.36 0.06 0.057 1.113 0.476 -0.331 

DPR02 I find it difficult to have the initiative to do things. 0 2.48 2.43 0.06 0.055 1.076 0.590 -0.183 

DPR03 I feel that I have nothing to look forward to. 0 2.36 2.29 0.07 0.058 1.147 0.455 -0.498 

DPR04 I feel sad. 0 2.43 2.38 0.05 0.055 1.083 0.312 -0.526 



62 

DPR05 
I am unable to become enthusiastic about 

anything. 
0 2.39 2.34 0.05 0.054 1.065 0.321 -0.452 

DPR06 I think my life has come to a failure. 0 2.17 2.09 0.08 0.061 1.197 0.661 -0.665 

DPR07 I feel hopeless about changing my situation. 0 2.28 2.23 0.06 0.055 1.076 0.456 -0.527 

DPR08 I find difficulty falling/staying asleep. 0 2.48 2.44 0.03 0.054 1.061 0.195 -0.657 

DPR09 I have poor appetite. 0 2.37 2.31 0.06 0.058 1.148 0.394 -0.718 

 

Table 4-6: Descriptive statistics of FT variables 

Label Item Description 

# of 

Cases  

|z|> 4 

Mean 

5% 

Trimmed 

Mean 

ΔMean 
Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

PFT01 Feeling tired. 0 2.45 2.39 0.06 0.062 1.224 0.570 -0.462 

PFT02 Feeling need to rest more. 0 2.43 2.37 0.06 0.057 1.130 0.642 -0.121 

PFT03 Feeling sleepy or drowsy. 0 2.30 2.22 0.08 0.058 1.145 0.587 -0.361 

PFT04 
Having problems physically starting new tasks or 

activities. 
0 2.13 2.04 0.08 0.058 1.132 0.751 -0.273 

PFT05 Lacking in energy. 0 2.25 2.17 0.08 0.062 1.218 0.583 -0.673 

PFT06 Having less strength in your muscles. 0 2.28 2.20 0.08 0.059 1.167 0.648 -0.372 

PFT07 Feeling weak. 0 2.30 2.23 0.08 0.058 1.143 0.545 -0.420 
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PFT08 Bothered by fatigue. 0 2.23 2.14 0.09 0.059 1.161 0.740 -0.261 

MFT01 Having difficulty concentrating. 0 2.13 2.06 0.06 0.054 1.056 0.726 -0.258 

MFT02 Having problems thinking clearly. 0 2.20 2.14 0.06 0.055 1.088 0.582 -0.493 

MFT03 
Keeping your thoughts on something while 

doing it. 
0 2.26 2.21 0.05 0.057 1.116 0.420 -0.854 

MFT04 Thoughts easily wander. 0 2.31 2.27 0.04 0.055 1.079 0.348 -0.812 

MFT05 Feeling no desire to do anything. 0 2.24 2.19 0.04 0.053 1.038 0.307 -0.818 

MFT06 Having problems thinking about new ideas. 0 2.32 2.25 0.08 0.059 1.166 0.532 -0.519 

 

Table 4-7: Descriptive statistics of SB variables 

Label Item Description 

# of 

Cases  

|z|> 4 

Mean 

5% 

Trimmed 

Mean 

ΔMean 
Std. 

Error 

Std. 

Deviation 
Skewness Kurtosis 

SFC01 
I use all the necessary available safety 

equipment to do my job. 
4 4.43 4.51 -0.08 0.042 0.825 -1.461 2.062 

SFC02 I maintain safety awareness. 0 4.43 4.50 -0.07 0.036 0.710 -1.186 1.253 

SFC03 I do not neglect safety, even when in a rush. 0 4.35 4.46 -0.10 0.044 0.862 -1.484 2.161 

SFC04 
I appropriately report injuries, accidents, or 

illnesses. 
0 4.33 4.38 -0.05 0.036 0.711 -0.825 0.358 
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SFC05 
I comply with safety rules and standard 

operational procedures. 
0 4.42 4.49 -0.07 0.038 0.749 -1.170 0.791 

SFC06 
I do not take risks that could result in an 

accident. 
2 4.34 4.42 -0.07 0.039 0.774 -1.219 1.713 

SFC07 I carry out my work in a safe manner. 0 4.47 4.53 -0.07 0.036 0.709 -1.167 0.772 

SFP01 
I help my colleagues when they are working 

under risky or hazardous conditions. 
0 4.06 4.14 -0.08 0.043 0.852 -1.153 1.857 

SFP02 
I often try to solve problems in ways that 

reduce safety risks. 
0 4.07 4.15 -0.07 0.043 0.844 -0.871 0.797 

SFP03 
I often make suggestions to improve how safety 

is handled around here. 
0 4.04 4.12 -0.07 0.044 0.858 -1.073 1.826 

SFP04 
If I think it will make work safer, I initiate steps 

to improve work procedures. 
0 4.02 4.09 -0.07 0.043 0.850 -0.950 1.366 

SFP05 
I put in extra effort to improve the safety of the 

workplace. 
0 4.15 4.22 -0.07 0.041 0.811 -1.134 2.209 

SFP06 
I am directly and/or indirectly involved in 

improving safety. 
0 4.04 4.09 -0.05 0.041 0.799 -0.815 1.219 

SFP07 
If I see something unsafe, I go out of my way to 

address it. 
0 4.07 4.13 -0.05 0.041 0.803 -0.650 0.201 

SFP08 
I voluntarily carry out tasks or activities that 

help to improve workplace safety. 
1 4.12 4.16 -0.04 0.038 0.757 -0.602 0.275 
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4.5 Comparative Analysis of Two Sample Groups 

In addition to the aforementioned preliminary findings, this study performed a 

comparative analysis based on two demographic measures. The first measure was age, 

which had been divided into two sample groups—‘less than 40 years’ and ‘40 years and 

above’. The second measure was the length of time since the participants had returned 

from their last visit to their home country, which was also divided into two sample 

groups—namely, ‘three months and less’ and ‘more than three months’. 

The age of 40 was chosen to divide the two groups for two reasons. First, 40 was the 

average age of workers in many other studies regarding the oil and gas industry or similar 

fields (Flin et al., 1996; Vojnovic and Bahn, 2015). In the Australian mining industry, 38 

is the median age of workers (Department of Employment, 2014). Second, the majority 

of respondents in this study ranged in age between 30 and 49 years, which indicated that 

the age of 40 was most likely to generate two sample groups with a similar number of 

respondents. As expected, the sample groups were close in size (‘less than 40 years’ 

[n = 241] and ‘40 years and above’ [n = 147]), which was beneficial for result 

comparison. 

Regarding the workers’ visit to their home country, two sample groups were formed based 

on whether the workers had returned to their home country in the previous three months. 

Initially, the researcher contemplated using one month as the comparison point for the 

two sample groups because the majority of studies in the literature review used this 

period. However, if this measure were adopted in the current study, the two sample groups 

would dramatically differ in size (‘one month and less’ [n = 151] and ‘more than one 

month’ [n = 236]). Therefore, the comparison point was selected as three months to 

ensure a sufficient comparative analysis of two similar-sized sample groups (‘three 

months and less’ [n = 208] and ‘more than three months’ [n = 179]). 

The comparative analysis involved computing the mean values of all variables in each 

sample group and conducting a comparison. The main goal of this was to determine 

whether the two sample groups could be treated as a single sample. The results are 

presented in Tables 4-8–4-23. A one-way ANOVA test was performed to determine 

whether the difference in the perceptions of these respondent groups was statistically 

significant. 
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4.5.1 Mean value comparison of age sample groups 

The perception of levels of social isolation did not significantly differ between sample 

groups—the mean values for all variables were slightly higher in the ‘less than 40 years’ 

sample (see Table 4-8). Regarding loneliness, responsibilities towards family, living 

environment, mental health and fatigue, the overall perceptions from both sample groups 

did not greatly differ—the mean values for all variables were slightly higher in the ‘less 

than 40 years’ sample (see Tables 4-9–4-13). Most variables measuring safety behaviour 

were perceived to be slightly higher among the respondents from the sample group ‘40 

years and above’, except for variables SFC02 and SFC04 (see Table 4-14). The extent to 

which several variables differed among the two sample groups was further examined by 

the one-way ANOVA test, as shown in the following section.  

 

Table 4-8: Comparative summary of the SI scale 

Variable Description 
Less than 40 40 and above 

SD Mean Mean SD 

SI01 How often do you communicate with your close family members? 1.111 2.021 1.830 1.081 

SI02 How often do you communicate with your close friends back home? 0.911 2.588 2.517 0.909 

SI03 
When a family member has an important decision to make, how often 

do they talk to you about it? 
1.013 2.288 2.095 1.075 

SI04 
When a close friend back home has an important decision to make, 

how often do they talk to you about it? 
0.926 2.767 2.674 0.938 

SI05 
How often are your family members available for you to talk to when 

you have an important decision to make? 
1.090 2.242 2.034 1.094 

SI06 
How often are your close friends back home available for you to talk 

to when you have an important decision to make? 
1.113 2.725 2.591 1.115 

SI07 
How often do you participate in any organizations, religious groups, 

social clubs or committees in the present time? 
1.294 3.200 3.048 1.213 

  Average Mean Score   2.547 2.398   

 

Table 4-9: Comparative summary of the LN scale 

Variable Description 
Less than 40 40 and above 

SD Mean Mean SD 

LFF01 Feeling that you lack companionship from family back home. 1.335 3.592 3.537 1.273 

LFF02 Feeling that you lack companionship from friends back home. 1.126 3.096 3.109 1.061 

LFF03 Feeling left out from family decision making back home. 1.311 3.204 3.143 1.266 

LFF04 Feeling left out from friends decision making back home. 1.135 2.929 2.844 1.151 
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LFF05 Feeling isolated from family interactions back home. 1.363 3.275 3.150 1.341 

LFF06 Feeling isolated from friends interactions back home. 1.124 2.992 2.769 1.171 

LCM01 Feeling that you lack companionship from people in camp. 1.153 2.867 2.626 1.061 

LCM02 Feeling that you have a lot in common with the people in camp. 1.100 2.713 2.959 1.158 

LCM03 Feeling close to people in camp. 1.083 2.413 2.551 1.105 

LCM04 Feeling left out from people decision making in camp. 1.036 2.825 2.782 1.004 

LCM05 Feeling that people in camp don’t really know you well. 1.129 2.896 2.619 1.119 

LCM06 Feeling isolated from people interaction in camp. 1.138 2.833 2.646 1.181 

LCM07 Feeling that there are people in camp who really understand you. 1.164 2.775 2.803 1.220 

LCM08 Feeling that people in camp are around you but not with you. 1.084 2.871 2.605 1.114 

LCM09 Feeling that there are people in camp you can talk to. 1.025 2.392 2.565 1.194 

LCM10 Feeling that there are people in camp you can turn to. 1.089 2.663 2.891 1.148 

LWE01 
I often feel abandoned by my co-workers when I am under 

pressure at work. 
0.921 2.267 2.272 0.911 

LWE02 I often feel alienated from my co-workers. 0.976 2.367 2.313 0.898 

LWE03 I feel myself withdrawing from my co-workers. 0.880 2.354 2.401 0.904 

LWE04 I often feel emotionally distant from my co-workers. 0.972 2.404 2.469 0.939 

LWE05 I feel satisfied with the relationships I have at work. 1.107 2.733 2.612 1.113 

LWE06 There is a sense of companionship in my workplace. 1.048 2.771 2.803 1.031 

LWE07 I often feel isolated when I am with my co-workers. 0.994 2.492 2.476 0.953 

LWE08 I often feel disconnected from my co-workers. 0.972 2.483 2.367 0.869 

LWE09 I experience a general sense of emptiness when I am at work. 1.065 2.733 2.660 1.030 

LWS01 I have social companionship/fellowship at work. 0.922 2.438 2.449 0.915 

LWS02 I feel included in the social aspects of work. 0.910 2.513 2.415 0.792 

LWS03 
There is someone at work I can talk to about my day to day work 

problems if I need to. 
0.833 2.533 2.537 0.805 

LWS04 
There is no one at work I can share personal thoughts with if I 

want to. 
0.949 2.821 2.816 1.007 

LWS05 
I have someone at work I can spend time with on my breaks if I 

want to. 
0.833 2.596 2.517 0.771 

LWS06 I feel part of a group of friends at work. 0.828 2.496 2.333 0.839 

LWS07 There are people at work who take the trouble to listen to me. 0.843 2.725 2.633 0.892 

  Average Mean Score   2.721 2.677   

 

Table 4-10: Comparative summary of the RTF scale 

Variable Description 
Less than 40 40 and above 

SD Mean Mean SD 

RTF01 My marriage/relationship will be affected. 1.728 3.071 2.878 1.621 

RTF02 
Leaving my wife/partner to cope with difficulties or making 

decision alone. 
1.492 3.125 3.156 1.353 
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RTF03 My wife’s/partner’s attitude to my work. 1.663 2.779 2.986 1.319 

RTF04 
My relationship with children will be disturbed by working 

away for a long time. 
1.522 3.050 3.000 1.380 

RTF05 Inability to fulfilling family roles. 1.486 3.225 3.027 1.380 

RTF06 My social life will be disturbed. 1.406 3.104 2.952 1.295 

RTF07 Inability to contact home when needed. 1.472 3.463 3.163 1.424 

RTF08 Incapacity to travel back home in a case of family emergency. 1.383 3.329 3.252 1.334 

  Average Mean Score   3.143 3.052   

 

Table 4-11: Comparative summary of the LE scale 

Variable Description 
Less than 40 40 and above 

SD Mean Mean SD 

LE01 Living with persons having different life styles and behaviours. 1.448 3.204 2.952 1.473 

LE02 Lack of privacy due to sharing camp accommodation with 

others. 

1.401 3.358 3.218 1.373 

LE03 Rest being disturbed because of sharing camp accommodation 

with others. 

1.505 3.313 3.136 1.408 

LE04 Disturbance in camp accommodation due to noise. 1.493 3.354 3.143 1.526 

LE05 Poor air circulation in camp accommodation. 1.647 3.213 3.000 1.539 

LE06 Sharing and the lack of toilet facilities in camp accommodation. 1.720 2.988 2.946 1.595 

LE07 Limited choices of food provided in camp accommodation. 1.816 2.800 2.878 1.642 

LE08 Not having WIFI connection in camp accommodation. 2.034 2.392 2.361 1.912 

  Average Mean Score 
 

3.078 2.954 
 

 

Table 4-12: Comparative summary of the MH scale 

Variable Description 
Less than 40 40 and above 

SD Mean Mean SD 

ANX01 Being worried about situations in which I might panic. 1.123 2.338 2.265 1.009 

ANX02 
Being intolerant of anything that keeps me from getting on with 

what I was doing. 
1.065 2.567 2.537 0.931 

ANX03 I feel worried without any good reason. 1.071 2.183 2.286 1.098 

ANX04 I feel tense. 1.095 2.383 2.354 0.992 

ANX05 
I get a sort of frightened feeling as if something awful is about to 

happen. 
1.057 2.442 2.449 1.099 

ANX06 I feel some worrying thoughts go through my mind. 1.187 2.579 2.429 1.079 

ANX07 I feel nervous. 1.054 2.400 2.272 1.050 

ANX08 I feel faintness or dizziness. 1.193 2.279 1.993 1.089 

DPR01 I didn’t experience any positive feelings at all. 1.142 2.463 2.361 1.066 

DPR02 I find it difficult to have the initiative to do things. 1.086 2.521 2.422 1.059 
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DPR03 I feel that I have nothing to look forward to. 1.163 2.396 2.313 1.121 

DPR04 I feel sad. 1.130 2.450 2.408 1.005 

DPR05 I am unable to become enthusiastic about anything. 1.106 2.375 2.415 0.999 

DPR06 I think my life has come to a failure. 1.208 2.246 2.048 1.172 

DPR07 I feel hopeless about changing my situation. 1.088 2.354 2.170 1.049 

DPR08 I find difficulty falling/staying asleep. 1.074 2.525 2.401 1.038 

DPR09 I have poor appetite. 1.155 2.429 2.279 1.133 

  Average Mean Score   2.408 2.318   

 

Table 4-13: Comparative summary of the FT scale 

Variable Description 
Less than 40 40 and above 

SD Mean Mean SD 

PFT01 Feeling tired. 1.27 2.54 2.32 1.14 

PFT02 Feeling need to rest more. 1.15 2.53 2.27 1.09 

PFT03 Feeling sleepy or drowsy. 1.17 2.40 2.14 1.08 

PFT04 Having problems physically starting new tasks or activities. 1.17 2.18 2.03 1.06 

PFT05 Lacking in energy. 1.25 2.30 2.17 1.16 

PFT06 Having less strength in your muscles. 1.19 2.35 2.16 1.12 

PFT07 Feeling weak. 1.16 2.38 2.18 1.10 

PFT08 Bothered by fatigue. 1.20 2.30 2.11 1.09 

MFT01 Having difficulty concentrating. 1.08 2.16 2.07 1.02 

MFT02 Having problems thinking clearly. 1.10 2.26 2.11 1.07 

MFT03 Keeping your thoughts on something while doing it. 1.15 2.31 2.19 1.06 

MFT04 Thoughts easily wander. 1.09 2.32 2.30 1.06 

MFT05 Feeling no desire to do anything. 1.04 2.18 2.33 1.03 

MFT06 Having problems thinking about new ideas. 1.17 2.33 2.32 1.16 

  Average Mean Score   2.32 2.19   

 

Table 4-14: Comparative summary of the SB scale 

Variable Description 
Less than 40 40 and above 

SD Mean Mean SD 

SFC01 I use all the necessary available safety equipment to do my job. 0.881 4.396 4.476 0.725 

SFC02 I maintain safety awareness. 0.693 4.429 4.429 0.740 

SFC03 I do not neglect safety, even when in a rush. 0.888 4.350 4.361 0.819 

SFC04 I appropriately report injuries, accidents, or illnesses. 0.707 4.333 4.313 0.720 

SFC05 I comply with safety rules and standard operational procedures. 0.748 4.404 4.456 0.752 

SFC06 I do not take risks that could result in an accident. 0.807 4.292 4.429 0.712 

SFC07 I carry out my work in a safe manner. 0.701 4.454 4.483 0.725 
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SFP01 
I help my colleagues when they are working under risky or 

hazardous conditions. 
0.857 4.042 4.095 0.847 

SFP02 I often try to solve problems in ways that reduce safety risks. 0.839 4.063 4.095 0.855 

SFP03 
I often make suggestions to improve how safety is handled 

around here. 
0.875 3.996 4.122 0.827 

SFP04 
If I think it will make work safer, I initiate steps to improve work 

procedures. 
0.863 3.975 4.088 0.827 

SFP05 I put in extra effort to improve the safety of the workplace. 0.820 4.117 4.211 0.796 

SFP06 I am directly and/or indirectly involved in improving safety. 0.808 4.025 4.075 0.786 

SFP07 If I see something unsafe, I go out of my way to address it. 0.851 3.988 4.218 0.698 

SFP08 
I voluntarily carry out tasks or activities that help to improve 

workplace safety. 
0.713 4.100 4.156 0.825 

  Average Mean Score   4.198 4.267   

 

4.5.2 One-way analysis of variance test of age sample groups 

A one-way ANOVA test was performed to determine whether the differences between 

the two sample groups were statistically significant. A significant 𝐹-ratio indicates that 

there is a significant difference between the two compared groups. However, as noted by 

Pallant (2005), the effect size should be considered. In the current study, the effect size 

was calculated by using eta squared (n2), by dividing the sum of squares between groups 

by the total sum of squares. According to Cohen (1988), the effect size is not large if 

n2 < 0.138. In addition, the value of the mean difference should be considered. In this 

study, if the mean difference value is higher than one response category, the difference is 

deemed to be significant (Panuwatwanich, 2008). 

Table 4-15 presents the results of the one-way ANOVA test, which was performed on the 

perceptions of the respondents from the ‘less than 40 years’ (n = 241) and ‘40 years and 

above’ (n = 147) sample groups. Eight variables had a statistically significant 𝐹-ratio, 

which initially indicated that the difference in the mean values of these variables 

significantly differed between the two sample groups. Consequently, an analysis of these 

variables could not be performed on the whole sample as a single dataset. However, the 

eight variables did not have a large effect size (n2 > 0.138), nor a mean difference that 

exceeded one response category (1.00) between the two groups; therefore, the variables 

were not removed from the dataset. 
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Table 4-15 One-way ANOVA results 

Variable F Sig. 
Mean 

ΔMean ƞ^2 
Less than 40 40 and above 

LCM01 4.221 0.041 2.867 2.626 0.24 0.01 

LCM02 4.404 0.036 2.713 2.959 0.25 0.01 

LCM05 5.521 0.019 2.896 2.619 0.28 0.01 

LCM08 5.349 0.021 2.871 2.605 0.27 0.01 

ANX08 5.592 0.019 2.279 1.993 0.29 0.01 

PFT02 4.763 0.030 2.520 2.270 0.25 0.01 

PFT03 4.645 0.032 2.400 2.140 0.26 0.01 

SFP07 7.622 0.006 3.988 4.218 0.23 0.02 

 

4.5.3 Mean value comparison of the home country visit sample groups 

Regarding social isolation, loneliness, responsibilities towards family and living 

environment, the overall perceptions from both sample groups did not significantly 

differ—the mean values for all variables were slightly higher in the ‘more than three 

months’ sample (see Tables 4-16–4-19). For mental health variables, the overall 

perceptions were somewhat higher in the ‘three months and less’ sample (see Table 4-

20). As depicted in Table 4-21, all fatigue variable values from the ‘more than three 

months’ sample were higher than those from the ‘three months and less’ sample. 

Contrastingly, most of the safety behaviour variables from the ‘three months and less’ 

sample were slightly higher than the ‘more than three months’ sample, except for 

variables SC03 and SC04 (see Table 4-22). Overall, the mean values of all variables did 

not remarkably differ between the two sample groups. The extent to which several 

variables differed among the two sample groups was further examined by the one-way 

ANOVA test, as shown in the following section. 

 

Table 4-16: Comparative summary of the SI scale 

Variable Description 

3 months and 

less 

More than 3 

months 

SD Mean Mean SD 

SI01 How often do you communicate with your close family members? 1.118 1.986 1.905 1.085 

SI02 How often do you communicate with your close friends back home? 0.918 2.591 2.525 0.901 
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SI03 
When a family member has an important decision to make, how often 

do they talk to you about it? 
1.077 2.120 2.324 0.986 

SI04 
When a close friend back home has an important decision to make, 

how often do they talk to you about it? 
0.946 2.649 2.827 0.905 

SI05 
How often are your family members available for you to talk to when 

you have an important decision to make? 
1.068 2.019 2.330 1.106 

SI06 
How often are your close friends back home available for you to talk 

to when you have an important decision to make? 
1.108 2.500 2.877 1.090 

SI07 
How often do you participate in any organizations, religious groups, 

social clubs or committees in the present time? 
1.221 2.957 3.358 1.283 

  Average Mean Score   2.403 2.592   

 

Table 4-17: Comparative summary of the LN scale 

Variable Description 

3 months and 

less 

More than 3 

months 

SD Mean Mean SD 

LFF01 Feeling that you lack companionship from family back home. 1.325 3.091 4.128 1.049 

LFF02 Feeling that you lack companionship from friends back home. 1.084 2.764 3.492 0.985 

LFF03 Feeling left out from family decision making back home. 1.266 2.740 3.693 1.127 

LFF04 Feeling left out from friends decision making back home. 1.134 2.596 3.246 1.047 

LFF05 Feeling isolated from family interactions back home. 1.345 2.774 3.754 1.164 

LFF06 Feeling isolated from friends interactions back home. 1.171 2.601 3.263 1.007 

LCM01 Feeling that you lack companionship from people in camp. 1.154 2.457 3.145 0.966 

LCM02 Feeling that you have a lot in common with the people in camp. 1.173 2.861 2.743 1.071 

LCM03 Feeling close to people in camp. 1.103 2.356 2.592 1.069 

LCM04 Feeling left out from people decision making in camp. 1.040 2.596 3.056 0.946 

LCM05 Feeling that people in camp don’t really know you well. 1.182 2.567 3.050 1.013 

LCM06 Feeling isolated from people interaction in camp. 1.149 2.548 3.011 1.117 

LCM07 Feeling that there are people in camp who really understand you. 1.272 2.683 2.905 1.064 

LCM08 Feeling that people in camp are around you but not with you. 1.172 2.663 2.894 1.003 

LCM09 Feeling that there are people in camp you can talk to. 1.153 2.385 2.542 1.018 

LCM10 Feeling that there are people in camp you can turn to. 1.182 2.784 2.709 1.036 

LWE01 
I often feel abandoned by my co-workers when I am under 

pressure at work. 

0.849 2.183 2.369 0.982 

LWE02 I often feel alienated from my co-workers. 0.827 2.236 2.475 1.056 

LWE03 I feel myself withdrawing from my co-workers. 0.944 2.264 2.497 0.803 

LWE04 I often feel emotionally distant from my co-workers. 0.927 2.327 2.547 0.984 

LWE05 I feel satisfied with the relationships I have at work. 1.042 2.423 2.994 1.109 

LWE06 There is a sense of companionship in my workplace. 0.977 2.553 3.050 1.051 

LWE07 I often feel isolated when I am with my co-workers. 0.971 2.442 2.536 0.984 
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LWE08 I often feel disconnected from my co-workers. 0.926 2.322 2.575 0.929 

LWE09 I experience a general sense of emptiness when I am at work. 1.021 2.534 2.905 1.053 

LWS01 I have social companionship/fellowship at work. 0.906 2.514 2.358 0.927 

LWS02 I feel included in the social aspects of work. 0.866 2.438 2.520 0.870 

LWS03 
There is someone at work I can talk to about my day to day work 

problems if I need to. 

0.857 2.490 2.587 0.777 

LWS04 
There is no one at work I can share personal thoughts with if I 

want to. 

1.020 2.702 2.955 0.892 

LWS05 
I have someone at work I can spend time with on my breaks if I 

want to. 

0.792 2.490 2.654 0.823 

LWS06 I feel part of a group of friends at work. 0.848 2.341 2.542 0.809 

LWS07 There are people at work who take the trouble to listen to me. 0.916 2.673 2.709 0.796 

  Average Mean Score   2.544 2.891   

 

Table 4-18: Comparative summary of the RTF scale 

Variable Description 
3 months and less 

More than 3 

months 

SD Mean Mean SD 

RTF01 My marriage/relationship will be affected. 1.591 2.514 3.559 1.629 

RTF02 
Leaving my wife/partner to cope with difficulties or making 

decision alone. 
1.629 3.559 3.436 1.370 

RTF03 My wife’s/partner’s attitude to my work. 1.689 2.997 3.106 1.556 

RTF04 
My relationship with children will be disturbed by working 

away for a long time. 
1.451 2.880 3.374 1.398 

RTF05 Inability to fulfilling family roles. 1.370 3.436 3.559 1.281 

RTF06 My social life will be disturbed. 1.439 3.137 3.425 1.245 

RTF07 Inability to contact home when needed. 1.503 2.644 3.682 1.359 

RTF08 Incapacity to travel back home in a case of family emergency. 1.556 3.106 3.458 1.290 

  Average Mean Score   3.034 3.450   

 

Table 4-19: Comparative summary of the LE scale 

Variable Description 

3 months and 

less 

More than 3 

months 

SD Mean Mean SD 

LE01 Living with persons having different life styles and behaviours. 1.446 2.923 3.324 1.452 

LE02 Lack of privacy due to sharing camp accommodation with 

others. 
1.453 2.986 3.676 1.216 

LE03 Rest being disturbed because of sharing camp accommodation 

with others. 
1.515 2.933 3.609 1.330 
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LE04 Disturbance in camp accommodation due to noise. 1.551 3.000 3.592 1.393 

LE05 Poor air circulation in camp accommodation. 1.613 2.736 3.592 1.479 

LE06 Sharing and the lack of toilet facilities in camp accommodation. 1.614 2.798 3.173 1.718 

LE07 Limited choices of food provided in camp accommodation. 1.679 2.779 2.888 1.833 

LE08 Not having WIFI connection in camp accommodation. 1.900 2.654 2.062 2.042 

  Average Mean Score 
 

2.851 3.240 
 

 

Table 4-20: Comparative summary of the MH scale 

Variable Description 

3 months and 

less 

More than 3 

months 

SD Mean Mean SD 

ANX01 Being worried about situations in which I might panic. 1.123 2.338 2.265 1.009 

ANX02 
Being intolerant of anything that keeps me from getting on with 

what I was doing. 
1.065 2.567 2.537 0.931 

ANX03 I feel worried without any good reason. 1.071 2.183 2.286 1.098 

ANX04 I feel tense. 1.095 2.383 2.354 0.992 

ANX05 
I get a sort of frightened feeling as if something awful is about to 

happen. 
1.057 2.442 2.449 1.099 

ANX06 I feel some worrying thoughts go through my mind. 1.187 2.579 2.429 1.079 

ANX07 I feel nervous. 1.054 2.400 2.272 1.050 

ANX08 I feel faintness or dizziness. 1.193 2.279 1.993 1.089 

DPR01 I didn’t experience any positive feelings at all. 1.142 2.463 2.361 1.066 

DPR02 I find it difficult to have the initiative to do things. 1.086 2.521 2.422 1.059 

DPR03 I feel that I have nothing to look forward to. 1.163 2.396 2.313 1.121 

DPR04 I feel sad. 1.130 2.450 2.408 1.005 

DPR05 I am unable to become enthusiastic about anything. 1.106 2.375 2.415 0.999 

DPR06 I think my life has come to a failure. 1.208 2.246 2.048 1.172 

DPR07 I feel hopeless about changing my situation. 1.088 2.354 2.170 1.049 

DPR08 I find difficulty falling/staying asleep. 1.074 2.525 2.401 1.038 

DPR09 I have poor appetite. 1.155 2.429 2.279 1.133 

  Average Mean Score   2.408 2.318   

 

Table 4-21: Comparative summary of the FT scale 

Variable Description 

3 months and 

less 

More than 3 

months 

SD Mean Mean SD 

PFT01 Feeling tired. 1.21 2.29 2.65 1.22 

PFT02 Feeling need to rest more. 1.10 2.25 2.65 1.13 

PFT03 Feeling sleepy or drowsy. 1.05 2.04 2.61 1.17 
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PFT04 Having problems physically starting new tasks or activities. 1.08 1.88 2.42 1.13 

PFT05 Lacking in energy. 1.10 2.01 2.53 1.29 

PFT06 Having less strength in your muscles. 1.11 2.10 2.48 1.20 

PFT07 Feeling weak. 1.03 2.03 2.62 1.19 

PFT08 Bothered by fatigue. 1.11 2.01 2.48 1.17 

MFT01 Having difficulty concentrating. 1.00 1.83 2.47 1.02 

MFT02 Having problems thinking clearly. 1.00 1.93 2.52 1.10 

MFT03 Keeping your thoughts on something while doing it. 1.09 2.10 2.46 1.12 

MFT04 Thoughts easily wander. 1.10 2.12 2.54 1.01 

MFT05 Feeling no desire to do anything. 1.06 2.02 2.49 0.96 

MFT06 Having problems thinking about new ideas. 1.17 2.08 2.60 1.10 

  Average Mean Score   2.05 2.54   

 

Table 4-22: Comparative summary of the SB scale 

Variable Description 

3 months and 

less 

More than 3 

months 

SD Mean Mean SD 

SFC01 I use all the necessary available safety equipment to do my job. 0.844 4.452 4.397 0.803 

SFC02 I maintain safety awareness. 0.733 4.442 4.413 0.685 

SFC03 I do not neglect safety, even when in a rush. 0.837 4.346 4.363 0.891 

SFC04 I appropriately report injuries, accidents, or illnesses. 0.760 4.322 4.330 0.652 

SFC05 I comply with safety rules and standard operational procedures. 0.728 4.457 4.386 0.773 

SFC06 I do not take risks that could result in an accident. 0.776 4.423 4.251 0.763 

SFC07 I carry out my work in a safe manner. 0.709 4.490 4.436 0.711 

SFP01 
I help my colleagues when they are working under risky or 

hazardous conditions. 

0.935 4.154 3.955 0.733 

SFP02 I often try to solve problems in ways that reduce safety risks. 0.824 4.212 3.916 0.840 

SFP03 
I often make suggestions to improve how safety is handled 

around here. 

0.811 4.135 3.939 0.900 

SFP04 
If I think it will make work safer, I initiate steps to improve work 

procedures. 

0.831 4.139 3.877 0.852 

SFP05 I put in extra effort to improve the safety of the workplace. 0.785 4.255 4.034 0.827 

SFP06 I am directly and/or indirectly involved in improving safety. 0.846 4.096 3.983 0.738 

SFP07 If I see something unsafe, I go out of my way to address it. 0.806 4.164 3.972 0.789 

SFP08 
I voluntarily carry out tasks or activities that help to improve 

workplace safety. 

0.716 4.240 3.983 0.782 

  Average Mean Score   4.289 4.149   
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4.5.4 One-way analysis of variance test of the home country visit 

sample groups 

A one-way ANOVA test was performed to determine whether the differences between 

the two sample groups were statistically significant. Table 4-23 presents the results of the 

one-way ANOVA test, which was performed on the perceptions of the respondents from 

the ‘three months and less’ (n = 208) and ‘more than three months’ (n = 179) sample 

groups. There were 76 variables that had a statistically significant 𝐹-ratio, which initially 

indicated that the difference in the mean values of these variables significantly differed 

between the two sample groups. Among the variables, two (LFF01 and LFF03) had a 

large effect size (n2 > 0.138). Consequently, an analysis of these variables could not be 

performed on the whole sample as a single dataset. However, the mean difference 

between the two groups for LFF03 did not exceed one response category, and for was not 

excessive for LFF01; therefore, neither variable was removed from the dataset. 

 

Table 4-23 One-way ANOVA results 

Variable F Sig. 

Mean 

ΔMean ƞ^2 3 months and 

less 

More than 3 

months 

SI05 7.869 0.005 2.019 3.670 0.31 0.02 

SI06 11.320 0.001 2.5 3.123 0.38 0.03 

SI07 9.889 0.002 2.957 2.642 0.40 0.03 

LFF01 71.235 0.000 3.091 4.128 1.04* 0.16** 

LFF02 47.062 0.000 2.764 3.492 0.73 0.11 

LFF03 60.196 0.000 2.740 3.693 0.95 0.14** 

LFF04 33.891 0.000 2.596 3.246 0.65 0.08 

LFF05 57.807 0.000 2.774 3.754 0.98 0.13** 

LFF06 34.902 0.000 2.601 3.263 0.66 0.08 

LCM01 39.741 0.000 2.457 3.145 0.69 0.09 

LCM03 4.551 0.034 2.356 2.592 0.24 0.01 

LCM04 20.410 0.000 2.596 3.056 0.46 0.05 

LCM05 18.320 0.000 2.567 3.050 0.48 0.05 

LCM06 16.031 0.000 2.548 3.011 0.46 0.04 

LCM08 4.243 0.040 2.663 2.894 0.23 0.01 

LWE01 3.996 0.046 2.183 2.369 0.19 0.01 

LWE02 6.236 0.013 2.236 2.475 0.24 0.02 

LWE03 6.708 0.010 2.264 2.497 0.23 0.02 
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LWE04 5.147 0.024 2.327 2.547 0.22 0.01 

LWE05 27.246 0.000 2.423 2.994 0.57 0.07 

LWE06 23.260 0.000 2.553 3.050 0.50 0.06 

LWE08 7.177 0.008 2.322 2.575 0.25 0.02 

LWE09 12.365 0.000 2.534 2.905 0.37 0.03 

LWS04 6.658 0.010 2.702 2.955 0.25 0.02 

LWS05 3.940 0.048 2.490 2.654 0.16 0.01 

LWS06 5.618 0.018 2.341 2.542 0.20 0.01 

RTF01 40.548 0.000 2.514 3.559 1.05* 0.10 

RTF02 14.867 0.000 3.559 3.436 0.12 0.04 

RTF03 8.794 0.003 2.997 3.106 0.11 0.02 

RTF04 19.070 0.000 2.880 3.374 0.49 0.05 

RTF05 28.431 0.000 3.436 3.559 0.12 0.07 

RTF06 27.291 0.000 3.137 3.425 0.29 0.07 

RTF07 18.082 0.000 2.644 3.682 1.04* 0.04 

RTF08 4.536 0.034 3.106 3.458 0.35 0.01 

LE01 7.370 0.007 2.923 3.324 0.40 0.02 

LE02 25.216 0.000 2.986 3.676 0.69 0.06 

LE03 21.450 0.000 2.933 3.609 0.68 0.05 

LE04 15.404 0.000 3.000 3.592 0.59 0.04 

LE05 29.297 0.000 2.736 3.592 0.86 0.07 

LE06 4.893 0.028 2.798 3.173 0.38 0.01 

LE08 8.727 0.003 2.654 2.062 0.59 0.02 

ANX02 27.570 0.000 2.313 2.838 0.53 0.07 

ANX04 11.323 0.001 2.207 2.564 0.36 0.03 

ANX06 20.356 0.000 2.284 2.799 0.52 0.05 

ANX07 11.866 0.001 2.183 2.547 0.36 0.03 

ANX08 4.658 0.032 2.053 2.307 0.25 0.01 

DPR02 13.031 0.000 2.303 2.693 0.39 0.03 

DPR03 8.663 0.003 2.207 2.547 0.34 0.02 

DPR04 19.016 0.000 2.216 2.687 0.47 0.05 

DPR05 9.684 0.002 2.236 2.570 0.33 0.02 

DPR06 5.960 0.015 2.034 2.330 0.30 0.02 

DPR07 14.981 0.000 2.091 2.508 0.42 0.04 

DPR08 15.666 0.000 2.284 2.704 0.42 0.04 

DPR09 8.983 0.003 2.212 2.559 0.35 0.02 

PFT01 8.469 0.004 2.288 2.648 0.36 0.02 

PFT02 12.594 0.000 2.245 2.648 0.40 0.03 

PFT03 25.414 0.000 2.038 2.609 0.57 0.06 

PFT04 23.505 0.000 1.875 2.419 0.54 0.06 

PFT05 18.403 0.000 2.010 2.531 0.52 0.05 

PFT06 10.427 0.001 2.101 2.480 0.38 0.03 
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PFT07 27.051 0.000 2.034 2.620 0.59 0.07 

PFT08 16.100 0.000 2.014 2.480 0.47 0.04 

MFT01 38.436 0.000 1.832 2.469 0.64 0.09 

MFT02 30.105 0.000 1.933 2.520 0.59 0.07 

MFT03 10.357 0.001 2.096 2.458 0.36 0.03 

MFT04 15.609 0.000 2.115 2.542 0.43 0.04 

MFT05 19.984 0.000 2.024 2.486 0.46 0.05 

MFT06 20.219 0.000 2.082 2.603 0.52 0.05 

SFC06 4.779 0.029 4.423 4.251 0.17 0.01 

SFP01 5.276 0.022 4.154 3.955 0.20 0.01 

SFP02 12.126 0.001 4.212 3.916 0.30 0.03 

SFP03 5.075 0.025 4.135 3.939 0.20 0.01 

SFP04 9.362 0.002 4.139 3.877 0.26 0.02 

SFP05 7.276 0.007 4.255 4.034 0.22 0.02 

SFP07 5.531 0.019 4.164 3.972 0.19 0.01 

SFP08 11.395 0.001 4.240 3.983 0.26 0.03 

Note: * Large difference between the mean values (Mean > 1.00); ** Large effect size (𝜂2 > 0.138) 

 

4.6 Chapter Summary 

This chapter presented a description of the data collected from a hard copy questionnaire 

within Kuwait’s oil and gas industry. A total of 387 participants completed the survey 

during a two-month period (November–December 2018) without any missing values. The 

dataset was screened and demonstrated an acceptable level of normality without outliers. 

Further, the results of SD and SE of the mean indicated that the mean values could be 

used as representative of the population. Moreover, analysing the one-way ANOVA test 

indicated that the dataset could be treated as a single sample without removing any 

variables and thus it was considered suitable for further analysis (presented in Chapter 5). 
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Chapter 5: Measurement Scale Analysis 

This chapter discusses the results of the measurement scales, which were used in this 

study to assess the constructs proposed in the conceptual model. Section 5.1 provides the 

results of the reliability analysis through the examination of internal consistency and 

item–total correlation. This is followed by Section 5.2, which presents the EFA results to 

uncover the smaller set of factors and assesses the common method variance (CMV). 

Section 5.3 reports on the CFA that was conducted to assess the EFA results and to 

confirm the validity and unidimensionality of each model construct. Last, Section 5.4 

summarises the chapter. 

5.1 Scale Reliability 

Seven independent scales were used in the survey questionnaire to operationalise and 

measure the constructs in the conceptual model (see Figure 3-1). The constructs of the 

conceptual model are social isolation, loneliness, responsibilities towards family, living 

environment, mental health, fatigue and safety behaviour. Internal consistency and item–

total correlation assessments were used as an analysis of scale reliability to ensure that 

the measurement scales accurately and consistently captured the meaning of the model 

constructs. The results are presented in the following sections. 

5.1.1 Internal consistency 

Internal consistency assessment measures the degree of consistency within a particular 

measurement scale (Kline, 2015). In this study, internal consistency was calculated by a 

common measure—Cronbach’s alpha (α). Regarding this measure, the acceptable value 

is approximately 0.6, followed by 0.7 (adequate), 0.8 (very good) and 0.9 (excellent) 

(Kline, 2015). As depicted in Table 5-1, the Cronbach’s alpha values of the measurement 

scales ranged from 0.806 to 0.952, which indicated very good and excellent levels. 

Therefore, the measurement scales comprise a set of consistent variables for capturing 

the meaning of the model constructs. 
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Table 5-1: Cronbach’s alphas of measurement scales 

Construct's Measurement 

Scale 

Number of 

Variables 

Cronbach's 

Alpha (α) 

Social Isolation (SI) 7 0.806 

Loneliness (LN) 32 0.873 

Responsibilities towards 

Family (RTF) 
8 0.893 

Living Environment (LE) 8 0.843 

Mental Health (MH) 17 0.943 

Fatigue (FT) 14 0.952 

Safety Behaviour (SB) 15 0.919 

 

5.1.2 Item–total correlations 

According to Lu et al. (2007) the item–total correlation refers to the correlation of a 

variable, which is the total score of all variables that build the construct. The variable that 

does not correlate with the entire construct score should be deleted (Churchill Jr (1979). 

In addition, the correlation should be high if each variable correlates with the whole 

construct score. For example, a corrected item–total correlation value of less than 0.3 

indicates that the variable should be removed (Field, 2013). This approach assists in 

eliminating unnecessary variables that are not consistent with the defined construct. 

Tables 5-2–5-8 demonstrate the results of the corrected item–-total correlations for all 

variables. Table 5-2 depicts the potential need to delete the variable SI07, which would 

lead to a higher Cronbach’s alpha coefficient for the social isolation construct. However, 

because the corrected item–total correlation value of this variable was greater than 0.3, it 

was retained for the subsequent analysis. 

Table 5-2: Item-total correlations of the SI variables 

Variable 
Corrected Item-

Total Correlation 

Cronbach's Alpha if 

Item Deleted 

SI01 0.516 0.785 

SI02 0.508 0.786 

SI03 0.601 0.769 

SI04 0.547 0.780 

SI05 0.631 0.763 

SI06 0.642 0.761 

SI07 0.380* 0.815 

                                                    * Potential for elimination 
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Table 5-3 demonstrates eight variables from the loneliness construct (LCM02, LCM03, 

LCM07, LCM09, LCM10, LWE01, LWS05 and LWS07) that had a corrected item–total 

correlation of less than 0.3. Consequently, these variables were deleted and excluded from 

the subsequent analysis. After deleting the abovementioned variables, the analysis was 

performed again. A further six variables from the same construct (LWS01–LWS04, 

LWS06 and LWE06) were revealed to have a corrected item–total correlation of less than 

0.3. Therefore, these six variables were also deleted, which equalled an overall total of 

14 variables excluded from the subsequent analysis. A total of 18 variables were included 

in the analysis. 

Table 5-3: Item-total correlations of the LN variables 

Variable 
Corrected Item-

Total Correlation 

Cronbach's Alpha if 

Item Deleted 

LFF01 .673 .777 

LFF02 .669 .780 

LFF03 .668 .777 

LFF04 .671 .779 

LFF05 .687 .775 

LFF06 .654 .780 

LCM01 .688 .778 

LCM02 -.106* .829 

LCM03 .049* .820 

LCM04 .441 .796 

LCM05 .530 .789 

LCM06 .479 .793 

LCM07 .039* .822 

LCM08 .327 .803 

LCM09 .120* .815 

LCM10 -.005* .823 

LWE01 .224* .873 

LWE02 .385 .870 

LWE03 .506 .868 

LWE04 .459 .868 

LWE05 .469 .868 

LWE06 .363* .870 

LWE07 .390 .870 

LWE08 .535 .867 

LWE09 .461 .868 
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LWS01 .364* .870 

LWS02 .361* .870 

LWS03 .309* .871 

LWS04 .365* .870 

LWS05 .296* .872 

LWS06 .477* .868 

LWS07 .092* .875 

                                             * Potential for elimination; ** Potential for elimination in 2nd analysis 

 

Table 5-4 demonstrates the potential need to delete the variable RTF08, which would 

create a higher Cronbach’s alpha coefficient for the responsibilities towards family 

construct. However, the variable was retained for the subsequent analysis because it had 

a value greater than 0.3.  

Table 5-4: Item-total correlations of the RTF variables 

Variable 
Corrected Item-

Total Correlation 

Cronbach's Alpha if 

Item Deleted 

RTF01 0.776 0.869 

RTF02 0.709 0.876 

RTF03 0.544 0.892 

RTF04 0.745 0.872 

RTF05 0.769 0.870 

RTF06 0.703 0.877 

RTF07 0.668 0.880 

RTF08 0.467* 0.897 

                                                    * Potential for elimination 

 

Similarly, Table 5-5 depicts the potential need to delete the variable LE08, which would 

create a higher Cronbach’s alpha coefficient for the living environment construct. It was 

revealed that the corrected item–total correlation value of this variable was less than 0.3. 

Thus, variable LE08 was eliminated from the subsequent analysis. 

Table 5-5: Item-total correlations of the LE variables 

Variable 
Corrected Item-

Total Correlation 

Cronbach's Alpha if 

Item Deleted 

LE01 0.342 0.851 

LE02 0.723 0.810 
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LE03 0.705 0.810 

LE04 0.724 0.807 

LE05 0.754 0.802 

LE06 0.739 0.803 

LE07 0.579 0.825 

LE08 0.216* 0.879 

                                                    * Potential for elimination 

 

Tables 5-6–5-8 show that all variables for the mental health, fatigue and safety behaviour 

constructs were above 0.3. Consequently, all variables were retained for the subsequent 

analysis.  

Table 5-6: Item-total correlations of the MH variables 

Variable 
Corrected Item-

Total Correlation 

Cronbach's Alpha if 

Item Deleted 

ANX01 .680 .939 

ANX02 .683 .939 

ANX03 .572 .942 

ANX04 .788 .937 

ANX05 .741 .938 

ANX06 .706 .939 

ANX07 .744 .938 

ANX08 .695 .939 

DPR01 .440 .944 

DPR02 .681 .939 

DPR03 .597 .941 

DPR04 .723 .938 

DPR05 .728 .938 

DPR06 .724 .938 

DPR07 .651 .940 

DPR08 .730 .938 

DPR09 .701 .939 

 

Table 5-7: Item-total correlations of the FT variables 

Variable 
Corrected Item-

Total Correlation 

Cronbach's Alpha if 

Item Deleted 

PFT01 .665 .951 

PFT02 .758 .948 
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PFT03 .760 .948 

PFT04 .816 .947 

PFT05 .802 .947 

PFT06 .796 .947 

PFT07 .804 .947 

PFT08 .793 .947 

MFT01 .819 .947 

MFT02 .789 .947 

MFT03 .681 .950 

MFT04 .743 .948 

MFT05 .597 .952 

MFT06 .622 .951 

 

Table 5-8: Item-total correlations of the SB variables 

Variable 
Corrected Item-

Total Correlation 

Cronbach's Alpha if 

Item Deleted 

SFC01 .606 .914 

SFC02 .648 .913 

SFC03 .606 .914 

SFC04 .588 .915 

SFC05 .678 .912 

SFC06 .544 .916 

SFC07 .633 .913 

SFP01 .525 .917 

SFP02 .666 .912 

SFP03 .686 .911 

SFP04 .653 .913 

SFP05 .665 .912 

SFP06 .652 .913 

SFP07 .676 .912 

SFP08 .599 .914 

 

Table 5-9 demonstrates the Cronbach’s alpha values of each construct’s measurement 

scales before and after variable elimination. 
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Table 5-9: Cronbach’s alphas values after variables elimination 

Construct's Measurement 

Scale  

Initial 

Number of 

Variables 

Cronbach's 

Alpha (α) 

Final 

Number of 

Variables 

Cronbach's Alpha (α) 

after Deleting 

Social Isolation (SI) 7 0.806 7 0.806 

Loneliness (LN) 32* 0.873 18 0.910 

Responsibilities toward 

Family (RTF) 
8 0.893 8 0.893 

Living Environment (LE) 8* 0.843 7 0.879 

Mental Health (MH) 17 0.943 17 0.943 

Fatigue (FT) 14 0.952 14 0.952 

Safety Behaviour (SB) 15 0.919 15 0.919 

* Contains deleted items.  

5.2 Exploratory Factor Analysis 

Following the reliability test, an EFA was performed to assess the validity of each 

measurement scale. This technique is appropriate to observe to what extent the item 

groupings (factor loadings) represented independent variables in the minds of the 

respondents. An EFA can be used to reduce the large number of variables into a smaller 

number of factors (Hair et al., 2006). In addition, it is a preliminary analysis that can assist 

in regard to variable relations in the constructs if there was a lack of information. (Gerbing 

and Anderson, 1988). Despite that most measured variables in the constructs were derived 

from previous widely tested and used scales, employing the EFA was necessary for this 

study because various measurement scales have not been previously used in the context 

of remoteness and safety. The EFA was performed separately for each construct as an 

independent scale to measure individual constructs. 

5.2.1 Factorability of data 

Factorability refers to data’s eligibility to be factorised regarding intercorrelation among 

the variables and reveals the possibility of exploring subconstructs. The Kaiser–Meyer–

Olkin test and Bartlett’s test of sphericity are commonly used measures to assess 

factorability (Pallant, 2005). Higher values of the Kaiser–Meyer–Olkin test are best—the 

value of 0.6 or more is acceptable (Tabachnick and Fidell, 2007). Generally, there are no 

specific requirements of a minimum sample size to perform an EFA. However, Hair et al. 

(2010) stated that the sample size expected for an EFA should be at least 100 and 

researchers should not employ factor analysis for a dataset under 50. The sample size of 
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this study was 387, which exceeded the requirement. As demonstrated in Table 5-10, all 

constructs appear to be eligible for factor analysis. 

 

Table 5-10: KMO and Bartlett’s test of sphericity 

Construct KMO* 
Bartlett’s Test of Sphericity 

Approx. Chi-Square df Sig. 

Social Isolation (SI) 0.750 895.377 21 0.000 

Loneliness (LN) 0.893 3783.911 153 0.000 

Responsibilities towards Family (RTF) 0.861 1753.780 28 0.000 

Living Environment (LE) 0.853 1546.331 21 0.000 

Mental Health (MH) 0.936 4335.213 136 0.000 

Fatigue (FT) 0.946 4369.740 91 0.000 

Safety Behaviour (SB) 0.915 3064.336 105 0.000 

*Kaiser-Meyer-Olkin measure of sampling adequacy.  
  

5.2.2 Factor extraction and rotation 

The EFA follows two fundamental steps to produce a suitable solution that explains an 

adequate number of factors underlying the construct: factor extraction and factor rotation 

and interpretation (Pallant (2005). Factor extraction aims to identify the adequacy of the 

number of factors through a specific method and criterion, whereas factor rotation and 

interpretation aim to improve the interpretation of a suggested factor solution (Field, 

2013; Tabachnick and Fidell, 2007). 

Common factor analysis and principal component analysis (PCA) can be performed to 

execute the factor extraction (Fields, 2005). Common factor analysis analyses the share 

common variances, whereas PCA analyses all the variance in the observed variables. 

According to Fields (2005), PCA is less complex than common factor analysis because 

the latter requires further restrictive assumptions. Therefore, PCA was employed in this 

research study. Four criteria were considered to perform PCA: (1) latent root 

(eigenvalue), (2) Cattell’s scree test, (3) percentage of variance and (4) a priori (Hair et 

al., 2006). 

The latent root criterion simply recommends that a factor be considered significant if its 

eigenvalue is greater than 1 (a factor with an eigenvalue less than 1 is neglected). Cattell’s 

scree test is a graphical plot of eigenvalues versus the number of factors in their extraction 

order. The maximum number of factors to be extracted is identified by determining the 
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point in the graph curve that suddenly changed. Further, the percentage of variance 

secures the significance of derived factors. According to Hair et al. (2006), it is commonly 

accepted that the total variance explained is approximately 60% or less in social science 

research. Last, the priori criterion is the originally known number of factors before 

conducting the factor analysis. 

Generally, two rotation techniques are widely used—orthogonal (e.g. Varimax, Equamax 

and Quartimax) and oblique (e.g. Direct Oblimin and Promax). Oblique rotation is more 

complicated because the correlation between factors is allowed (Fields (2005). However, 

the Varimax orthogonal rotation is simple and thus is commonly used by researchers 

(Tabachnick and Fidell, 2007) and was selected for use in this study. According to Hair 

et al. (2006), variables with a factor loading of 0.50 or higher were included in the analysis 

and variables less than 0.50 were excluded. Moreover, in the case of cross-loading, in 

which a variable has a factor loading of 0.50 or greater in two factors, the two factors 

should have a loading difference greater than 0.20 to avoid exclusion. 

5.2.3 Exploratory factor analysis results 

Based on the previously discussed criteria, the EFA was performed separately for each of 

the seven constructs using the SPSS program. Based on the suggestion of Cattell’s scree 

test and eigenvalue, social isolation was separated into two factors, which explained 

62.7% of the total variance. Table 5-11 demonstrates the patterns of the rotated 

component matrix for social isolation and the two extracted factors. As a result of cross-

loading, two variables (SI03 and SI04) were eliminated. Consequently, two factors were 

derived from the remaining five variables: 

1. Unavailability of close people and social interaction (USI): SI05–SI07. 

2. Infrequent communication (ICM): SI01 and SI02. 

 

Table 5-11: Rotated factor loadings of the SI construct 

Variable: Description 
Rotated Component 

1 2 

SI06: How often are your close friends back home available for you to 

talk to when you have an important decision to make? 
0.792  

SI07: How often do you participate in any organizations, religious 

groups, social clubs or committees in the present time? 
0.780  
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SI05: How often are your family members available for you to talk to 

when you have an important decision to make? 
0.660 0.412 

SI04: When a close friend back home has an important decision to 

make, how often do they talk to you about it? 
0.590 0.376 

SI01: How often do you communicate with your close family 

members? 
 0.871 

SI02: How often do you communicate with your close friends back 

home? 
 0.780 

SI03: When a family member has an important decision to make, how 

often do they talk to you about it? 
0.421 0.634 

Note: Cumulative variance explained = 62.7%; Cronbach’s alpha = 0.734. 
  

 

Loneliness was separated into three factors, based on the suggestion of Cattell’s scree test 

and eigenvalue, which explained 60.8% of the total variance. Table 5-12 illustrates the 

rotated component matrix patterns for loneliness and the three extracted factors. One 

variable (LWE05) was eliminated because it failed to reach an acceptable level. 

Consequently, three factors were derived from the remaining 17 variables: 

1. Loneliness due to missing people you know (LMP): LFF01–LFF06 and LCM01. 

2. Loneliness at camp (LCM): LCM04–LCM06 and LCM08. 

3. Loneliness at workplace (LWP): LWE02–LWE04 and LWE07–LWE09. 

 

Table 5-12: Rotated factor loadings of the LN construct 

Variable: Description 
Rotated Component 

1 2 3 

LFF01: Feeling that you lack companionship from family back home. 0.867   

LFF02: Feeling that you lack companionship from friends back 

home. 
0.815   

LFF05: Feeling isolated from family interactions back home. 0.807   

LFF03: Feeling left out from family decision making back home. 0.786   

LFF04: Feeling left out from friends decision making back home. 0.706  0.416 

LFF06: Feeling isolated from friends interactions back home. 0.696  0.380 

LCM01: Feeling that you lack companionship from people in camp. 0.630  0.403 

LWE05: I feel satisfied with the relationships I have at work. 0.356  0.305 

LWE03: I feel myself withdrawing from my co-workers.  0.761  

LWE02: I often feel alienated from my co-workers.  0.753  

LWE07: I often feel isolated when I am with my co-workers.  0.738  

LWE08: I often feel disconnected from my co-workers.  0.736  
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LWE09: I experience a general sense of emptiness when I am at 

work. 
 0.716  

LWE04: I often feel emotionally distant from my co-workers.  0.645  

LCM08: Feeling that people in camp are around you but not with 

you. 
  0.747 

LCM06: Feeling isolated from people interaction in camp.   0.734 

LCM04: Feeling left out from people decision making in camp. 0.305  0.687 

LCM05: Feeling that people in camp don’t really know you well. 0.347   0.656 

Note: Cumulative variance explained = 60.8%; Cronbach’s alpha = 0.913 
   

 

Responsibilities towards family were extracted into two factors, which explained 71.5% 

of the total variance. Table 5-13 depicts the rotated component matrix patterns for 

responsibilities towards family and the two extracted factors. Because all variables 

significantly exceeded the threshold level of 0.50, two factors were derived from eight 

variables: 

1. Effects of personal relationship (EPR): RTF01–RTF06. 

2. Restricted physical movement (RPM): RTF07 and RTF08. 

 

Table 5-13: Rotated factor loadings of the RTF construct 

Variable: Description 
Rotated Component 

1 2 

RTF03: My wife’s/partner’s attitude to my work. 0.827  

RTF01: My marriage/relationship will be affected. 0.811 0.306 

RTF02: Leaving my wife/partner to cope with difficulties or making decision 

alone. 
0.776  

RTF05: Inability to fulfilling family roles. 0.759 0.373 

RTF04: My relationship with children will be disturbed by working away for a 

long time. 
0.694 0.442 

RTF06: My social life will be disturbed. 0.639 0.448 

RTF08: Incapacity to travel back home in a case of family emergency.  0.914 

RTF07: Inability to contact home when needed. 0.375 0.793 

Note: Cumulative variance explained = 71.5%; Cronbach’s alpha = 0.893   
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Living environment was also extracted into two factors, which explained 75.1% of the 

total variance. Table 5-14 demonstrates the rotated component matrix patterns for living 

environment and the two extracted factors. One variable (LE05) was eliminated because 

of cross-loading; therefore, two factors were derived from the remaining six variables: 

1. Shared living environment (LEP): LE01–LE04. 

2. Living environment facilities (LEF): LE06 and LE07. 

 

Table 5-14: Rotated factor loadings of the LE construct 

Variable: Description 
Rotated Component 

1 2 

LE01: Living with persons having different life styles and behaviours. 0.820  

LE03: Rest being disturbed because of sharing camp accommodation with 

others. 
0.770 0.391 

LE02: Lack of privacy due to sharing camp accommodation with others. 0.756 0.407 

LE04: Disturbance in camp accommodation due to noise. 0.733 0.448 

LE05: Poor air circulation in camp accommodation. 0.662 0.563 

LE07: Limited choices of food provided in camp accommodation.  0.908 

LE06: Sharing and the lack of toilet facilities in camp accommodation. 0.370 0.793 

Note: Cumulative variance explained = 75.1%; Cronbach’s alpha = 0.844.   

 

Mental health was extracted into two factors, which explained 61.3% of the total variance. 

Table 5-15 illustrates the rotated component matrix patterns for mental health and the two 

extracted factors. Two variables (ANX01 and DPR08) were eliminated because of cross-

loading and thus two factors were derived from the remaining 18 variables: 

1. Anxiety (ANX): ANX02–ANX07 and DPR01. 

2. Depression (DPR): DPR02–DPR07, DPR09 and ANX08. 

 

Table 5-15: Rotated factor loadings of the MH construct 

Variable: Description 
Rotated Component 

1 2 

DPR03: I feel that I have nothing to look forward to. 0.834  

DPR02: I find it difficult to have the initiative to do things. 0.779  
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DPR07: I feel hopeless about changing my situation. 0.740  

DPR06: I think my life has come to a failure. 0.715 0.342 

DPR04: I feel sad. 0.683 0.384 

ANX08: I feel faintness or dizziness. 0.675 0.356 

DPR05: I am unable to become enthusiastic about anything. 0.671 0.398 

DPR09: I have poor appetite. 0.610 0.434 

DPR08: I find difficulty falling/staying asleep. 0.587 0.503 

ANX05: I get a sort of frightened feeling as if something awful is about to 

happen. 
0.323 0.798 

ANX03: I feel worried without any good reason.  0.795 

ANX04: I feel tense. 0.481 0.698 

ANX06: I feel some worrying thoughts go through my mind. 0.389 0.695 

ANX07: I feel nervous. 0.453 0.665 

DPR01: I didn’t experience any positive feelings at all.  0.632 

ANX02: Being intolerant of anything that keeps me from getting on with what I 

was doing. 
0.427 0.611 

ANX01: Being worried about situations in which I might panic. 0.443 0.585 

Note: Cumulative variance explained = 61.3%; Cronbach’s alpha = 0.934.   

 

Fatigue was extracted into two factors, which explained 69.4% of the total variance. Table 

5-16 depicts the rotated component matrix patterns for fatigue and the two extracted 

factors. Three variables (PFT04, PFT06 and PFT08) were eliminated because of cross-

loading; therefore, two factors were derived from the remaining 11 variables: 

1. Physical fatigue (PFT): PFT01– PFT03, PFT05 and PFT07. 

2. Mental fatigue (MFT): MFT01–MFT06. 

 

Table 5-16: Rotated factor loadings of the FT construct 

Variable: Description 
Rotated Component 

1 2 

PFT03: Feeling sleepy or drowsy. 0.862  

PFT02: Feeling need to rest more. 0.822  

PFT01: Feeling tired. 0.781  

PFT07: Feeling weak. 0.747 0.438 

PFT05: Lacking in energy. 0.700 0.485 

PFT04: Having problems physically starting new tasks or activities. 0.637 0.563 

MFT02: Having problems thinking clearly. 0.386 0.781 

MFT05: Feeling no desire to do anything.  0.749 
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MFT06: Having problems thinking about new ideas.  0.746 

MFT04: Thoughts easily wander. 0.413 0.691 

MFT03: Keeping your thoughts on something while doing it. 0.364 0.664 

MFT01: Having difficulty concentrating. 0.510 0.693 

PFT06: Having less strength in your muscles. 0.562 0.615 

PFT08: Bothered by fatigue. 0.563 0.608 

Note: Cumulative variance explained = 69.4%; Cronbach’s alpha = 0.934.   

 

Safety behaviour was also extracted into two factors, which explained 57.9% of the total 

variance. Table 5-17 demonstrates the rotated component matrix patterns for safety 

behaviour and the two extracted factors. All variables were found significantly to exceed 

the threshold level of 0.50; therefore, two factors were derived from the 15 variables: 

1. Safety compliance (SFC): SFC01–SFC07. 

2. Safety participation (SFP): SFP01–SFP08. 

 

Table 5-17: Rotated factor loadings of the SB construct 

Variable: Description 
Rotated Component 

1 2 

SFP04: If I think it will make work safer, I initiate steps to improve work 

procedures. 
0.776  

SFP02: I often try to solve problems in ways that reduce safety risks. 0.749  

SFP08: I voluntarily carry out tasks or activities that help to improve workplace 

safety. 
0.749  

SFP06: I am directly and/or indirectly involved in improving safety. 0.739  

SFP03: I often make suggestions to improve how safety is handled around here. 0.728  

SFP07: If I see something unsafe, I go out of my way to address it. 0.713 0.301 

SFP05: I put in extra effort to improve the safety of the workplace. 0.704  

SFP01: I help my colleagues when they are working under risky or hazardous 

conditions. 
0.517  

SFC04: I appropriately report injuries, accidents, or illnesses.  0.757 

SFC07: I carry out my work in a safe manner.  0.731 

SFC05: I comply with safety rules and standard operational procedures. 0.322 0.729 

SFC06: I do not take risks that could result in an accident.  0.716 

SFC01: I use all the necessary available safety equipment to do my job.  0.707 

SFC02: I maintain safety awareness. 0.330 0.686 

SFC03: I do not neglect safety, even when in a rush.   0.676 

Note: Cumulative variance explained = 57.9%; Cronbach’s alpha = 0.919.   
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Based on the results of the eigenvalue and Cattell’s scree test, the constructs of social 

isolation, loneliness, responsibilities towards family, living environment, mental health, 

fatigue and safety behaviour were discovered. All constructs were represented with two 

underlying factors, except loneliness was represented with three. As shown in Table 5-

18, the respective cumulative percentage of variance and the Cronbach’s alpha values for 

all constructs ranged from 57.90% to 71.50% and 0.734 to 0.934, respectively. Therefore, 

the results confirmed the reliability and validity of the developed scales’ items. 
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Table 5-18: EFA summary for all the study constructs 

Construct 
Variables 

Removed 

Factors 

Extracted 

Cronbach's 

Alpha 

 Cumulative 

Variance 
Factor: Description 

Social Isolation 

(SI) 

SI03 & SI04 2 0.734 62.70% USI: Unavailability of close people social interaction (3 variables) 

ICM: Infrequent communication (2 variables) 

Loneliness 

(LN) 

LWE05 3 0.913 60.8% LMP: Loneliness due to missing family, friends and people (7 

variables) 

LWP: Loneliness at workplace (6 variables) 

LCM: Loneliness at camp (4 variables) 

Responsibilities toward Family 

(RTF) 

_ 2 0.893 71.50% EPR: Effects of personal relationship (6 variables) 

RPM: Restricted physical movement (2 variables) 

Living Environment 

(LE) 

LE05 2 0.844 75.1% LEP: Shared living environment (4 variables) 

LEF: Living environment facilities (2 variables) 

Mental Health 

(MH) 

ANX01 & 

DPR08  

2 0.934 61.30% ANX: Anxiety (7 variables) 

DPR: Depression (8 variables) 

Fatigue 

(FT) 

PFT04, 

PFT06 & 

PFT08 

2 0.934 69.40% PFT: Physical fatigue (5 variables) 

MFT: Mental fatigue (6 variables) 

Safety Behaviour 

(SB) 

_ 2 0.919 57.90% SFC: Safety compliance (7 variables) 

SFP: Safety participation (8 variables) 
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5.2.4 Test of common method variance 

In addition to extracted factors, Harman’s single factor test was conducted to examine the 

CMV. In this scenario, the existence of a substantial amount of CMV is recommended 

when either a single factor is extracted from the factor analysis or an individual factor 

accounts for most of the covariance (Podsakoff and Organ, 1986). The data collected from 

387 participants were subjected to PCA factoring with Varimax rotation to explore a 

reduced set of factors from a 101-item questionnaire assessing the survey. Nineteen 

factors (with eigenvalues exceeding 1) were identified as underlying the 101 

questionnaire items (see Table 5-19) and the first factor accounted for only 23.57%. This 

finding suggested that the CMV was not a concern in this study. 

 

Table 5-19: Common method variance test results 

Component 

Initial Eigenvalues 

Total 
Percentage 

of Variance 

Cumulative 

Percentage 

1 23.81 23.57 23.57 

2 9.25 9.16 32.73 

3 7.68 7.60 40.33 

4 3.50 3.47 43.79 

5 3.30 3.27 47.06 

6 3.14 3.11 50.17 

7 2.65 2.62 52.80 

8 2.29 2.27 55.06 

9 2.01 1.99 57.06 

10 1.78 1.76 58.81 

11 1.60 1.59 60.40 

12 1.60 1.58 61.98 

13 1.51 1.49 63.48 

14 1.36 1.34 64.82 

15 1.29 1.28 66.10 



96 

16 1.19 1.18 67.27 

17 1.15 1.14 68.41 

18 1.08 1.07 69.48 

19 1.03 1.02 70.50 

 

5.3 Confirmatory Factor Analysis 

The EFA was conducted to uncover the factor structures and confirm the reliability of the 

measurement scales that combined the model constructs. However, this analysis was not 

able to assess the construct validity and unidimensionality comprehensively (Hair et al., 

2006). Therefore, a CFA was conducted to adequately evaluate the validity and 

unidimensionality of the construct by using Amos, which is an extension program for 

SPSS. According to Hair et al. (2006), the CFA is used to test how well the specified 

factor model reproduces the data and covariance matrix of the measured indicators. The 

CFA was conducted to check, confirm and strengthen the EFA by refining its results. It 

represents the observed relationship among a group of variables with a smaller set of 

latent variables. Regarding sample size, Kline (2015) claimed that < 100 is considered 

small, 100–200 is medium and > 200 is large. Nonetheless, Hair et al. (2010) argued that 

a sample with more than 400 is considered too large because the model becomes sensitive 

and causes difficulty in attaining model fit. Thus, a sample size of 100–400 was 

recommended—one that does not have excessive missing data and is not an overly 

complicated model. This study satisfied these requirements. 

5.3.1 Assessment of model fit and estimation methods 

The primary advantage of CFA is its ability to assess how well the specified factor model 

reproduces the data, which can be achieved by examining the model fit indices. According 

to Hoyle (2012), the two common fit indices are absolute or incremental. Essentially, the 

model is considered accepted if the fit indices are proven to be good. Rather than a 

measurement model with poor fit indices being rejected, the model will often be 

respecified to improve the model fit. 

5.3.1.1 Absolute fit indices 

The absolute fit indices are a basic and direct measure of how well a model can represent 

the sample data (Hair et al., 2010). Three basic parameters of absolute fit indices are 



97 

widely used: the chi-square (x2), the degree of freedom (df) and significant level (p value). 

The p value is opposite to x2—its value becomes large if the x2 value is small. Generally, 

the model fits the data and is accepted if the p value is non-significant (> 0.05). 

Conversely, the model should be rejected when the p value is significant x2 (𝑝 < 0.05) 

because it indicates that the model does not fit the data and thus should be rejected. 

According to Hair et al. (2010), x2 can be problematic because it is calculated based on 

the sample size and influenced by the number of the observed variables. Large and small 

sample sizes affect x2 values by being sensitive and biased (Kline, 2015) and can cause 

difficulty in achieving the model fit (Hair et al., 2010). To address this limitation, several 

additional indices have been created as alternatives (Shah and Goldstein, 2006)—relative 

chi-square (x2/df), goodness of fit index (GFI), adjusted goodness of fit index and 

standardised root mean square residual. 

5.3.1.2 Incremental fit indices 

In addition to absolute indices, incremental fit indices are used to determine how well the 

model fits from two alternative reference models: (1) the null model in which all observed 

variables are not correlated and (2) the model that fits perfectly with the sample data 

(Shah and Goldstein, 2006). The commonly used parameters for incremental fit indices 

are normed fit index, Tucker–Lewis index (TLI), Incremental-Fit Index (IFI) and 

comparative fit index (CFI). 

Several estimation methods are available for the CFA test. According to Hair et al. (2010), 

five methods could be used—maximum likelihood, weighted least squares, 

asymptotically distribution-free, generalised least squares and ordinary least squares. 

However, maximum likelihood is the most common estimation method (Hair et al., 2010; 

Shah and Goldstein, 2006) and thus was employed in this research study. 

Regarding the selection of the fit indices criteria, Tabachnick and Fidell (2007) affirmed 

that CFI and root mean square error of approximation (RMSEA) are the most commonly 

used. Hair et al. (2010) claimed that using one parameter of the absolute fit index and one 

incremental fix index at a minimum is sufficient to determine the x2 and df values. This 

research study used six parameters of fit indices (x2/df, GFI, TLI, CFI, IFI and RMSEA) 

with selected cut-off values. The model is deemed to have an acceptable fit when these 

indices satisfy the following conditions: 

• x2/df < 3.0 (Hair et al., 2010) 

• GFI, TLI, CFI and IFI > 0.9 (Hoyle and Panter, 1995; Hair et al., 2010) 
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• RMSEA < 0.08 (Hair et al., 2010). 

5.3.2 Confirmatory factor analysis results 

CFA was conducted on each construct by using the International Business Machine SPSS 

Amos 25. The factor loading and t value were used for convergent validity, R2 values 

were used to determine the variables’ reliability and the factor correlations were used to 

estimate the discriminant validity. Table 5-20 presents the final CFA results of the social 

isolation construct. The CFA results suggested two factors—USI and ICM. All fit indices 

of the social isolation construct indicated that its final CFA model (see Figure 5-1) had a 

satisfactory fit level: x2/df = 1.298, GFI = 1.0, IFI = 1.0, TLI = 1.0, CFI = 1.0 and 

RMSEA = 0.028. In addition, the factor loadings were significant at the p < 0.001 level 

and in the 0.683–0.837 range—a relatively high result that suggested convergent validity. 

Regarding the variables’ reliability, almost all the R2 values were close to or exceeded 

0.50, which indicated a satisfactory reliability level. The correlation coefficient between 

the two factors was less than 0.85, which confirmed the discriminant validity of the social 

isolation construct. Last, since the acceptable level of the fit indices was achieved, the 

unidimensionality for this construct was verified. 

 

Table 5-20: CFA results of the SI construct 

Factor/ Variable 
Factor 

Loading 
t-value R2 

Correlations 

between Factors 

ICM: Infrequent communication       ICM-USI: 0.57 

SI01: How often do you communicate with your close 

family members? 
0.834 7.795 0.695   

SI02: How often do you communicate with your close 

friends back home? 
0.683 f.p.* 0.466   

     

USI: Unavailability of close people social interaction        

SI05: How often are your family members available for you 

to talk to when you have an important decision to make? 
0.837 8.682 0.7   

SI06: How often are your close friends back home available 

for you to talk to when you have an important decision to 

make? 

0.742 f.p.* 0.551   

*fixed parameter for estimation     
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Table 5-21 presents the final CFA results of the loneliness construct. The CFA results 

suggested three factors—LMP, LCM and LWP. All the fit indices of the loneliness 

construct indicated its final CFA model (see Figure 5-2) had a satisfactory fit level: 

x2/df = 2.947, GFI = 0.930, IFI = 0.941, TLI = 0.927, CFI = 0.941 and RMSEA = 0.071. 

In addition, the factor loadings were significant at the p < 0.001 level and in the 0.612–

0.880 range—a relatively high result that suggested convergent validity. 

Regarding the variables’ reliability, several R2 values were close to or exceeded 0.50, 

which indicated a satisfactory reliability level. In addition, several variables had R2 values 

less than 0.50; however, their loadings were substantial and highly significant, which 

justified their retention in the final CFA model. The correlation coefficient between the 

two factors was less than 0.85, which confirmed the discriminant validity of the loneliness 

construct. Last, the unidimensionality for this construct was verified because the 

acceptable level of the fit indices was achieved. 

 

Table 5-21: CFA results of the LN construct 

Factor/ Variable 
Factor 

Loading 
t-value R2 

Correlations 

between Factors 

LMP: Loneliness due to missing people you know       LMP-LWP: 0.45 

LFF02: Feeling that you lack companionship from friends 

back home. 
0.782 18.66 0.61 LMP-LCM: 0.75 

LFF04: Feeling left out from friends decision making back 

home. 
0.862 21.75 0.74 LWP-LCM: 0.46 

LFF05: Feeling isolated from family interactions back home. 0.719 16.44 0.52   

Figure 5-1: CFA model of the SI construct 
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LFF06: Feeling isolated from friends interactions back 

home. 
0.880 f.p.* 0.78   

     

LWP: Loneliness at workplace        

LWE02: I often feel alienated from my co-workers. 0.705 11.66 0.50   

LWE03: I feel myself withdrawing from my co-workers. 0.731 11.99 0.54   

LWE04: I often feel emotionally distant from my co-

workers. 
0.612 10.36 0.37   

LWE07: I often feel isolated when I am with my co-workers. 0.665 11.12 0.44   

LWE08: I often feel disconnected from my co-workers. 0.746 12.18 0.57   

LWE09: I experience a general sense of emptiness when I 

am at work. 
0.664 f.p.* 0.44   

     

LCM: Loneliness at camp        

LCM04: Feeling left out from people decision making in 

camp. 
0.687 10.38 0.47   

LCM05: Feeling that people in camp don’t really know you 

well. 
0.699 10.5 0.49   

LCM06: Feeling isolated from people interaction in camp. 0.718 10.68 0.52   

LCM08: Feeling that people in camp are around you but not 

with you. 
0.619 f.p.* 0.38   

*fixed parameter for estimation     

 

Figure 5-2: CFA model of the LN construct 
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Table 5-22 presents the final CFA results of the responsibilities towards family construct. 

The CFA results suggested to delete the RPM factor and retain EPR. All the fit indices of 

the responsibilities towards family construct indicated its final CFA model (see Figure 5-

3) had a satisfactory fit level: x2/df = 2.947, GFI = 1.0, IFI = 1.0, TLI = 0.983, CFI = 1.0 

and RMSEA = 0.072. In addition, the factor loadings were significant at the p < 0.001 

level and in the 0.720–0.830 range—a relatively high result that suggested convergent 

validity. 

Regarding the variables’ reliability, almost all the R2 values were greater than 0.50, which 

indicated a satisfactory reliability level. The discriminant validity of the construct was not 

a concern because there was only one factor. Since the acceptable level of the fit indices 

was achieved, the unidimensionality for this construct was confirmed. 

 

Table 5-22: CFA results of the RTF construct 

Factor/ Variable 
Factor 

Loading 
t-value R2 

Correlations 

between Factors 

EPR: Effects of personal relationship         

RTF01: My marriage/relationship will be 

affected. 
0.790 14.23 0.62   

RTF04: My relationship with children will be 

disturbed by working away for a long time. 
0.810 14.5 0.65   

RTF05: Inability to fulfilling family roles. 0.830 14.75 0.68   

RTF06: My social life will be disturbed. 0.720 f.p.* 0.52   

*fixed parameter for estimation     

 

 

 

 

 

 

 

 

Figure 5-3: CFA model of the RTF construct 
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Table 5-23 presents the final CFA results of the living environment construct. The CFA 

results suggested two factors—LEP and LEF. All the fit indices of the living environment 

construct indicated that its final CFA model (see Figure 5-4) had a satisfactory fit level: 

x2/df = 2.294, GFI = 1.0, IFI = 1.0, TLI = 1.0, CFI = 1.0 and RMSEA = 0.058. Moreover, 

the factor loadings were significant at the p < 0.001 level and in the 0.68–0.96 range—a 

relatively high result that suggested convergent validity. 

Regarding the variables’ reliability, almost all R2 values were close to or exceeded 0.50, 

which indicated a satisfactory reliability level. The correlation coefficient between the 

two factors was less than 0.85, which confirmed the discriminant validity of the living 

environment construct. Since the acceptable level of the fit indices was achieved, the 

unidimensionality for this construct was confirmed. 

 

Table 5-23: CFA results of the LE construct 

Factor/ Variable 
Factor 

Loading 
t-value R2 

Correlations 

between Factors 

LEP: Shared living environment        LEP-LEF: 0.67 

LE02: Lack of privacy due to sharing camp 

accommodation with others. 
0.87 18.78 0.76   

LE03: Rest being disturbed because of sharing camp 

accommodation with others. 
0.83 18.04 0.70   

LE04: Disturbance in camp accommodation due to 

noise. 
0.82 f.p.* 0.66   

     

LEF: Living environment facilities         

LE06: Sharing and the lack of toilet facilities in 

camp accommodation. 
0.96 11.07 0.92   

LE07: Limited choices of food provided in camp 

accommodation. 
0.68 f.p.* 0.47   

*fixed parameter for estimation     
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Table 5-24 presents the final CFA results of the MH construct. The CFA results suggested 

two factors, namely, anxiety (ANX), and depression (DPR). All the fit indices of the MH 

construct indicated that the final CFA model of this construct (Figure 5-5) had a good fit 

level: x2/df = 2.792, GFI = 0.953, IFI = 0.974, TLI = 0.965, CFI = 0.974 and RMSEA = 

0.068. Moreover, the factor loadings were significant at the p < 0.001 level and in the 

0.72–0.87 range—a relatively high result that suggested convergent validity. 

Regarding the variables’ reliability, almost all the R2 values were greater than 0.50, which 

indicated a satisfactory reliability level. The correlation coefficient between the two 

factors was less than 0.850, which confirmed the discriminant validity of the MH 

construct. Since the acceptable level of the fit indices was achieved, the unidimensionality 

for this construct was established. 

 

Table 5-24: CFA results of the MH construct 

Factor/ Variable 
Factor 

Loading 
t-value R2 

Correlations 

between Factors 

ANX: Anxiety       ANX-DPR: 0.81 

ANX04: I feel tense. 0.87 19.67 0.76   

ANX05: I get a sort of frightened feeling as if 

something awful is about to happen. 
0.82 18.07 0.67   

ANX06: I feel some worrying thoughts go through 

my mind. 
0.80 17.47 0.63   

ANX07: I feel nervous. 0.81 f.p.* 0.66   

     

DPR: Depression       

Figure 5-4: CFA model of the LE construct 
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DPR02: I find it difficult to have the initiative to do 

things. 
0.73 13.79 0.54   

DPR04: I feel sad. 0.77 14.58 0.60   

DPR05: I am unable to become enthusiastic about 

anything. 
0.78 14.61 0.60   

DPR06: I think my life has come to a failure. 0.79 14.78 0.62   

DPR07: I feel hopeless about changing my situation. 0.72 13.51 0.52   

DPR09: I have poor appetite. 0.72 f.p.* 0.52   

*fixed parameter for estimation     

 

 

 

Table 5-25 presents the final CFA results of the fatigue construct. The CFA results 

suggested two factors—PFT and MFT. All the fit indices of the fatigue construct 

indicated that its final CFA model (see Figure 5-6) had a satisfactory fit level: 

x2/df = 2.490, GFI = 0.970, IFI = 0.986, TLI = 0.979, CFI = 0.986 and RMSEA = 0.062. 

Moreover, the factor loadings were significant at the p < 0.001 level and in the 0.65–0.90 

range—a relatively high result that suggested convergent validity. 

Figure 5-5: CFA model of the MH construct 
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Regarding the variables’ reliability, several R2 values were close to or exceeded 0.50, 

which indicated a satisfactory reliability level. In addition, several variables had R2 values 

less than 0.50; however, their loadings were substantial and highly significant, which 

justified their retention in the final CFA model. The correlation coefficient between the 

factors was less than 0.85, which confirmed the discriminant validity of the fatigue 

construct. Since the acceptable level of the fit indices was achieved, the unidimensionality 

for this construct was established. 

 

Table 5-25: CFA results of the FT construct 

Factor/ Variable 
Factor 

Loading 
t-value R2 

Correlations 

between Factors 

PFT: Physical fatigue        PFT-MFT: 0.83 

PFT03: Feeling sleepy or drowsy. 0.80 19.28 0.64   

PFT05: Lacking in energy. 0.87 22.23 0.76   

PFT07: Feeling weak. 0.88 f.p.* 0.77   

     

MFT: Mental fatigue         

MFT01: Having difficulty concentrating. 0.90 14.65 0.81   

MFT02: Having problems thinking clearly. 0.89 14.51 0.79   

MFT03: Keeping your thoughts on something 

while doing it. 
0.68 11.75 0.46   

MFT05: Feeling no desire to do anything. 0.66 11.44 0.43   

MFT06: Having problems thinking about new 

ideas. 
0.65 f.p.* 0.42   

*fixed parameter for estimation     
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Table 5-26 presents the final CFA results of the safety behaviour construct. The CFA 

results suggested two factors—SFC and SFP. All the fit indices of the safety behaviour 

construct indicated that its final CFA model (see Figure 5-7) had a satisfactory fit level: 

x2/df = 2.947, GFI = 0.947, IFI = 0.958, TLI = 0.946, CFI = 0.958 and RMSEA = 0.071. 

In addition, the factor loadings were significant at the p < 0.001 level and in the 0.66–

0.78 range—a relatively high result that suggested convergent validity. 

Regarding the variables’ reliability, several R2 values were close to or exceeded 0.50, 

which indicated a satisfactory reliability level. In addition, several variables had R2 values 

less than 0.50; however, their loadings were substantial and highly significant, which 

justified their retention in the final CFA model. The correlation coefficient between the 

two factors was less than 0.85, which confirmed the discriminant validity of the safety 

behaviour construct. Since the acceptable level of the fit indices was achieved, the 

unidimensionality for this construct was established. 

Table 5-26: CFA results of the SB construct 

Factor/ Variable 
Factor 

Loading 
t-value R2 

Correlations 

between Factors 

SFC: Safety compliance        SFC-SFP: 0.74 

Figure 5-6: CFA model of the FT construct 
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SFC01: I use all the necessary available safety equipment to 

do my job. 
0.73 13.85 0.54   

SFC02: I maintain safety awareness. 0.76 14.21 0.57   

SFC03: I do not neglect safety, even when in a rush. 0.69 13.06 0.48   

SFC04: I appropriately report injuries, accidents, or illnesses. 0.66 12.4 0.43   

SFC05: I comply with safety rules and standard operational 

procedures. 
0.76 14.31 0.57   

SFC07: I carry out my work in a safe manner. 0.74 f.p.* 0.55   

     

SFP: Safety participation         

SFP02: I often try to solve problems in ways that reduce 

safety risks. 
0.70 13.44 0.49   

SFP03: I often make suggestions to improve how safety is 

handled around here. 
0.78 15 0.61   

SFP05: I put in extra effort to improve the safety of the 

workplace. 
0.75 14.43 0.56   

SFP06: I am directly and/or indirectly involved in improving 

safety. 
0.71 13.58 0.50   

SFP07: If I see something unsafe, I go out of my way to 

address it. 
0.76 f.p.* 0.58   

*fixed parameter for estimation     

  

 

 

Figure 5-7: CFA model of the SB construct 
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5.3.3 Confirmatory factor analysis summary 

The CFA results discovered the social isolation, loneliness, responsibilities towards 

family, living environment, mental health, fatigue and safety behaviour constructs. All 

constructs were represented with two factors, except for loneliness (represented with three 

factors) and responsibilities towards family (represented with a single factor). Table 5-27 

presents a summary of the CFA results of all constructs and the listed items of each factor. 

 

 

Table 5-27: Summary for the CFA results 

Construct Factor Item: Description 

S
o

ci
a

l 
Is

o
la

ti
o

n
 (

S
I)

 Unavailability of 

close people social 

interaction (USI) 

SI05: How often are your family members available for you to talk to when 

you have an important decision to make? 

SI06: How often are your close friends back home available for you to talk to 

when you have an important decision to make? 

Infrequent 

communication 

(ICM) 

SI01: How often do you communicate with your close family members? 

SI02: How often do you communicate with your close friends back home? 

L
o

n
el

in
e
ss

 (
L

N
) 

Loneliness due to 

missing people you 

know (LMP) 

LFF02: Feeling that you lack companionship from friends back home. 

LFF04: Feeling left out from friends decision making back home. 

LFF05: Feeling isolated from family interactions back home. 

LFF06: Feeling isolated from friends interactions back home. 

Loneliness at 

workplace (LWP) 

LWE02: I often feel alienated from my co-workers. 

LWE03: I feel myself withdrawing from my co-workers. 

LWE04: I often feel emotionally distant from my co-workers. 

LWE07: I often feel isolated when I am with my co-workers. 

LWE08: I often feel disconnected from my co-workers. 

LWE09: I experience a general sense of emptiness when I am at work. 

Loneliness at camp 

(LCM) 

LCM04: Feeling left out from people decision making in camp. 

LCM05: Feeling that people in camp don’t really know you well. 

LCM06: Feeling isolated from people interaction in camp. 

LCM08: Feeling that people in camp are around you but not with you. 

R
es

p
o

n
si

b
il

it
ie

s 

to
w

a
rd

 F
a

m
il

y
 

(R
T

F
) Effects of personal 

relationship (EPR) 

RTF01: My marriage/relationship will be affected. 

RTF04: My relationship with children will be disturbed by working away for 

a long time. 

RTF05: Inability to fulfilling family roles. 

RTF06: My social life will be disturbed. 
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L
iv

in
g

 E
n

v
ir

o
n

m
en

t 

(L
E

) 

Shared living 

environment (LEP) 

LE02: Lack of privacy due to sharing camp accommodation with others. 

LE03: Rest being disturbed because of sharing camp accommodation with 

others. 

LE04: Disturbance in camp accommodation due to noise. 

Living environment 

facilities (LEF) 

LE06: Sharing and the lack of toilet facilities in camp accommodation. 

LE07: Limited choices of food provided in camp accommodation. 

M
en

ta
l 

H
ea

lt
h

 (
M

H
) 

Anxiety (ANX) 

ANX04: I feel tense. 

ANX05: I get a sort of frightened feeling as if something awful is about to 

happen. 

ANX06: I feel some worrying thoughts go through my mind. 

ANX07: I feel nervous. 

Depression (DPR) 

DPR02: I find it difficult to have the initiative to do things. 

DPR04: I feel sad. 

DPR05: I am unable to become enthusiastic about anything. 

DPR06: I think my life has come to a failure. 

DPR07: I feel hopeless about changing my situation. 

DPR09: I have poor appetite. 

F
a

ti
g

u
e 

(F
T

) 

Physical fatigue 

(PFT) 

PFT03: Feeling sleepy or drowsy. 

PFT05: Lacking in energy. 

PFT07: Feeling weak. 

Mental fatigue (MFT) 

MFT01: Having difficulty concentrating. 

MFT02: Having problems thinking clearly. 

MFT03: Keeping your thoughts on something while doing it. 

MFT05: Feeling no desire to do anything. 

MFT06: Having problems thinking about new ideas. 

S
a

fe
ty

 B
eh

a
v

io
u

r 
(S

B
) 

Safety compliance 

(SFC) 

SFC01: I use all the necessary available safety equipment to do my job. 

SFC02: I maintain safety awareness. 

SFC03: I do not neglect safety, even when in a rush. 

SFC04: I appropriately report injuries, accidents, or illnesses. 

SFC05: I comply with safety rules and standard operational procedures. 

SFC07: I carry out my work in a safe manner. 

Safety participation 

(SFP) 

SFP02: I often try to solve problems in ways that reduce safety risks. 

SFP03: I often make suggestions to improve how safety is handled around 

here. 

SFP05: I put in extra effort to improve the safety of the workplace. 

SFP06: I am directly and/or indirectly involved in improving safety. 

SFP07: If I see something unsafe, I go out of my way to address it. 
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5.4 Chapter Summary 

Chapter 5 provided the procedures and results of the measurement scale analysis through 

the examination of scale reliability, EFA and CFA of the survey data. This chapter began 

by examining the scale reliability through internal consistency and item–total 

correlations. The acceptance level of Cronbach’s alpha for all model constructs indicated 

that the model constructs accurately and consistently captured their relevant meaning. 

Next, the EFA was employed to assess the validity of each measurement scale and 

revealed the number of factors that belonged to each construct. Further, Harman’s single 

factor test was conducted to examine the CMV. The results demonstrated suggested that 

the CMV was not a concern in this study. Moreover, the CFA approach was used to 

confirm the validity of factors derived from the EFA analysis. The CFA results confirmed 

the EFA findings and made few amendments, including deleting variables and omitting 

one factor from the responsibilities towards family construct. These results provided the 

foundation for further data analysis regarding conducting a multiple regression analysis, 

which is presented in Chapter 6. 
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Chapter 6: Quantitative Analysis 

The primary purpose of this chapter is to detail the relationship between the constructs of 

the proposed model. All research hypotheses were analysed by using multiple regression 

analyses, specifically bivariate and hierarchical. The chapter begins with Section 6.1, 

which provides a list of research questions and hypotheses. Section 6.2 follows by 

presenting an overview of the analysis of correlation and regression. Sections 6.3–6.6 

document testing the 12 research hypotheses with the abovementioned analysis tools. 

Last, Section 6.7 summarises the chapter. 

6.1 Testing Hypotheses 

Twelve research hypotheses were presented in Chapter 3 (see Figure 6-1). Correlation 

and regression analyses were performed on the hypotheses with 0.05 significant level. 

The hypotheses were developed to answer the following research questions: 

1. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your safety behaviour? 

b) to what extent does feeling lonely influence your safety behaviour? 

c) to what extent do responsibilities towards family influence your safety 

behaviour? 

d) to what extent does the living environment influence your safety 

behaviour? 

2. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your mental health? 

b) to what extent does feeling lonely influence your mental health? 

c) to what extent do responsibilities towards family influence your mental 

health? 

d) to what extent does the living environment influence your mental health? 

3. For a foreign worker working at a remote oil and gas field site located in Kuwait, 

a) to what extent does social isolation influence your fatigue levels? 

b) to what extent does feeling lonely influence your fatigue levels? 

c) to what extent do responsibilities towards family influence your fatigue 

levels? 

d) to what extent does the living environment influence your fatigue levels? 

4. As a foreign worker employed at a remote oil and gas field site located in Kuwait, 
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a) to what extent does your mental health affect your safety behaviour? 

b) to what extent do your fatigue levels affect your safety behaviour? 

 

 

 

6.2 Overview 

6.2.1 Correlation analysis 

This study contains seven variables (independent, mediator and dependent) that formed 

the conceptual research model and had close interval characteristic levels. A Pearson 

product–moment correlation, known as Pearson’s correlation (r), was conducted to 

ascertain whether there was a significant relationship between the variables and whether 

they were linearly related (Hair et al., 2006; Pallant, 2005). In addition, a t test was 

conducted to determine the existence of the relationship. According to Berenson et al. 

(2012), a rejected null hypothesis at the level α = 0.01 or α = 0.05 indicates an existing 

relationship between the variables with a confidence of 99% or 95%, respectively. The 
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Figure 6-1: Recapture Figure 3-1 (Research conceptual model with associated hypotheses) 
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Pearson’s correlation coefficient varies between −1.00 and +1.00 because the value of 

+1 (r = +1) expresses the maximum positive relationship between two variables, whereas 

the value of −1 (r = −1) expresses the maximum negative relationship. Further, an 

absolute correlation coefficient value of 0.20 is often considered important in behavioural 

science research, whereas a 0 r value indicates no correlation (Field, 2013; Pallant, 2005). 

Moreover, the variable that significantly correlated with several other variables was 

included in the multiple regression analysis to identify to what extent the variable 

predicted (as criteria) or explained those variables (as predictors). 

6.2.2 Regression analysis 

According to Tabachnick and Fidell (2007), regression analysis is considered the most 

widely applied analysis to explore dependent relationships, especially in the social 

sciences and business fields. Hair et al. (2006) claimed that regression analysis is a 

particularly important measure to identify and estimate predictor variables. 

In the current study, the model proposes that a set of independent variables influences the 

dependent variable through other variables (called mediators). According to MacKinnon 

et al. (1995), a mediator effect exists in a particular model if four mediation conditions 

are met. These conditions are conducted by performing a series of regression analyses, as 

follows (see Figure 6-2): 

1. The independent variable (IV) predicts the moderator variable (M) (Path A). 

2. The IV predicts the dependent variable (DV) (Path C). 

3. The M predicts the DV (Path B). 

4. The indirect effect of the IV on the DV through the M is significant (Path A ×  B). 

 

 

 

 

 

 

 

 

 

 

Figure 6-2: Recapture Figure 3-3 (Mediation model conditions) 
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To execute the regression analysis for the first three mediation conditions, two regression 

analyses—bivariate and hierarchical—were applied using the SPSS. These analyses were 

conducted to determine the effect sizes, 𝑅2 values, the coefficients (b value and beta 

weight) and significance tests. In addition, the rule of either partially or fully mediating 

was explored through the results of the hierarchical regression. Based on MacKinnon et 

al. (2007), full mediation indicates that the independent variable no longer predicts the 

dependent variable when the mediator is introduced. However, partial mediation occurs 

when the mediator is introduced but the relationship between the independent and 

dependent variables retains significance; however, it reduced in absolute size and still did 

not equal 0. 

The fourth condition was explored using the PROCESS approach, which is an extension 

modelling tool that can be added to the SPSS. PROCESS was developed by Preacher and 

Hayes (2008) and provided a bootstrapped Sobel Test of the indirect effect (Path A ×  B) 

as a primary advantage. In this study, the PROCESS approach and regression analysis 

were used collectively to test the study hypotheses. 

6.3 Testing the Influence of Social Isolation 

The following sections examine the influence of social isolation on the two types of safety 

behaviour (compliance and participation). The assessment tested the direct and indirect 

effects of social isolation on workers’ safety behaviour through workers’ mental health 

(i.e. anxiety and depression) and fatigue levels (i.e. physical and mental fatigue). These 

analyses were conducted to test the H1, H2 and H3 research hypotheses. 

6.3.1 Mediation role of anxiety 

6.3.1.1 Influence of social isolation on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-3). Table 6-1 demonstrates that social 

isolation and anxiety were not significantly correlated (r = 0.002, p = 0.484). However, 

anxiety and safety compliance (r = −0.248, p < 0.001) and social isolation and safety 

compliance (r = −0.143, p < 0.01) were significantly correlated. 
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Table 6-1: Correlation results for SI-ANX-SFC 

Variable Social Isolation Anxiety Safety Compliance 

Social Isolation 1   

Anxiety 0.002 1  

Safety Compliance -0.143 -0.248 1 

 

It was found that social isolation did not significantly predict anxiety (Path A), b = 0.003, 

bias-corrected and accelerated [BCa] 95% confidence interval [CI] [−0.128, 0.133], 

p = 0.968. This indicated that the first mediation condition was not met. However, social 

isolation had a significant direct effect on safety compliance (Path C), b = −0.146, BCa 

95% CI [−0.247, −0.045], p < 0.01. Specifically, social isolation accounted for 2.1% of 

the variance in safety compliance. 

When anxiety was added to the regression analysis, social isolation and anxiety 

collectively accounted for 8.2% of safety compliance overall, F(2, 384) = 17.166, 

p < 0.001. The proposed mediator—anxiety—significantly predicted safety compliance 

(Path B), b = −0.195, BCa 95% CI [−0.270, −0.119], p < 0.001, and uniquely accounted 

for 6.2% of the variance in safety compliance. In addition, the effect of social isolation 

on safety compliance remained significant after anxiety was added to the regression 

analysis (Path C’), b = −0.146, BCa 95% CI [−0.244, −0.048], p < 0.01. Figure 6-3 

presents the paths relevant to the standardised regression coefficients (the direct 

relationship between social isolation and safety compliance is indicated in parentheses). 

 

Figure 6-3: Mediation model results for SI-ANX-SFC 

 

A PROCESS analysis was conducted and revealed that, because the CI included 0, social 

isolation did not significantly predict safety compliance through its relationship with 

anxiety (Path A ×  B), b = −0.0005, BCa 95% CI [−0.027, 0.027], which confirmed that 

anxiety had failed to be a mediator. 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 

Social Isolation Safety 

Compliance 

Anxiety 

Path A 

0.002 
Path B 

-0.248*** 

Path C’ (C) 

-0.143** (-0.143**) 
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6.3.1.2 Influence of social isolation on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-4). Table 6-2 demonstrates that social 

isolation and anxiety were not significantly correlated (r = 0.002, p = 0.484). However, 

anxiety and safety participation (r = −0.282, p < 0.001) and social isolation and safety 

participation (r = −0.239, p < 0.001) were significantly correlated. 

 

Table 6-2: Correlation results for SI-ANX-SFP 

Variable Social Isolation Anxiety Safety Participation 

Social Isolation 1   

Anxiety 0.002 1  

Safety Participation -0.239 -0.282 1 

 

It was found that social isolation did not significantly predict anxiety (Path A), b = 0.003, 

BCa 95% CI [−0.128, 0.133], p = 0.968, which indicated that the first mediation condition 

was not met. However, social isolation had a significant direct effect on safety 

participation (Path C), b = −0.238, BCa 95% CI [−0.335, −0.141], p < 0.001. Specifically, 

social isolation accounted for 5.7% of the variance in safety participation. 

When anxiety was added to the regression analysis, social isolation and anxiety 

collectively accounted for 13.6% of safety participation overall, F(2, 384) = 30.328, 

p < 0.001. The proposed mediator—anxiety—significantly predicted safety participation 

(Path B), b = −0.216, BCa 95% CI [−0.288, −0.145], p < 0.001, and uniquely accounted 

for 7.9% of the variance in safety participation. In addition, the effect of social isolation 

on safety participation remained significant after anxiety was added to the regression 

analysis (Path C’), b = −0.238, BCa 95% CI [−0.331, −0.145], p < 0.001. Figure 6-4 

illustrates the paths relevant to the standardised regression coefficients (the direct 

relationship between social isolation and safety participation is indicated in parentheses). 
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Figure 6-4: Mediation model results for SI-ANX-SFP 

 

A PROCESS analysis was conducted and revealed that, because the CI included 0, social 

isolation did not significantly predict safety participation through its relationship with 

anxiety (Path A × B), b = −0.0006, BCa 95% CI [−0.028, 0.031], which confirmed that 

anxiety had failed to be a mediator. 

6.3.2 Mediation role of depression 

6.3.2.1 Influence of social isolation on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-5). Table 6-3 demonstrates that social 

isolation and depression were not significantly correlated (r = 0.042, p = 0.203). 

However, depression and safety compliance (r = −0.156, p = 0.001) and social isolation 

and safety compliance (r = −0.143, p < 0.01) were significantly correlated. 

 

Table 6-3: Correlation results for SI-DPR-SFC 

Variable Social Isolation Depression Safety Compliance 

Social Isolation 1   

Depression 0.042 1  

Safety Compliance -0.143 -0.156 1 

 

It was found that social isolation did not significantly predict anxiety (Path A), b = 0.050, 

BCa 95% CI [−0.069, 0.169], p = 0.407, which indicated that the first mediation condition 

was not met. However, social isolation had a significant direct effect on safety compliance 

(Path C), b = −0.146, BCa 95% CI [−0.247, −0.045], p < 0.01. Specifically, social 

isolation accounted for 2.1% of the variance in safety compliance. 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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Path A 
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When depression was added to the regression analysis, social isolation and depression 

collectively accounted for 4.3% of safety compliance overall, F(2, 384) = 8.626, 

p < 0.001. The proposed mediator—depression—significantly predicted safety 

compliance (Path B), b = −0.129, BCa 95% CI [−0.214, −0.045], p < 0.01, and uniquely 

accounted for 2.2% of the variance in safety compliance. In addition, the effect of social 

isolation on safety compliance remained significant after depression was added to the 

regression analysis (Path C’), b = −0.140, BCa 95% CI [−0.240, −0.040], p < 0.01. Figure 

6-5 presents the paths relevant to the standardised regression coefficients (the direct 

relationship between social isolation and safety compliance is indicated in parentheses). 

 

Figure 6-5: Mediation model results for SI-DPR-SFC 

 

A PROCESS analysis was conducted and revealed that, because the CI included 0, social 

isolation did not significantly predict safety compliance through its relationship with 

depression (Path A × B), b = −0.007, BCa 95% CI [−0.025, 0.008], which confirmed that 

depression had failed to be a mediator. 

6.3.2.2 Influence of social isolation on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-6). Table 6-4 demonstrates that social 

isolation and depression were not significantly correlated (r = 0.042, p = 0.203). 

However, depression and safety participation (r = −0.142, p < 0.01) and social isolation 

and safety participation (r = −0.239, p < 0.001) were significantly correlated. 

 

Table 6-4: Correlation results for SI-DPR-SFP 

Variable Social Isolation Depression Safety Participation 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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119 

Social Isolation 1   

Depression 0.042 1  

Safety Participation -0.239 -0.142 1 

 

It was found that social isolation did not significantly predict depression (Path A), 

b = 0.050, BCa 95% CI [−0.069, 0.169], p = 0.407, which indicated that the first 

mediation condition was not met. However, social isolation had a significant direct effect 

on safety participation (Path C), b = −0.238, BCa 95% CI [−0.335, −0.141], p < 0.001. 

Specifically, social isolation accounted for 5.7% of the variance in safety participation. 

When depression was added to the regression analysis, social isolation and depression 

collectively accounted for 7.5% of safety participation overall, F(2, 384) = 15.461, 

p < 0.001. The proposed mediator—depression—significantly predicted safety 

participation (Path B), b = −0.111, BCa 95% CI [−0.193, −0.030], p < 0.01 and uniquely 

accounted for 1.7% of the variance in safety participation. In addition, the effect of social 

isolation on safety participation remained significant after depression was added to the 

regression analysis (Path C’), b = −0.233, BCa 95% CI [−0.329, −0.136], p < 0.001. 

Figure 6-6 presents the paths relevant to the standardised regression coefficients (the 

direct relationship between social isolation and safety participation is indicated in 

parentheses). 

 

Figure 6-6: Mediation model results for SI-DPR-SFP 

 

A PROCESS analysis was conducted and revealed that, because the confident interval 

included 0, social isolation did not significantly predict safety participation through its 

relationship with depression (Path A × B), b = −0.006, BCa 95% CI [−0.022, 0.007], 

which confirmed that depression had failed to be a mediator. 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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6.3.3 Mediation role of physical fatigue 

6.3.3.1 Influence of social isolation on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-7). Table 6-5 demonstrates that social 

isolation and physical fatigue were not significantly correlated (r = 0.064, p = 0.105). 

However, physical fatigue and safety compliance (r = −0.162, p = 0.001) and social 

isolation and safety compliance (r = −0.143, p < 0.01) were significantly correlated. 

 

Table 6-5: Correlation results for SI-PFT-SFC 

Variable Social Isolation Physical Fatigue Safety Compliance 

Social Isolation 1   

Physical Fatigue 0.064 1  

Safety Compliance -0.143 -0.162 1 

 

It was found that social isolation did not significantly predict physical fatigue (Path A), 

b = 0.086, BCa 95% CI [−0.049, 0.222], p = 0.211, which indicated that the first 

mediation condition was not met. However, social isolation had a significant direct effect 

on safety compliance (Path C), b = −0.146, BCa 95% CI [−0.247, −0.045], p < 0.01. 

Specifically, social isolation accounted for 2.1% of the variance in safety compliance. 

When physical fatigue was added to the regression analysis, social isolation and physical 

fatigue collectively accounted for 4.4% of safety compliance overall, F(2, 384) = 8.856, 

p < 0.001. The proposed mediator—physical fatigue—significantly predicted safety 

compliance (Path B), b = −0.116, BCa 95% CI [−0.189, −0.042], p < 0.01, and uniquely 

accounted for 2.4% of the variance in safety compliance. In addition, the effect of social 

isolation on safety compliance remained significant after physical fatigue was added to 

the regression analysis (Path C’), b = −0.136, BCa 95% CI [−0.236, −0.036], p < 0.01. 

Figure 6-7 displays the paths relevant to the standardised regression coefficients (the 

direct relationship between social isolation and safety compliance is indicated in 

parentheses). 

 



121 

 

Figure 6-7: Mediation model results for SI-PFT-SFC 

 

A PROCESS analysis was conducted and revealed that because the CI included 0, social 

isolation did not significantly predict safety compliance through its relationship with 

physical fatigue (Path A × B), b = −0.010, BCa 95% CI [−0.032, 0.004]. This confirmed 

that physical fatigue had failed to be a mediator. 

6.3.3.2 Influence of social isolation on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-8). Table 6-6 demonstrates that social 

isolation and physical fatigue were not significantly correlated (r = 0.064, p = 0.105). 

However, physical fatigue and safety participation (r = −0.177, p < 0.001) and social 

isolation and safety participation (r = −0.239, p < 0.001) were significantly correlated. 

 

Table 6-6: Correlation results for SI-PFT-SFP 

Variable Social Isolation Physical Fatigue Safety Participation 

Social Isolation 1   

Physical Fatigue 0.064 1  

Safety Participation -0.239 -0.177 1 

 

It was found that social isolation did not significantly predict physical fatigue (Path A), 

b = 0.086, BCa 95% CI [−0.049, 0.222], p = 0.211, which indicated that the first 

mediation condition was not met. However, social isolation had a significant direct effect 

on safety participation (Path C), b = −0.238, BCa 95% CI [−0.335, −0.141], p < 0.001. 

Specifically, social isolation accounted for 5.7% of the variance in safety participation. 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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When physical fatigue was added to the regression analysis, social isolation and physical 

fatigue collectively accounted for 8.3% of safety participation overall, F(2, 

384) = 17.434, p < 0.001. The proposed mediator—physical fatigue—significantly 

predicted safety participation (Path B), b = −0.119, BCa 95% CI [−0.190, −0.048], 

p = 0.001, and uniquely accounted for 2.6% of the variance in safety participation. In 

addition, the effect of social isolation on safety participation remained significant after 

physical fatigue was added to the regression analysis (Path C’), b = −0.229, BCa 95% CI 

[0.092, 0.272], p < 0.001. Figure 6-8 illustrates the paths relevant to the standardised 

regression coefficients (the direct relationship between social isolation and safety 

participation is indicated in parentheses).  

 

Figure 6-8: Mediation model results for SI-PFT-SFP 

 

A PROCESS analysis was conducted and revealed that, because the CI included 0, social 

isolation did not significantly predict safety participation through its relationship with 

physical fatigue (Path A × B), b = −0.010, BCa 95% CI [−0.033, 0.001]. This confirmed 

that physical fatigue had failed to be a mediator. 

6.3.4 Mediation role of mental fatigue 

6.3.4.1 Influence of social isolation on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-9). Table 6-7 demonstrates that social 

isolation and mental fatigue were not significantly correlated (r = 0.041, p = 0.212). 

However, mental fatigue and safety compliance (r = −0.253, p < 0.001) and social 

isolation and safety compliance (r = −0.143, p < 0.01) were significantly correlated.  
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Table 6-7: Correlation results for SI-MFT-SFC 

Variable Social Isolation Mental Fatigue Safety Compliance 

Social Isolation 1   

Mental Fatigue 0.041 1  

Safety Compliance -0.143 -0.253 1 

 

It was found that social isolation did not significantly predict mental fatigue (Path A), 

b = 0.052, BCa 95% CI [−0.075, 0.178], p = 0.424, which indicated that the first 

mediation condition was not met. However, social isolation had a significant direct effect 

on safety compliance (Path C), b = −0.146, BCa 95% CI [−0.247, −0.45], p < 0.01. 

Specifically, social isolation accounted for 2.1% of the variance in safety compliance. 

When mental fatigue was added to the regression analysis, social isolation and mental 

fatigue collectively accounted for 8.2% of safety compliance overall, F(2, 384) = 17.145, 

p < 0.001. The proposed mediator—mental fatigue—significantly predicted safety 

compliance (Path B), b = −0.200, BCa 95% CI [−0.278, −0.122], p < 0.001, and uniquely 

accounted for 6.1% of the variance in safety compliance. In addition, the effect of social 

isolation on safety compliance remained significant after mental fatigue was added to the 

regression analysis (Path C’), b = −0.133, BCa 95% CI [−0.234, −0.038], p < 0.01. Figure 

6-9 displays the paths relevant to the standardised regression coefficients (the direct 

relationship between social isolation and safety compliance is indicated in parentheses).  

 

Figure 6-9: Mediation model results for SI-MFT-SFC 

 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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A PROCESS analysis was conducted and revealed that, because the CI included 0, social 

isolation did not significantly predict safety compliance through its relationship with 

mental fatigue (Path A × B), b = −0.010, BCa 95% CI [−0.040, 0.015]. This confirmed 

that mental fatigue had failed to be a mediator. 

6.3.4.2 Influence of social isolation on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-10). Table 6-8 demonstrates that social 

isolation and mental fatigue were not significantly correlated (r = 0.041, p = 0.212). 

However, mental fatigue and safety participation (r = −0.283, p < 0.001) and social 

isolation and safety participation (r = -0.239, p < 0.001) were significantly correlated. 

 

Table 6-8: Correlation results for SI-MFT-SFP 

Variable Social Isolation Mental Fatigue Safety Participation 

Social Isolation 1   

Mental Fatigue 0.041 1  

Safety Participation -0.239 -0.283 1 

 

It was found that social isolation did not significantly predict mental fatigue (Path A), 

b = 0.052, BCa 95% CI [−0.075, 0.178], p = 0.424, which indicated that the first 

mediation condition was not met. However, social isolation had a significant direct effect 

on safety participation (Path C), b = −0.238, BCa 95% CI [−0.335, −0.141], p < 0.001. 

Specifically, social isolation accounted for 5.7% of the variance in safety participation. 

When mental fatigue was added to the regression analysis, social isolation and mental 

fatigue collectively accounted for 13.2% of safety participation overall, F(2, 

384) = 29.226, p < 0.001. The proposed mediator—mental fatigue—significantly 

predicted safety participation (Path B), b = −0.216, BCa 95% CI [−0.290, −0.142], 

p < 0.001, and uniquely accounted for 7.5% of the variance in safety participation. In 

addition, the effect of social isolation on safety participation remained significant after 

mental fatigue was added to the regression analysis (Path C’), b = −0.227, BCa 95% CI 

[−0.320, −0.134], p < 0.001. Figure 6-10 presents the paths relevant to the standardised 

regression coefficients (the direct relationship between social isolation and safety 

participation is indicated in parentheses). 
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Figure 6-10: Mediation model results for SI-MFT-SFP 

 

A PROCESS analysis was conducted and revealed that, because the CI included 0, social 

isolation did not significantly predict safety participation through its relationship with 

mental fatigue (Path A × B), b = −0.011, BCa 95% CI [−0.040, 0.018], which confirmed 

that mental fatigue failed to be a mediator. 

6.3.5 Summary 

The results demonstrate that social isolation had a direct and negative influence on both 

types of safety behaviour (compliance and participation), and thus, H1 is supported. 

However, the results did not demonstrate any mediation role for mental health and fatigue 

levels, which does not support H2 and H3. Table 6-9 displays a summary of the mediation 

results and Figure 6-11 illustrates a summary of the regression analysis results. 

 

Table 6-9: Summary of mediation results for SI 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
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 - - - 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue - - - 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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Figure 6-11: Summary of regression analysis for SI 

 

6.3.6 Extracted factors 

The results of the CFA performed on social isolation identified two extracted factors—

USI and ICM. These factors were tested to explore the H1, H2 and H3 research 

hypotheses in more detail. The regression analysis results concluded that all factors 

directly influenced both types of safety behaviour (compliance and participation). In 

addition, USI indirectly influenced both types of safety behaviour (compliance and 

participation) through physical fatigue (see Table 6-10). Physical fatigue fully mediated 

the relationship between USI and safety compliance, whereas it partially mediated the 

relationship between USI and safety participation. ICM did not have an indirect influence 

on either type of safety behaviour through the mediators (see Table 6-11). 
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Table 6-10: Summary of mediation results for USI 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
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Physical Fatigue Fully -0.015 0.4% 

Mental Fatigue - - - 

Anxiety 

S
af

et
y

 

P
ar

ti
ci

p
at

io
n

 - - - 

Depression - - - 

Physical Fatigue Partially -0.014 0.96% 

Mental Fatigue - - - 

 

Table 6-11: Summary of mediation results for ICM 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
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Depression - - - 

Physical Fatigue - - - 

Mental Fatigue - - - 
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P
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 - - - 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue - - - 

 

6.4 Testing the Influence of Loneliness 

The following sections examine the influence of loneliness on safety compliance and 

safety participation. The assessment tested the direct and indirect effects of loneliness on 

workers’ safety behaviour through workers’ mental health (i.e. anxiety and depression) 

and fatigue levels (i.e. physical and mental fatigue). These analyses were conducted to 

test the H4, H5 and H6 research hypotheses. 
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6.4.1 Mediation role of anxiety 

6.4.1.1 Influence of loneliness on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-12). Table 6-12 demonstrates that all three 

variables were significantly correlated, namely, loneliness and anxiety (r = 0.537, 

p < 0.001), anxiety and safety compliance (r = −0.248, p < 0.001) and loneliness and 

safety compliance (r = −0.231, p < 0.001). 

 

Table 6-12: Correlation results for LN-ANX-SFC 

Variable Loneliness Anxiety Safety Compliance 

Loneliness 1   

Anxiety 0.537 1  

Safety Compliance -0.231 -0.248 1 

 

It was found that loneliness significantly predicted anxiety (Path A), b = 0.71, BCa 95% 

CI [0.595, 0.824], p = 0.001. In addition, loneliness had a significant direct effect on 

safety compliance (Path C), b = −0.238, BCa 95% CI [−0.334, −0.150], p = 0.001. 

Specifically, loneliness accounted for 5.3% of the variance in safety compliance. 

When anxiety was added to the regression analysis, loneliness and anxiety collectively 

accounted for 7.5% of safety compliance overall, F(2, 384) = 15.59, p < 0.001 The 

proposed mediator—anxiety—significantly predicted safety compliance (Path B), 

b = −0.137, BCa 95% CI [−0.227, −0.053], p < 0.01, and uniquely accounted for 2.2% of 

the variance in safety compliance. In addition, the effect of loneliness on safety 

compliance remained significant after anxiety was added to the regression analysis (Path 

C’), b = −0.141, BCa 95% CI [−0.262, −0.024], p = 0.01, despite the diminished strength 

of the relationship. This indicated that the proposed mediation model partially mediated 

the relationship between loneliness and safety compliance. Figure 6-12 presents the paths 

relevant to the standardised regression coefficients (the direct relationship between 

loneliness and safety compliance is indicated in parentheses). 

 



129 

 

Figure 6-12: Mediation model results for LN-ANX-SFC 

 

A PROCESS analysis was conducted and revealed that loneliness significantly predicted 

safety compliance through its relationship with anxiety (Path A × B), b = −0.0965, BCa 

95% CI [−0.170, −0.036]. Further, there was 4% of overall change (𝑅2) in safety 

compliance resulting from the relationship between loneliness and anxiety. The effect 

size of this 𝑅2 value was considered small to medium (Cohen et al., 2013). 

6.4.1.2 Influence of loneliness on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-13). Table 6-13 demonstrates that all three 

variables were significantly correlated, namely, loneliness and anxiety (r = 0.537, 

p < 0.001), anxiety and safety participation (r = −0.282, p < 0.001) and loneliness and 

safety participation (r = −0.287, p < 0.001). 

 

Table 6-13: Correlation results for LN-ANX-SFP 

Variable Loneliness Anxiety Safety Participation 

Loneliness 1   

Anxiety 0.537 1  

Safety Participation -0.287 -0.282 1 

 

It was found that loneliness significantly predicted anxiety (Path A), b = 0.71, BCa 95% 

CI [0.587, 0.824], p = 0.001. In addition, loneliness had a significant direct effect on 

safety participation (Path C), b = −0.289, BCa 95% CI [−0.389, −0.186], p = 0.001. 

Specifically, loneliness accounted for 8.2% of the variance in safety participation. 

When anxiety was added to the regression analysis, loneliness and anxiety collectively 

accounted for 10.5% of safety participation overall, F(2, 384) = 22.64, p < 0.001. The 
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proposed mediator—anxiety—significantly predicted safety participation (Path B), 

b = −0.138, BCa 95% CI [−0.212, −0.060], p = 0.001, and uniquely accounted for 2.3% 

of the variance in safety participation. In addition, the effect of loneliness on safety 

participation remained significant after anxiety was added to the regression analysis (Path 

C’), b = −0.192, BCa 95% CI [−0.319, −0.076], p < 0.01, despite the diminished strength 

of the relationship. This indicated that the proposed mediation model partially mediated 

the relationship between loneliness and safety participation. Figure 6-13 displays the 

paths relevant to the standardised regression coefficients (the direct relationship between 

loneliness and safety participation is indicated in parentheses). 

 

Figure 6-13: Mediation model results for LN-ANX-SFP 

 

A PROCESS analysis was conducted and revealed that loneliness significantly predicted 

safety participation through its relationship with anxiety (Path A × B), b = −0.0973, BCa 

95% CI [−0.159, −0.038]. Further, there was 5.7% of overall change (𝑅2) in safety 

participation resulting from the relationship between loneliness and anxiety. The effect 

size of this 𝑅2 value was considered small to medium (Cohen et al., 2013). 

6.4.2 Mediation role of depression 

6.4.2.1 Influence of loneliness on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-14). Table 6-14 demonstrates that all three 

variables were significantly correlated, namely, loneliness and depression (r = 0.566, 

p < 0.001), depression and safety compliance (r = −0.156, p < 0.001) and loneliness and 

safety compliance (r = −0.231, p < 0.001). 
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Table 6-14: Correlation results for LN-DPR-SFC 

Variable Loneliness Depression Safety Compliance 

Loneliness 1   

Depression 0.566 1  

Safety Compliance -0.231 -0.156 1 

 

It was found that loneliness significantly predicted depression (Path A), b = 0.678, BCa 

95% CI [0.572, 0.778], p = 0.001. In addition, loneliness had a significant direct effect on 

safety compliance (Path C), b = −0.238, BCa 95% CI [−0.333, −0.150], p = 0.001. 

Specifically, loneliness accounted for 5.3% of the variance in safety compliance. 

Therefore, the first two mediation conditions were met. 

The third mediation condition failed to be met. When depression was added to the 

regression analysis, loneliness and depression collectively accounted for 5.4% of safety 

compliance overall, F(2, 384) = 11.03, p < 0.001. The proposed mediator—depression—

did not significantly predict safety compliance (Path B), b = −0.032, BCa 95% CI 

[−0.129, 0.064], p = 0.514, and uniquely accounted for 0.1% of the variance in safety 

compliance. However, the effect of loneliness on safety compliance remained significant 

(Path C’), b = −0.217, BCa 95% CI [−0.336, −0.101], p = 0.001. The results indicated 

that depression did not mediate the relationship between loneliness and safety 

compliance. Figure 6-14 presents the paths relevant to the standardised regression 

coefficients (the direct relationship between loneliness and safety compliance is indicated 

in parentheses). 

 

Figure 6-14: Mediation model results for LN-DPR-SFC 
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A PROCESS analysis was conducted and revealed that, because the CI included 0, 

loneliness did not significantly predict safety compliance through its relationship with 

depression (Path A × B), b = −0.0214, BCa 95% CI [−0.09, 0.043], which confirmed that 

depression had failed to be a mediator. 

6.4.2.2 Influence of loneliness on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-15). Table 6-15 demonstrates that all three 

variables were significantly correlated, namely, loneliness and depression (r = 0.566, 

p < 0.001), depression and safety participation (r = −0.142, p < 0.001) and loneliness and 

safety participation (r = −0.287, p < 0.001). 

 

Table 6-15: Correlation results for LN-DPR-SFP 

Variable Loneliness Depression Safety Participation 

Loneliness 1   

Depression 0.566 1  

Safety Participation -0.287 -0.142 1 

 

It was found that loneliness significantly predicted depression (Path A), b = 0.678, BCa 

95% CI [0.571, 0.773], p = 0.001. In addition, loneliness had a significant direct effect on 

safety participation (Path C), b = −0.289, BCa 95% CI [−0.394, −0.199], p = 0.001. 

Specifically, loneliness accounted for 8.2% of the variance in safety participation. 

Therefore, the first two mediation conditions were met. 

The third mediation condition failed to be met. When depression was added to the 

regression analysis, loneliness and depression collectively accounted for 8.3% of safety 

participation overall, F(2, 384) = 17.39, p < 0.001. The proposed mediator—

depression—did not significantly predict safety participation (Path B), b = 0.025, BCa 

95% CI [−0.077, 0.119], p = 0.611, and uniquely accounted for 0.1% of the variance in 

safety participation. However, the effect of loneliness on safety participation remained 

significant (Path C’), b = −0.306, BCa 95% CI [−0.426, −0.196], p = 0.001. The results 

indicate that depression did not mediate the relationship between loneliness and safety 

participation. Figure 6-15 displays the paths relevant to the standardised regression 
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coefficients (the direct relationship between loneliness and safety participation is 

indicated in parentheses). 

 

Figure 6-15: Mediation model results for LN-DPR-SFP 

 

A PROCESS analysis was conducted and revealed that, because the CI included 0, 

loneliness did not significantly predict safety participation through its relationship with 

depression (Path A × B), b = −0.0171, BCa 95% CI [−0.052, 0.088], which confirmed 

that depression had failed to be a mediator. 

6.4.3 Mediation role of physical fatigue 

6.4.3.1 Influence of loneliness on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-16). Table 6-16 demonstrates that all three 

variables were significantly correlated, namely, loneliness and physical fatigue 

(r = 0.480, p < 0.001), physical fatigue and safety compliance (r = −0.162, p < 0.001) and 

loneliness and safety compliance (r = −0.231, p < 0.001). 

 

Table 6-16: Correlation results for LN-PFT-SFC 

Variable Loneliness Physical Fatigue Safety Compliance 

Loneliness 1   

Physical Fatigue 0.480 1  

Safety Compliance -0.231 -0.162 1 

 

It was found that loneliness significantly predicted physical fatigue (Path A), b = 0.658, 

BCa 95% CI [0.541, 0.766], p = 0.001. In addition, loneliness had a significant direct 

effect on safety compliance (Path C), b = −0.238, BCa 95% CI [−0.335, −0.146], 
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p = 0.001. Specifically, loneliness accounted for 5.3% of the variance in safety 

compliance. Therefore, the first two mediation conditions were met. 

The third mediation condition failed to be met. When physical fatigue was added to the 

regression analysis, loneliness and physical fatigue collectively accounted for 5.7% of 

safety compliance overall, F(2, 384) = 11.57, p < 0.001. The proposed mediator—

physical fatigue—did not significantly predict safety compliance (Path B), b = −0.050, 

BCa 95% CI [−0.142, 0.041], p = 0.269, and uniquely accounted for 0.3% of the variance 

in safety compliance. However, the effect of loneliness on safety compliance remained 

significant (Path C’), b = −0.205, BCa 95% CI [−0.315, −0.096], p = 0.001. The results 

indicated that physical fatigue did not mediate the relationship between loneliness and 

safety compliance. Figure 6-16 displays the paths relevant to the standardised regression 

coefficients (the direct relationship between loneliness and safety compliance is indicated 

in parentheses). 

 

Figure 6-16: Mediation model results for LN-PFT-SFC 

 

A PROCESS analysis was conducted and revealed that, because the CI included 0, 

loneliness did not significantly predict safety compliance through its relationship with 

physical fatigue (Path A × B), b = −0.033, BCa 95% CI [−0.099, 0.023], which confirmed 

that physical fatigue failed to be a mediator. 

6.4.3.2 Influence of loneliness on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-17). Table 6-17 demonstrates that all three 

variables were significantly correlated, namely, loneliness and physical fatigue 

(r = 0.480, p < 0.001), physical fatigue and safety participation (r = −0.177, p < 0.001) 

and loneliness and safety participation (r = −0.287, p < 0.001). 
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Table 6-17: Correlation results for LN-PFT-SFP 

Variable Loneliness Physical Fatigue Safety Participation 

Loneliness 1   

Physical Fatigue 0.480 1  

Safety Participation -0.287 -0.177 1 

 

It was found that loneliness significantly predicted physical fatigue (Path A), b = 0.658, 

BCa 95% CI [0.538, 0.777], p = 0.001. In addition, loneliness had a significant direct 

effect on safety participation (Path C), b = −0.289, BCa 95% CI [−0.386, −0.203], 

p = 0.001. Specifically, loneliness accounted for 8.2% of the variance in safety 

participation. Therefore, the first two mediation conditions were met. 

The third mediation condition failed to be met. When physical fatigue was added to the 

regression analysis, loneliness and physical fatigue collectively accounted for 8.4% of 

safety participation overall, F(2, 384) = 17.7, p < 0.001. The proposed mediator—

physical fatigue—did not significantly predict safety participation (Path B), b = −0.037, 

BCa 95% CI [−0.124, 0.046], p = 0.413, and uniquely accounted for 0.2% of the variance 

in safety participation. However, the effect of loneliness on safety participation remained 

significant (Path C’), b = −0.265, BCa 95% CI [−0.377, −0.161], p = 0.001. The results 

indicated that physical fatigue did not mediate the relationship between loneliness and 

safety participation. Figure 6-17 illustrates the paths relevant to the standardised 

regression coefficients (the direct relationship between loneliness and safety participation 

is indicated in parentheses). 

Figure 6-17: Mediation model results for LN-PFT-SFP 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 

Loneliness Safety 

Participation 

Physical 

Fatigue 
Path A 

0.480** 
Path B 

-0.051 

Path C’ (C) 

-0.263** (-0.287**) 
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A PROCESS analysis was conducted and revealed that, because the CI included 0, 

loneliness did not significantly predict safety participation through its relationship with 

physical fatigue (Path A × B), b = −0.025, BCa 95% CI [−0.084, 0.031], which confirmed 

that physical fatigue failed to be a mediator. 

6.4.4 Mediation role of mental fatigue 

6.4.4.1 Influence of loneliness on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-18). Table 6-18 demonstrates that all three 

variables were significantly correlated, namely, loneliness and mental fatigue (r = 0.560, 

p < 0.001), mental fatigue and safety compliance (r = −0.253, p < 0.001) and loneliness 

and safety compliance (r = −0.231, p < 0.001). 

 

Table 6-18: Correlation results for LN-MFT-SFC 

Variable Loneliness Mental Fatigue Safety Compliance 

Loneliness 1   

Mental Fatigue 0.560 1  

Safety Compliance -0.231 -0.253 1 

 

It was found that loneliness significantly predicted mental fatigue (Path A), b = 0.715, 

BCa 95% CI [0.619, 0.827], p = 0.001. In addition, loneliness had a significant direct 

effect on safety compliance (Path C), b = −0.238, BCa 95% CI [−0.329, −0.138], 

p = 0.001. Specifically, loneliness accounted for 5.3% of the variance in safety 

compliance. 

When mental fatigue was added to the regression analysis, loneliness and mental fatigue 

collectively accounted for 7.6% of safety compliance overall, F(2, 384) = 15.75, 

p < 0.001. The proposed mediator—mental fatigue—significantly predicted safety 

compliance (Path B), b = −0.146, BCa 95% CI [−0.233, −0.056], p = 0.001, and 

uniquely accounted for 2.2% of the variance in safety compliance. In addition, the effect 

of loneliness on safety compliance remained significant after mental fatigue was added 

to the regression analysis (Path C’), b = −0.134, BCa 95% CI [−0.246, −0.011], p < 0.05, 

despite the diminished strength of the relationship. This indicated that the proposed 
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mediation model partially mediated the relationship between loneliness and safety 

compliance. Figure 6-18 depicts the paths relevant to the standardised regression 

coefficients (the direct relationship between loneliness and safety compliance is indicated 

in parentheses). 

 

Figure 6-18: Mediation model results for LN-MFT-SFC 

 

A PROCESS analysis was conducted and revealed that loneliness significantly predicted 

safety compliance through its relationship with mental fatigue (Path A × B), b = −0.104, 

BCa 95% CI [−0.179, −0.040]. Further, there was 4.2% of overall change (𝑅2) in safety 

compliance resulting from the relationship between loneliness and mental fatigue. The 

effect size of this 𝑅2 value was considered small to medium (Cohen et al., 2013). 

6.4.4.2 Influence of loneliness on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-19). Table 6-19 demonstrates that all three 

variables were significantly correlated, namely, loneliness and mental fatigue (r = 0.560, 

p < 0.001), mental fatigue and safety participation (r = −0.283, p < 0.001) and loneliness 

and safety participation (r = −0.287, p < 0.001). 

 

Table 6-19: Correlation results for LN-MFT-SFP 

Variable Loneliness Mental Fatigue Safety Participation 

Loneliness 1   

Mental Fatigue 0.560 1  

Safety Participation -0.287 -0.283 1 

 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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Path A 
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It was found that loneliness significantly predicted mental fatigue (Path A), b = 0.715, 

BCa 95% CI [0.612, 0.815], p = 0.001. In addition, loneliness had a significant direct 

effect on safety participation (Path C), b = −0.289, BCa 95% CI [−0.386, −0.190], 

p = 0.001. Specifically, loneliness accounted for 8.2% of the variance in safety 

participation. 

When mental fatigue was added to the regression analysis, loneliness and mental fatigue 

collectively accounted for 10.4% of safety participation overall, F(2, 384) = 22.37, 

p < 0.001. The proposed mediator—mental fatigue—significantly predicted safety 

participation (Path B), b = −0.141, BCa 95% CI [−0.222, −0.064], p < 0.01, and 

uniquely accounted for 2.2% of the variance in safety participation. The effect of 

loneliness on safety participation remained significant after mental fatigue was added to 

the regression analysis (Path C’), b = −0.188, BCa 95% CI [−0.308, −0.061], p < 0.01, 

despite the diminished strength of the relationship. This indicated that the proposed 

mediation model partially mediated the relationship between loneliness and safety 

participation. Figure 6-19 demonstrates the paths relevant to the standardised regression 

coefficients (the direct relationship between loneliness and safety participation is 

indicated in parentheses). 

 

Figure 6-19: Mediation model results for LN-MFT-SFP 

 

A PROCESS analysis was conducted and revealed that loneliness significantly predicted 

safety participation through its relationship with mental fatigue (Path A × B), b = −0.101, 

BCa 95% CI [−0.165, −0.047]. Further, there was 5.8% of overall change (𝑅2) in safety 

participation resulting from the relationship between loneliness and mental fatigue. The 

effect size of this 𝑅2 value was considered small to medium (Cohen et al., 2013). 
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6.4.5 Summary 

The results demonstrate that loneliness had a direct and negative influence on both types 

of safety behaviour (compliance and participation); thus, H4 is supported. Further, it had 

an indirect effect on safety compliance and participation behaviours through anxiety. 

However, the results did not indicate any mediation role for mental health through 

depression. According to these findings, H5 is partially supported. 

In addition, loneliness had an indirect effect on safety compliance and participation 

behaviours through mental fatigue. However, the results did not indicate any mediation 

role for fatigue through physical fatigue. Based on these findings, H6 is partially 

supported. Anxiety and mental fatigue partially mediated the relationship between 

loneliness and both types of safety behaviour. Table 6-20 demonstrates a summary of 

mediation results and Figure 6-20 illustrates an overview of the regression analysis 

results. 

 

Table 6-20: Summary of mediation results for LN 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 

L
o
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Anxiety 
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o
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p
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Partially -0.0965 4% 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue Partially -0.104 4.2% 

Anxiety 

S
af

et
y

 

P
ar

ti
ci

p
at

io
n

 Partially -0.0973 5.7% 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue Partially -0.101 5.8% 
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Figure 6-20: Summary of regression analysis for LN 

 

6.4.6 Extracted factors 

The result of the CFA performed on loneliness identified three extracted factors—LMP, 

LCM and LWP. These factors were tested to explore the H4, H5 and H6 research 

hypotheses in more detail. The regression analysis results concluded that two factors 

(LCM and LWP) directly influenced both types of safety behaviour, whereas LMP only 

directly influenced safety participation. 

In addition, LMP did not indirectly influence safety compliance; however, it did indirectly 

influence safety participation through anxiety, physical fatigue and mental fatigue. 

Anxiety and physical fatigue partially mediated the relationship between LMP and safety 

participation, whereas mental fatigue fully mediated the relationship (see Table 6-21). 

Further, LCM indirectly influenced both types of safety behaviour. Anxiety, physical 

fatigue and mental fatigue fully mediated the relationship between LCM and safety 

compliance, whereas anxiety and mental fatigue fully mediated the relationship between 

LCM and safety participation (see Table 6-22). Moreover, LWP indirectly influenced 

both types of safety behaviour. Anxiety and mental fatigue partially mediated the 

relationship between LWP and safety compliance, whereas anxiety, physical fatigue and 
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mental fatigue partially mediated the relationship between LWP and safety participation 

(see Table 6-23). 

 

Table 6-21: Summary of mediation results for LMP 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
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Anxiety 
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y
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 - - - 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue - - - 

Anxiety 

S
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et
y

 

P
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n

 Partially -0.064 2.9% 

Depression - - - 

Physical Fatigue Partially -0.035 2.1% 

Mental Fatigue Fully -0.085 3.4% 

 

Table 6-22: Summary of mediation results for LCM 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 

L
o
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p
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 Fully -0.090 2% 

Depression - - - 

Physical Fatigue Fully -0.046 1.4% 

Mental Fatigue Fully -0.096 2% 

Anxiety 

S
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y

 

P
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n

 Fully -0.091 3.5% 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue Fully -0.094 3.5% 

 

Table 6-23: Summary of mediation results for LWP 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
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S
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 Partially -0.072 4.5% 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue Partially -0.068 4.1% 
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Anxiety 

S
af

et
y

 

P
ar

ti
ci

p
at

io
n

 Partially -0.102 4.3% 

Depression - - - 

Physical Fatigue Partially -0.034 2.1% 

Mental Fatigue Partially -0.089 3.9% 

 

6.5 Testing the Influence of Responsibilities Towards Family 

The following sections examine the influence of responsibilities towards family on the 

two types of safety behaviour (compliance and participation). The assessment tested the 

direct and indirect effects responsibilities towards family on workers’ safety behaviour 

through workers’ mental health (i.e. anxiety and depression) and fatigue levels (i.e. 

physical and mental fatigue). These analyses were conducted to test the H7, H8 and H9 

research hypotheses. 

6.5.1 Mediation role of anxiety 

6.5.1.1 Influence of responsibilities towards family on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-21). Table 6-24 demonstrates that 

responsibilities towards family and anxiety (r = 0.206, p < 0.001) and anxiety and safety 

compliance (r = −0.248, p < 0.001) were significantly correlated. However, 

responsibilities towards family and safety compliance (r = 0.048, p = 0.172) were not 

significantly correlated. 

 

Table 6-24: Correlation results for RTF-ANX-SFC 

Variable 
Responsibilities 

towards Family 
Anxiety Safety Compliance 

Responsibilities 

toward Family 
1   

Anxiety 0.206 1  

Safety Compliance 0.048 -0.248 1 

 

It was found that responsibilities towards family significantly predicted anxiety (Path A), 

b = 0.211, BCa 95% CI [0.110, 0.311], p < 0.001. In addition, the direct effect of 

responsibilities towards family on safety compliance was not significant (Path C), 
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b = 0.039, BCa 95% CI [−0.042, 0.119], p = 0.345, which indicated that the second 

mediation condition was not met. Specifically, responsibilities towards family accounted 

for 0.2% of the variance in safety compliance. 

When anxiety was added to the regression analysis, responsibilities towards family and 

anxiety collectively accounted for 7.2% in safety compliance overall, F(2, 384) = 14.88, 

p < 0.001. The proposed mediator—anxiety—significantly predicted safety compliance 

(Path B), b = −0.212, BCa 95% CI [−0.289, −0.134], p < 0.001, and uniquely accounted 

for 7% of the variance in safety compliance. In addition, the effect of responsibilities 

towards family on safety compliance became significant after anxiety was added to the 

regression analysis (Path C’), b = 0.083, BCa 95% CI [0.004, 0.163], p < 0.05. Figure 6-

21 displays the paths relevant to the standardised regression coefficients (the direct 

relationship between responsibilities towards family and safety compliance is indicated 

in parentheses). 

 

Figure 6-21: Mediation model results for RTF-ANX-SFC 

 

A PROCESS analysis was conducted and revealed that responsibilities towards family 

significantly predicted safety compliance through its relationship with anxiety (Path 

A × B), b = −0.0446, BCa 95% CI [−0.077, −0.020]. Further, there was −0.8% of 

overall change (𝑅2) in safety compliance resulting from the relationship between 

responsibilities towards family and anxiety. However, the second mediation condition 

was not met, and thus, anxiety failed to be a mediator. 

6.5.1.2 Influence of responsibilities towards family on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-22). Table 6-25 demonstrates that all three 

variables were significantly correlated, namely, responsibilities towards family and 
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anxiety (r = 0.206, p < 0.001), anxiety and safety participation (r = −0.282, p < 0.001) 

and responsibilities towards family and safety participation (r = −0.134, p < 0.01). 

 

Table 6-25: Correlation results for RTF-ANX-SFP 

Variable 
Responsibilities 

towards Family 
Anxiety Safety Participation 

Responsibilities 

toward Family 
1   

Anxiety 0.206 1  

Safety Participation -0.134 -0.282 1 

 

It was found that responsibilities towards family significantly predicted anxiety (Path A), 

b = 0.211, BCa 95% CI [0.110, 0.311], p < 0.001. In addition, responsibilities towards 

family had a significant direct effect on safety participation (Path C), b = −0.105, BCa 

95% CI [−0.183, −0.027], p < 0.01. Specifically, responsibilities towards family 

accounted for 1.8% of the variance in safety participation. 

When anxiety was added to the regression analysis, responsibilities towards family and 

anxiety collectively accounted for 8.6% of safety participation overall, F (2, 384) = 17.98, 

p < 0.001. The proposed mediator—anxiety—significantly predicted safety participation 

(Path B), b = −0.204, BCa 95% CI [−0.279, −0.129], p < 0.001, and uniquely accounted 

for 6.8% of the variance in safety participation. The effect of responsibilities towards 

family on safety participation became not significant after anxiety was added to the 

regression analysis (Path C’), b = −0.062, BCa 95% CI [−0.139, 0.015], p = 0.113, 

despite the diminished strength of the relationship. This indicated that the proposed 

mediation model fully mediated the relationship between responsibilities towards family 

and safety participation. Figure 6-22 displays the paths relevant to the standardised 

regression coefficients (the direct relationship between responsibilities towards family 

and safety participation is indicated in parentheses). 
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Figure 6-22: Mediation model results for RTF-ANX-SFP 

 

A PROCESS analysis was conducted and revealed that responsibilities towards family 

significantly predicted safety participation through its relationship with anxiety (Path 

A × B), b = −0.043, BCa 95% CI [−0.070, −0.019]. Further, there was 1.2% of overall 

change (𝑅2) in safety participation resulting from the relationship between responsibilities 

towards family and anxiety. The effect size of this 𝑅2 value was considered small to 

medium (Cohen et al., 2013). 

6.5.2 Mediation role of depression 

6.5.2.1 Influence of responsibilities towards family on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-23). Table 6-26 demonstrates that 

responsibilities towards family and depression (r = 0.278, p < 0.001) and depression and 

safety compliance (r = −0.156, p < 0.01) were significantly correlated. However, 

responsibilities towards family and safety compliance (r = 0.048, p = 0.172) were not 

significantly correlated. 

 

Table 6-26: Correlation results for RTF-DPR-SFC 

Variable 
Responsibilities 

towards Family 
Depression Safety Compliance 

Responsibilities 

toward Family 
1   

Depression 0.278 1  

Safety Compliance 0.048 -0.156 1 

 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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It was found that responsibilities towards family significantly predicted depression (Path 

A), b = 0.260, BCa 95% CI [0.170, 0.350], p < 0.001. In addition, the direct effect of 

responsibilities towards family on safety compliance was not significant (Path C), 

b = 0.039, BCa 95% CI [−0.042, 0.119], p = 0.345, which indicated that the second 

mediation condition was not met. Specifically, responsibilities towards family accounted 

for 0.2% of the variance in safety compliance. 

When depression was added to the regression analysis, responsibilities towards family 

and depression collectively accounted for 3.3% of safety compliance overall, F(2, 

384) = 6.62, p = 0.001. The proposed mediator—depression—significantly predicted 

safety compliance (Path B), b = −0.158, BCa 95% CI [−0.289, −0.134], p = 0.001, and 

uniquely accounted for 3.1% of the variance in safety compliance. The effect of 

responsibilities towards family on safety compliance remained not significant after 

depression was added to the regression analysis (Path C’), b = 0.080, BCa 95% CI 

[−0.003, 0.162], p = 0.059. Figure 6-23 illustrates the paths relevant to the standardised 

regression coefficients (the direct relationship between responsibilities towards family 

and safety compliance is indicated in parentheses). 

 

Figure 6-23: Mediation model results for RTF-DPR-SFC 

 

A PROCESS analysis was conducted and revealed that responsibilities towards family 

significantly predicted safety compliance through its relationship with depression (Path 

A × B), b = −0.0410, BCa 95% CI [−0.072, −0.018]. Further, there was −0.6% of 

overall change (𝑅2) in safety compliance resulting from the relationship between 

responsibilities towards family and depression. However, the second mediation condition 

was not met, and thus, depression failed to be a mediator. 
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6.5.2.2 Influence of responsibilities towards family on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-24). Table 6-27 demonstrates that all three 

variables were significantly correlated, namely, responsibilities towards family and 

depression (r = 0.278, p < 0.001), depression and safety participation (r = −0.142, 

p < 0.01) and responsibilities towards family and safety participation (r = −0.134, 

p < 0.01). 

 

Table 6-27: Correlation results for RTF-DPR-SFP 

Variable 
Responsibilities 

towards Family 
Depression Safety Participation 

Responsibilities 

toward Family 
1   

Depression 0.278 1  

Safety Participation -0.134 -0.142 1 

 

It was found that responsibilities towards family significantly predicted depression (Path 

A), b = 0.260, BCa 95% CI [0.170, 0.350], p < 0.001. In addition, responsibilities towards 

family had a significant direct effect on safety participation (Path C), b = −0.105, BCa 

95% CI [−0.183, −0.027], p < 0.01. Specifically, responsibilities towards family 

accounted for 1.8% of the variance in safety participation. 

When depression was added to the regression analysis, responsibilities towards family 

and depression collectively accounted for 3% of safety participation overall, F(2, 

384) = 5.95, p < 0.01). The proposed mediator—depression—significantly predicted 

safety participation (Path B), b = −0.096, BCa 95% CI [−0.182, −0.009], p < 0.05, and 

uniquely accounted for 1.2% of the variance in safety participation. The effect of 

responsibilities towards family on safety participation became not significant after 

depression was added to the regression analysis (Path C’), b = −0.080, BCa 95% CI 

[−0.161, 0.001], p = 0.051, despite the diminished strength of the relationship. This 

indicated that the proposed mediation model fully mediated the relationship between 

responsibilities towards family and safety participation. Figure 6-24 illustrates the paths 

relevant to the standardised regression coefficients (the direct relationship between 

responsibilities towards family and safety participation is indicated in parentheses). 
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Figure 6-24: Mediation model results for RTF-DPR-SFP 

 

A PROCESS analysis was conducted and revealed that responsibilities towards family 

significantly predicted safety participation through its relationship with depression (Path 

A × B), b = −0.025, BCa 95% CI [−0.483, −0.004]. Further, there was 0.8% of overall 

change (𝑅2) in safety participation resulting from the relationship between responsibilities 

towards family and depression. The effect size of this 𝑅2 value was considered small 

(Cohen et al., 2013). 

6.5.3 Mediation role of physical fatigue 

6.5.3.1 Influence of responsibilities towards family on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-25). Table 6-28 demonstrates that 

responsibilities towards family and physical fatigue (r = 0.284, p < 0.001) and physical 

fatigue and safety compliance (r = −0.162, p = 0.001) were significantly correlated. 

However, responsibilities towards family and safety compliance (r = 0.048, p = 0.172) 

were not significantly correlated. 

 

Table 6-28: Correlation results for RTF-PFT-SFC 

Variable 
Responsibilities 

towards Family 
Physical Fatigue Safety Compliance 

Responsibilities 

toward Family 
1   

Physical Fatigue 0.284 1  

Safety Compliance 0.048 -0.162 1 

 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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It was found that responsibilities towards family significantly predicted physical fatigue 

(Path A), b = 0.304, BCa 95% CI [0.201, 0.407], p < 0.001. In addition, responsibilities 

towards family had a significant direct effect on safety compliance (Path C), b = 0.039, 

BCa 95% CI [−0.042, 0.119], p = 0.345, which indicated that the second mediation 

condition was not met. Specifically, responsibilities towards family accounted for 0.2% 

of the variance in safety compliance. 

When physical fatigue was added to the regression analysis, responsibilities towards 

family and physical fatigue collectively accounted for 3.6% of safety compliance overall, 

F(2, 384) = 7.171, p = 0.001. The proposed mediator—physical fatigue—significantly 

predicted safety compliance (Path B), b = −0.144, BCa 95% CI [−0.221, −0.067], 

p < 0.001, and uniquely accounted for 3.4% of the variance in safety compliance. The 

effect of responsibilities towards family on safety compliance remained not significant 

after physical fatigue was added to the regression analysis (Path C’), b = 0.082, BCa 95% 

CI [0.000, 0.165], p = 0.05. Figure 6-25 displays the paths relevant to the standardised 

regression coefficients (the direct relationship between responsibilities towards family 

and safety compliance is indicated in parentheses). 

 

Figure 6-25: Mediation model results for RTF-PFT-SFC 

 

A PROCESS analysis was conducted and revealed that responsibilities towards family 

significantly predicted safety compliance through its relationship with physical fatigue 

(Path A × B), b = −0.044, BCa 95% CI [−0.077, −0.018]. Further, there was −0.7% of 

overall change (𝑅2) in safety compliance resulting from the relationship between 

responsibilities towards family and physical fatigue. However, the second mediation 

condition was not met, and thus, physical fatigue failed to be a mediator. 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 

Responsibilities 

towards Family 

Safety 

Compliance 

Physical 

Fatigue 
Path A 

0.284*** 

Path B 

-0.194*** 

Path C’ (C) 

0.103 (0.048) 



150 

6.5.3.2 Influence of responsibilities towards family on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-26). Table 6-29 demonstrates that all three 

variables were significantly correlated, namely, responsibilities towards family and 

physical fatigue (r = 0.284, p < 0.001), physical fatigue and safety participation 

(r = −0.177, p < 0.001) and responsibilities towards family and safety participation 

(r = −0.134, p < 0.01). 

 

Table 6-29: Correlation results for RTF-PFT-SFP 

Variable 

Responsibilities 

towards Family 
Physical Fatigue Safety Participation 

Responsibilities 

toward Family 
1   

Physical Fatigue 0.284 1  

Safety Participation -0.134 -0.177 1 

 

It was found that responsibilities towards family significantly predicted physical fatigue 

(Path A), b = 0.304, BCa 95% CI [0.201, 0.407], p < 0.001. In addition, responsibilities 

towards family had a significant direct effect on safety participation (Path C), b = −0.105, 

BCa 95% CI [−0.183, −0.027], p < 0.01. Specifically, responsibilities towards family 

accounted for 1.8% of the variance in safety participation. 

When physical fatigue was added to the regression analysis, responsibilities towards 

family and physical fatigue collectively accounted for 3.4% of safety participation 

overall, F(2, 384) = 7.76, p < 0.001). The proposed mediator—physical fatigue—

significantly predicted safety participation (Path B), b = −0.111, BCa 95% CI [−0.186, 

−0.035], p < 0.01, and uniquely accounted for 2.1% of the variance in safety 

participation. The effect of responsibilities towards family on safety participation became 

not significant after physical fatigue was added to the regression analysis (Path C’), 

b = −0.072, BCa 95% CI [−0.152, 0.009], p = 0.082, despite the diminished strength of 

the relationship. This indicated that the proposed mediation model fully mediated the 

relationship between responsibilities towards family and safety participation. Figure 6-26 

displays the paths relevant to the standardised regression coefficients (the direct 

relationship between responsibilities towards family and safety participation is indicated 

in parentheses). 
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Figure 6-26: Mediation model results for RTF-PFT-SFP 

 

A PROCESS analysis was conducted and revealed that responsibilities towards family 

significantly predicted safety participation through its relationship with physical fatigue 

(Path A × B), b = −0.034, BCa 95% CI [−0.057, −0.010]. Further, there was 1% of 

overall change (𝑅2) in safety participation resulting from the relationship between 

responsibilities towards family and physical fatigue. The effect size of this 𝑅2 value was 

considered small (Cohen et al., 2013). 

6.5.4 Mediation role of mental fatigue 

6.5.4.1 Influence of responsibilities towards family on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-27). Table 6-30 demonstrates that 

responsibilities towards family and mental fatigue (r = 0.309, p < 0.001) and mental 

fatigue and safety compliance (r = −0.253, p < 0.001) were significantly correlated. 

However, responsibilities towards family and safety compliance (r = 0.048, p = 0.172) 

were not significantly correlated. 

 

Table 6-30: Correlation results for RTF-MFT-SFC 

Variable 
Responsibilities 

towards Family 
Mental Fatigue Safety Compliance 

Responsibilities 

toward Family 
1   

Mental Fatigue 0.309 1  

Safety Compliance 0.048 -0.253 1 

 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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It was found that responsibilities towards family significantly predicted mental fatigue 

(Path A), b = 0.309, BCa 95% CI [0.201, 0.407], p < 0.001. In addition, the direct effect 

of responsibilities towards family on safety compliance was not significant (Path C), 

b = 0.039, BCa 95% CI [−0.042, 0.119], p = 0.345, which indicated that the second 

mediation condition was not met. Specifically, responsibilities towards family accounted 

for 0.2% of the variance in safety compliance. 

When mental fatigue was added to the regression analysis, responsibilities towards family 

and mental fatigue collectively accounted for 8.2% of safety compliance overall, F(2, 

384) = 17.15, p < 0.001. The proposed mediator—mental fatigue—significantly 

predicted safety compliance (Path B), b = −0.239, BCa 95% CI [−0.321, −0.158], 

p < 0.001, and uniquely accounted for 8% of the variance in safety compliance. In 

addition, the effect of responsibilities towards family on safety compliance became 

significant after mental fatigue was added to the regression analysis (Path C’), b = 0.113, 

BCa 95% CI [0.031, 0.194], p < 0.01. Figure 6-27 illustrates the paths relevant to the 

standardised regression coefficients (the direct relationship between responsibilities 

towards family and safety compliance is indicated in parentheses). 

 

Figure 6-27: Mediation model results for RTF-MFT-SFC 

 

A PROCESS analysis was conducted and revealed that responsibilities towards family 

significantly predicted safety compliance through its relationship with mental fatigue 

(Path A × B), b = −0.074, BCa 95% CI [−0.112, −0.044]. There was −1.5% of overall 

change (𝑅2) in safety compliance resulting from the relationship between responsibilities 

towards family and mental fatigue. However, the second mediation condition was not 

met, and thus, mental fatigue failed to be a mediator. 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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6.5.4.2 Influence of responsibilities towards family on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-28). Table 6-31 demonstrates that all three 

variables were significantly correlated, namely, responsibilities towards family and 

mental fatigue (r = 0.309, p < 0.001), mental fatigue and safety participation (r = −0.283, 

p < 0.001) and responsibilities towards family and safety participation (r = −0.134, 

p < 0.01). 

 

Table 6-31: Correlation results for RTF-MFT-SFP 

Variable 
Responsibilities 

towards Family 
Mental Fatigue Safety Participation 

Responsibilities 

toward Family 
1   

Mental Fatigue 0.309 1  

Safety Participation -0.134 -0.283 1 

 

It was found that responsibilities towards family significantly predicted mental fatigue 

(Path A), b = 0.309, BCa 95% CI [0.204, 0.404], p < 0.001. In addition, responsibilities 

towards family had a significant direct effect on safety participation (Path C), b = −0.105, 

BCa 95% CI [−0.183, −0.027], p < 0.01. Specifically, responsibilities towards family 

accounted for 1.8% of the variance in safety participation. 

When mental fatigue was added to the regression analysis, responsibilities towards family 

and mental fatigue collectively accounted for 8.3% of safety participation overall, F(2, 

384) = 13.31, p < 0.001. The proposed mediator—mental fatigue—significantly 

predicted safety participation (Path B), b = −0.211, BCa 95% CI [−0.291, −0.131], 

p < 0.001, and uniquely accounted for 6.5% of the variance in safety participation. The 

effect of responsibilities towards family on safety participation became not significant 

after mental fatigue was added to the regression analysis (Path C’), b = −0.040, BCa 95% 

CI [−0.120, 0.039], p = 0.322, despite the diminished strength of the relationship. This 

indicated that the proposed mediation model fully mediated the relationship between 

responsibilities towards family and safety participation. Figure 6-28 displays the paths 

relevant to the standardised regression coefficients (the direct relationship between 

responsibilities towards family and safety participation is indicated in parentheses). 
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Figure 6-28: Mediation model results for RTF-MFT-SFP 

 

A PROCESS analysis was conducted and revealed that responsibilities towards family 

significantly predicted safety participation through its relationship with mental fatigue 

(Path A × B), b = −0.065, BCa 95% CI [−0.097, −0.039]. Further, there was 1.6% of 

overall change (𝑅2) in safety participation resulting from the relationship between 

responsibilities towards family and mental fatigue. The effect size of this 𝑅2 value was 

considered small to medium (Cohen et al., 2013). 

6.5.5 Summary 

The results demonstrate that responsibilities towards family had a direct and negative 

influence on safety participation behaviour; therefore, H7 is partially supported. Further, 

it indirectly affected safety participation through the first mediator (mental health) 

through anxiety and depression. The results did not demonstrate any mediation by mental 

health on safety compliance. According to these findings, H8 is partially supported. 

In addition, responsibilities towards family indirect affected safety participation through 

physical and mental fatigue. Again, the results did not demonstrate any mediation by 

fatigue on safety compliance. Based on these findings, H9 is partially supported. 

Conversely, mental health and fatigue fully mediated the relationship between 

responsibilities towards family and safety participation behaviour. Table 6-32 

summarises the mediation results and Figure 6-29 illustrates a summary of the regression 

analysis results. As demonstrated in Chapter 5, only one factor was extracted from 

responsibilities towards family by employing the CFA. Consequently, there was no need 

to perform the analysis again for this factor. 
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Table 6-32: Summary of mediation results for RTF 

Model Variables 
Mediation Results 

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
R

es
p
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ie
s 

to
w

ar
d

s 
F

am
il

y
 Anxiety 

S
af

et
y

 

C
o

m
p

li
an

ce
 - - - 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue - - - 

Anxiety 

S
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et
y

 

P
ar

ti
ci

p
at

io
n

 Fully -0.043 1.2% 

Depression Fully -0.025 0.8% 

Physical Fatigue Fully -0.034 1.0% 

Mental Fatigue Fully -0.065 1.6% 

 

 

 

Figure 6-29: Summary of regression analysis for RTF 

 

6.6 Testing the Influence of Living Environment 

The following sections examine the influence of living environment on the two types of 

safety behaviour (compliance and participation). The assessment tested the direct and 
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indirect effects of living environment on workers’ safety behaviour through workers’ 

mental health (i.e. anxiety and depression) and fatigue levels (i.e. physical and mental 

fatigue). These analyses were conducted to test the H10, H11 and H12 research 

hypotheses. 

6.6.1 Mediation role of anxiety 

6.6.1.1 Influence of living environment on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-30). Table 6-33 demonstrates that living 

environment and anxiety (r = 0.386, p < 0.001) and anxiety and safety compliance 

(r = −0.248, p < 0.001) were significantly correlated. However, living environment and 

safety compliance (r = −0.053, p = 0.151) were not significantly correlated. 

 

Table 6-33: Correlation results for LE-ANX-SFC 

Variable Living Environment Anxiety Safety Compliance 

Living Environment 1   

Anxiety 0.386 1  

Safety Compliance -0.053 -0.248 1 

 

It was found that living environment significantly predicted anxiety (Path A), b = 0.416, 

BCa 95% CI [0.316, 0.515], p < 0.001. In addition, the direct effect of living environment 

on safety compliance was not significant (Path C), b = −0.044, BCa 95% CI [−0.129, 

0.040], p = 0.302, which indicated that the second mediation condition was not met. 

Specifically, living environment accounted for 0.3% of the variance in safety compliance. 

When anxiety was added to the regression analysis, living environment and anxiety 

collectively accounted for 6.4% of safety compliance overall, F(2, 384) = 13.09, 

p < 0.001. The proposed mediator—anxiety—significantly predicted safety compliance 

(Path B), b = −0.210, BCa 95% CI [−0.293, −0.128], p < 0.001, and uniquely accounted 

for 6.1% of the variance in safety compliance. In addition, the effect of living environment 

on safety compliance remained not significant after anxiety was added to the regression 

analysis (Path C’), b = 0.043, BCa 95% CI [−0.046, 0.132], p = 0.344. Figure 6-30 

illustrates the paths relevant to the standardised regression coefficients (the direct 

relationship between living environment and safety compliance is indicated in 

parentheses). 
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Figure 6-30: Mediation model results for LE-ANX-SFC 

 

A PROCESS analysis was conducted and revealed that living environment significantly 

predicted safety compliance through its relationship with anxiety (Path A × B), 

b = −0.087, BCa 95% CI [−0.133, −0.051]. Further, there was 0.1% of overall change 

(𝑅2) in safety compliance resulting from the relationship between living environment and 

anxiety. However, the second mediation condition was not met, and thus, anxiety failed 

to be a mediator. 

6.6.1.2 Influence of living environment on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-31). Table 6-34 demonstrates that all three 

variables were significantly correlated, namely, living environment and anxiety 

(r = 0.386, p < 0.001), anxiety and safety participation (r = −0.282, p < 0.001) and living 

environment and safety participation (r = −0.125, p < 0.01). 

 

Table 6-34: Correlation results for LE-ANX-SFP 

Variable Living Environment Anxiety Safety Participation 

Living Environment 1   

Anxiety 0.386 1  

Safety Participation -0.125 -0.282 1 

 

It was found that living environment significantly predicted anxiety (Path A), b = 0.416, 

BCa 95% CI [0.316, 0.515], p < 0.001. In addition, living environment had a significant 

direct effect on safety participation (Path C), b = −0.104, BCa 95% CI [−0.186, −0.021], 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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p < 0.05. Specifically, living environment accounted for 1.6% of the variance in safety 

participation. 

When anxiety was added to the regression analysis, living environment and anxiety 

collectively accounted for 8% of safety participation overall, F(2, 384) = 16.69, 

p < 0.001. The proposed mediator—anxiety—significantly predicted safety participation 

(Path B), b = −0.211, BCa 95% CI [−0.291, −0.131], p < 0.001, and uniquely accounted 

for 6.4% of the variance in safety participation. In addition, the effect of living 

environment on safety participation became not significant after anxiety was added to the 

regression analysis (Path C’), b = −0.016, BCa 95% CI [−0.102, 0.070], p = 0.713, 

despite the diminished strength of the relationship. This indicated that the proposed 

mediation model fully mediated the relationship between living environment and safety 

participation. Figure 6-31 displays the paths relevant to the standardised regression 

coefficients (the direct relationship between living environment and safety participation 

is indicated in parenthesis). 

 

Figure 6-31: Mediation model results for LE-ANX-SFP 

 

A PROCESS analysis was conducted and revealed that living environment significantly 

predicted safety participation through its relationship with anxiety (Path A × B), 

b = −0.088, BCa 95% CI [−0.131, −0.052]. Further, there was 1.5% of overall change 

(𝑅2) in safety participation resulting from the relationship between living environment 

and anxiety. This 𝑅2 value was considered a small to medium effect size (Cohen et al., 

2013). 
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6.6.2 Mediation role of depression 

6.6.2.1 Influence of living environment on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-32). Table 6-35 demonstrates that living 

environment and depression (r = 0.353, p < 0.001) and depression and safety compliance 

(r = −0.156, p = 0.001) were significantly correlated. However, living environment and 

safety compliance (r = −0.053, p = 0.151) were not significantly correlated. 

 

Table 6-35: Correlation results for LE-DPR-SFC 

Variable Living Environment Depression Safety Compliance 

Living Environment 1   

Depression 0.353 1  

Safety Compliance -0.053 -0.156 1 

 

It was found that living environment significantly predicted depression (Path A), 

b = 0.348, BCa 95% CI [0.255, 0.440], p < 0.001. In addition, the direct effect of living 

environment on safety compliance was not significant (Path C), b = −0.044, BCa 95% 

CI [−0.129, 0.040], p = 0.302, which indicated that the second mediation condition was 

not met. Specifically, living environment accounted for 0.3% of the variance in safety 

compliance. 

When depression was added to the regression analysis, living environment and depression 

collectively accounted for 2.4% of safety compliance overall, F(2, 384) = 4.78, p < 0.01. 

The proposed mediator—depression—significantly predicted safety compliance (Path 

B), b = −0.135, BCa 95% CI [−0.226, −0.044], p < 0.01, and uniquely accounted for 

2.2% of the variance in safety compliance. In addition, the effect of living environment 

on safety compliance remained not significant after depression was added to the 

regression analysis (Path C’), b = 0.002, BCa 95% CI [−0.087, 0.092], p = 0.958. Figure 

6-32 displays the paths relevant to the standardised regression coefficients (the direct 

relationship between living environment and safety compliance is indicated in 

parentheses). 
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Figure 6-32: Mediation model results for LE-DPR-SFC 

 

A PROCESS analysis was conducted and revealed that living environment significantly 

predicted safety compliance through its relationship with depression (Path A × B), 

b = −0.047, BCa 95% CI [−0.081, −0.019]. Further, there was 0.3% of overall change 

(𝑅2) in safety compliance resulting from the relationship between living environment and 

depression. However, the second mediation condition was not met, and thus, depression 

failed to be a mediator. 

6.6.2.2 Influence of living environment on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-33). Table 6-36 demonstrates that all three 

variables were significantly correlated, namely, living environment and depression 

(r = 0.353, p < 0.001), depression and safety participation (r = −0.142, p < 0.01) and 

living environment and safety participation (r = −0.125, p < 0.01). 

 

Table 6-36: Correlation results for LE-DPR-SFP 

Variable Living Environment Depression Safety Participation 

Living Environment 1   

Depression 0.353 1  

Safety Participation -0.125 -0.142 1 

 

It was found that living environment significantly predicted depression (Path A), 

b = 0.348, BCa 95% CI [0.255, 0.440], p < 0.001. In addition, living environment had a 

significant direct effect on safety participation (Path C), b = −0.104, BCa 95% CI 

[−0.186, −0.021], p < 0.05. Specifically, living environment accounted for 1.6% of the 

variance in safety participation. 
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When depression was added to the regression analysis, living environment and depression 

collectively accounted for 2.7% of safety participation overall, F(2, 384) = 5.26, p < 0.01. 

The proposed mediator—depression—significantly predicted safety participation (Path 

B), b = −0.094, BCa 95% CI [−0.183, −0.005], p < 0.05, and uniquely accounted for 

1.1% of the variance in safety participation. In addition, the effect of living environment 

on safety participation became not significant after depression was added to the regression 

analysis (Path C’), b = −0.071, BCa 95% CI [−0.159, 0.017], p = 0.111, despite the 

diminished strength of the relationship. This indicated that the proposed mediation model 

fully mediated the relationship between living environment and safety participation. 

Figure 6-33 displays the paths relevant to the standardised regression coefficients (the 

direct relationship between living environment and safety participation is indicated in 

parentheses). 

 

Figure 6-33: Mediation model results for LE-DPR-SFP 

 

A PROCESS analysis was conducted and revealed that living environment significantly 

predicted safety participation through its relationship with depression (Path A × B), 

b = −0.033, BCa 95% CI [−0.062, −0.005]. Further, there was 0.9% of overall change 

(𝑅2) in safety participation resulting from the relationship between living environment 

and depression. The effect size of this 𝑅2 value was considered small (Cohen et al., 2013). 

6.6.3 Mediation role of physical fatigue 

6.6.3.1 Influence of living environment on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-34). Table 6-37 demonstrates that living 

environment and physical fatigue (r = 0.366, p < 0.001) and physical fatigue and safety 

compliance (r = −0.162, p = 0.001) were significantly correlated. However, living 
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environment and safety compliance (r = −0.053, p = 0.151) were not significantly 

correlated. 

 

Table 6-37: Correlation results for LE-PFT-SFC 

Variable Living Environment Physical Fatigue Safety Compliance 

Living Environment 1   

Physical Fatigue 0.366 1  

Safety Compliance -0.053 -0.162 1 

 

It was found that living environment significantly predicted physical fatigue (Path A), 

b = 0.421, BCa 95% CI [0.307, 0.517], p < 0.001. In addition, the direct effect of living 

environment on safety compliance was not significant (Path C), b = −0.044, BCa 95% 

CI [−0.129, 0.040], p = 0.302, which indicated that the second mediation condition was 

not met. Specifically, living environment accounted for 0.3% of the variance in safety 

compliance. 

When physical fatigue was added to the regression analysis, living environment and 

physical fatigue collectively accounted for 2.6% in safety compliance overall, F(2, 

384) = 5.20, p < 0.01 The proposed mediator—physical fatigue—significantly predicted 

safety compliance (Path B), b = −0.124, BCa 95% CI [−0.204, −0.044], p < 0.01, and 

uniquely accounted for 2.4% of the variance in safety compliance. In addition, the effect 

of living environment on safety compliance remained not significant after physical 

fatigue was added to the regression analysis (Path C’), b = 0.007, BCa 95% CI [−0.083, 

0.097], p = 0.884. Figure 6-34 displays the paths relevant to the standardised regression 

coefficients (the direct relationship between living environment and safety compliance is 

indicated in parentheses). 

 

Figure 6-34: Mediation model results for LE-PFT-SFC 
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A PROCESS analysis was conducted and revealed that living environment significantly 

predicted safety compliance through its relationship with physical fatigue (Path A × B), 

b = −0.051, BCa 95% CI [−0.089, −0.021]. There was 0.3% of overall change (𝑅2) in 

safety compliance resulting from the relationship between living environment and 

physical fatigue. However, the second mediation condition was not met, and thus, 

physical fatigue failed to be a mediator. 

6.6.3.2 Influence of living environment on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-35). Table 6-38 demonstrates that all three 

variables were significantly correlated, namely, living environment and physical fatigue 

(r = 0.366, p < 0.001), physical fatigue and safety participation (r = −0.177, p < 0.001) 

and living environment and safety participation (r = −0.125, p < 0.01). 

 

Table 6-38: Correlation results for LE-PFT-SFP 

Variable Living Environment Physical Fatigue Safety Participation 

Living Environment 1   

Physical Fatigue 0.366 1  

Safety Participation -0.125 -0.177 1 

 

It was found that living environment significantly predicted physical fatigue (Path A), 

b = 0.412, BCa 95% CI [0.307, 0.517], p < 0.001. In addition, living environment had a 

significant direct effect on safety participation (Path C), b = −0.104, BCa 95% CI 

[−0.186, −0.021], p < 0.05. Specifically, living environment accounted for 1.6% of the 

variance in safety participation. 

When physical fatigue was added to the regression analysis, living environment and 

physical fatigue collectively accounted for 3.5% of safety participation overall, F(2, 

384] = 7.07, p = 0.001. The proposed mediator—physical fatigue—significantly 

predicted safety participation (Path B), b = −0.111, BCa 95% CI [−0.189, −0.033], 

p < 0.05, and uniquely accounted for 2% of the variance in safety participation. In 

addition, the effect of living environment on safety participation became not significant 

after physical fatigue was added to the regression analysis (Path C’), b = −0.058, BCa 

95% CI [−0.146, 0.030], p = 0.194, despite the diminished strength of the relationship. 

This indicated that the proposed mediation model fully mediated the relationship between 
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living environment and safety participation. Figure 6-35 displays the paths relevant to the 

standardised regression coefficients (the direct relationship between living environment 

and safety participation is indicated in parentheses). 

 

Figure 6-35: Mediation model results for LE-PFT-SFP 

 

A PROCESS analysis was conducted and revealed that living environment significantly 

predicted safety participation through its relationship with physical fatigue (Path A × B), 

b = −0.046, BCa 95% CI [−0.079, −0.015]. Further, there was 1.1% of overall change 

(𝑅2) in safety participation resulting from the relationship between living environment 

and physical fatigue. The effect size of this 𝑅2 value was considered small to medium 

(Cohen et al., 2013). 

6.6.4 Mediation role of mental fatigue 

6.6.4.1 Influence of living environment on safety compliance 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-36). Table 6-39 demonstrates that living 

environment and mental fatigue (r = 0.439, p < 0.001) and mental fatigue and safety 

compliance (r = −0.253, p < 0.001) were significantly correlated. However, living 

environment and safety compliance (r = −0.053, p = 0.151) were not significantly 

correlated. 

 

Table 6-39: Correlation results for LE-MFT-SFC 

Variable Living Environment Mental Fatigue Safety Compliance 

Living Environment 1   

Mental Fatigue 0.439 1  

Safety Compliance -0.053 -0.253 1 
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It was found that living environment significantly predicted mental fatigue (Path A), 

b = 0.461, BCa 95% CI [0.366, 0.555], p < 0.001. In addition, the direct effect of living 

environment on safety compliance was not significant (Path C), b = −0.044, BCa 95% 

CI [−0.129, 0.040], p = 0.302, which indicated that the second mediation condition was 

not met. Specifically, living environment accounted for 0.3% of the variance in safety 

compliance. 

When mental fatigue was added to the regression analysis, living environment and mental 

fatigue collectively accounted for 6.9% of safety compliance overall, F(2, 384) = 14.13, 

p < 0.001. The proposed mediator—mental fatigue—significantly predicted safety 

compliance (Path B), b = −0.230, BCa 95% CI [−0.317, −0.143], p < 0.001, and 

uniquely accounted for 6.6% of the variance in safety compliance. In addition, the effect 

of living environment on safety compliance remained not significant after mental fatigue 

was added to the regression analysis (Path C’), b = 0.062, BCa 95% CI [−0.030, 0.153], 

p = 0.185. Figure 6-36 displays the paths relevant to the standardised regression 

coefficients (the direct relationship between living environment and safety compliance is 

indicated in parentheses). 

 

Figure 6-36: Mediation model results for LE-MFT-SFC 

 

A PROCESS analysis was conducted and revealed that living environment significantly 

predicted safety compliance through its relationship with mental fatigue (Path A × B), 

b = −0.106, BCa 95% CI [−0.151, −0.067]. There was −0.1% of overall change (𝑅2) in 

safety compliance resulting from the relationship between living environment and mental 

fatigue. However, the second mediation condition was not met, and thus, mental fatigue 

failed to be a mediator. 
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Path A 

0.439*** 
Path B 

-0.285*** 

Path C’ (C) 

0.073 (-0.053) 
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6.6.4.2 Influence of living environment on safety participation 

Multiple regression analyses were conducted to assess each component of the 

hypothesised mediation model (see Figure 6-37). Table 6-40 demonstrates that all three 

variables were significantly correlated, namely, living environment and mental fatigue 

(r = 0.439, p < 0.001), mental fatigue and safety participation (r = −0.283, p < 0.001) and 

living environment and safety participation (r = −0.125, p < 0.01). 

 

Table 6-40: Correlation results for LE-MFT-SFP 

Variable Living Environment Mental Fatigue Safety Participation 

Living Environment 1   

Mental Fatigue 0.439 1  

Safety Participation -0.125 -0.283 1 

 

It was found that living environment significantly predicted mental fatigue (Path A), 

b = 0.461, BCa 95% CI [0.366, 0.555], p < 0.001. In addition, living environment had a 

significant direct effect on safety participation (Path C), b = −0.104, BCa 95% CI 

[−0.186, −0.021], p < 0.05. Specifically, living environment accounted for 1.6% of the 

variance in safety participation. 

When mental fatigue was added to the regression analysis, living environment and mental 

fatigue collectively accounted for 8% of safety participation overall, F(2, 384) = 16.78, 

p < 0.001. The proposed mediator—mental fatigue—significantly predicted safety 

participation (Path B), b = −0.223, BCa 95% CI [−0.308, −0.139], p < 0.001, and 

uniquely accounted for 6.5% of the variance in safety participation. In addition, the effect 

of living environment on safety participation became not significant after mental fatigue 

was added to the regression analysis (Path C’), b = −0.001, BCa 95% CI [−0.090, 0.088], 

p = 0.984, despite the diminished strength of the relationship. This indicated that the 

proposed mediation model fully mediated the relationship between living environment 

and safety participation. Figure 6-37 displays the paths relevant to the standardised 

regression coefficients (the direct relationship between living environment and safety 

participation is indicated in parentheses). 
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Figure 6-37: Mediation model results for LE-MFT-SFP 

 

A PROCESS analysis was conducted and revealed that living environment significantly 

predicted safety participation through its relationship with mental fatigue (Path A × B), 

b = −0.103, BCa 95% CI [−0.143, −0.066]. Further, there was 1.6% of overall change 

(𝑅2) in safety participation resulting from the relationship between living environment 

and mental fatigue. The effect size of this 𝑅2 value was considered small to medium 

(Cohen et al., 2013). 

6.6.5 Summary 

The results demonstrate that living environment had a direct and negative influence on 

safety participation behaviour; therefore, H10 is partially supported. However, living 

environment indirectly affected safety participation behaviours through the first mediator, 

mental health (i.e. anxiety and depression). The results did not indicate any mediation 

role for mental health on safety compliance. According to these findings, H11 is partially 

supported. 

Regarding the second mediator, living environment indirectly affected safety 

participation behaviours through physical and mental fatigue. Again, the results did not 

indicate any mediation role for fatigue on safety compliance. Based on these findings, 

H12 is partially supported. Mental health and fatigue were fully mediated the relationship 

between living environment and safety participation behaviour. Table 6-41 summarises 

the mediation results and Figure 6-38 illustrates a summary of the regression analysis 

results. 

 

 

 

 

 

 

 

 

Note: * p < 0.05, ** p < 0.01, *** p < 0.001 
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Table 6-41: Summary of mediation results for LE 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
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- - - 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue - - - 

Anxiety 
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 Fully -0.088 1.5% 

Depression Fully -0.033 0.9% 

Physical Fatigue Fully -0.046 1.1% 

Mental Fatigue Fully -0.103 1.6% 

 

 

 

Figure 6-38: Summary of regression analysis for LE 

 

6.6.6 Extracted factors 

The result of the CFA performed on living environment identified two extracted factors— 

LEP and LEF. These factors were tested to explore the H10, H11 and H12 research 

hypotheses in more detail. The regression analysis results concluded that only LEP 

directly influenced only safety participation behaviour. Further, LEP indirectly 

Living 

Environment 

Anxiety 

Depression 

Physical 

Fatigue 

Mental 

Fatigue 

Safety 

Compliance 

Safety 

Participation 

                       Indicate proven significant relationship 



169 

influenced safety participation through the mediators (see Table 6-42). However, LEF did 

not have any indirect influence on both types of safety behaviour through the mediators 

(see Table 6-43). Mental health and fatigue fully mediated the relationship between LEP 

and safety participation behaviour. 

 

Table 6-42: Summary of mediation results for the LEP 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
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 Fully -0.073 2% 

Depression Fully -0.025 1% 

Physical Fatigue Fully -0.039 1.4% 

Mental Fatigue Fully -0.086 2.1% 

 

Table 6-43: Summary of mediation results for the LEF 

Model Variables 
Mediation Results  

(Path A*B) 

Independent Mediator Dependent Type b-value R2 
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Depression - - - 

Physical Fatigue - - - 

Mental Fatigue - - - 

Anxiety 
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P
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 - - - 

Depression - - - 

Physical Fatigue - - - 

Mental Fatigue - - - 

 

6.7 Chapter Summary 

Chapter 6 detailed the analysis procedures and provided the testing results for the research 

model proposed in Chapter 3. The chapter began by presenting the research questions and 

hypotheses in more details. An overview of the correlation and regression approach was 
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provided. Further, the detailed results of the analyses demonstrate the direct relationship 

between remoteness variables such as social isolation, loneliness, responsibilities towards 

family and living environment and safety behaviour. Specifically, physical isolation 

variables (social isolation and loneliness) had a direct negative influence on both types of 

safety behaviour (compliance and participation) and occupational stressors 

(responsibilities towards family and living environment) had a direct negative influence 

on safety participation. Consequently, H1 and H4 were supported, whereas H7 and H10 

were partially supported. 

Regarding the mediating role of mental health, only anxiety mediated the relationship 

between loneliness and both types of safety behaviour. However, both anxiety and 

depression mediated the relationship between responsibilities towards family and safety 

participation and the relationship between living environment and safety participation. 

Consequently, H2 was not supported, whereas H5, H8 and H11 were partially supported. 

Regarding the mediating role of fatigue, only mental fatigue mediated the relationship 

between loneliness and both types of safety behaviour. However, both physical fatigue 

and mental fatigue mediated the relationship between responsibilities towards family and 

safety participation and the relationship between living environment and safety 

participation. Consequently, H3 was not supported, whereas H6, H9 and H12 were 

partially supported. 

Moreover, the influence of the extracted factors from social isolation, loneliness, 

responsibilities towards family and living environment was presented. Table 6-44 

summarises all hypotheses results in the current study. Chapter 6 presented the statistical 

data analysis only; the interpretation of the results will be presented in the next chapter 

(Chapter 7). 

reported 

Table 6-44: Summary of all hypotheses tested based on regression analysis results 

 Description Status 

H1 Social isolation (SI) predicts safety behaviour (SB). Supported 

H2 SI predicts SB via mental health (MH). Not Supported 

H3 SI predicts SB via fatigue levels (FT). Not Supported 
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H4 Loneliness (LN) predicts SB. Supported 

H5 LN predicts SB via MH. Partially Supported 

H6 LN predicts SB via FT. Partially Supported 

H7 Responsibilities towards family (RTF) predicts SB. Partially supported 

H8 RTF predicts SB via MH. Partially supported 

H9 RTF predicts SB via FT. Partially supported 

H10 Living environment (LE) predicts SB. Partially supported 

H11 LE predicts SB via MH. Partially supported 

H12 LE predicts SB via FT. Partially supported 
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Chapter 7: Discussion 

This chapter discusses the findings of the current research study. Section 7.1 begins with 

the primary research findings and outlines a summary of the study. Section 7.2 describes 

the direct relationship between remoteness variables and safety behaviour. Section 7.3 

discusses the mediating effect of mental health and its constructs on the relationship 

between remoteness variables and safety behaviour. Section 7.4 details the mediating 

effect of fatigue levels and their constructs on the relationship between remoteness 

variables and safety behaviour. Section 7.5 summarises the chapter. 

7.1 Major Research Findings 

As presented in the literature, several recent safety research studies indicated that safety 

is influenced by both mental health and fatigue. Indeed, safety, mental health and fatigue 

are considered significant issues for oil and gas workers because of the unique features 

of remote work. Occupational hazards and the potential for accidents are frequently linked 

to fatigue and stress-related risk factors (Chan, 2011). Biggs et al. (2016) stated that 

reactions to stressors, including mental health and fatigue, can decrease performance 

capacity and increase the probability of human error on construction sites. However, the 

effect of mental health and fatigue could be more harsh, harmful and dangerous for safety 

when working in an isolated area. This type of employment offers several challenges for 

workers and their families, including extended separation and the potential for loneliness 

and isolation to disrupt work–life balance patterns (Mckenzie et al., 2014). Similarly, 

Barclay et al. (2016) reported that experiences of loneliness and social isolation were 

common among isolated workers. 

The literature review discussed numerous studies that outline the relationship between 

remoteness, isolation, stressors, mental health and fatigue. In addition, the literature 

review contained few studies that link the effect of isolation and safety. The majority of 

these studies qualitatively explored the effects of working in an isolated area offshore and 

extended separation in the oil and gas industry or the mining sector. This study aimed to 

empirically investigate the direct and indirect relationship between working remotely and 

safety behaviour by examining workers’ mental health status and fatigue levels. To the 

author’s best knowledge, no prior study has investigated this combination of variables in 

the oil and gas industry. In addition, this study is unique because it studied new elements 
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such as a new target population (i.e. foreign workers), context and geographical region 

(i.e. the Middle East, specifically Kuwait). 

Kuwait was selected as the location for this study because of its strategic location in the 

Gulf region. The oil and gas industry is Kuwait’s largest industry, accounting for nearly 

half the country’s GDP. It is important to note that oil-producing corporations in the Gulf 

region host the largest percentage of expatriate employees, which far exceeds the 

percentage of local employees. The majority of workers in this industry originate from 

diverse Asian countries. Typically, workers are relocated to a remote production site in a 

foreign region and work at this site for an extended period that can vary from weeks to 

months, occasionally lasting a year or longer. This represents the definition of remoteness 

in Kuwait, which is a central concept in this research study. 

Although research in the oil and gas industry has superficially examined isolation and 

separation, no study has yet investigated their potential effect on workers’ safety 

behaviour. The majority of previous studies referred to isolation and separation as general 

and broad factors that could affect the safety of workers but did not analyse the effects of 

these factors into constructs and variables that facilitate statistical measurement and 

correlations. Further, some studies have only focused on one or two variables of 

remoteness. Importantly, in the majority of studies cited, workers’ separation was 

approximately two weeks or less than a month. In addition, the workers were primarily 

locals or resided permanently in their country of work. However, the majority of oil and 

gas workers in Kuwait travel from various countries around the world and many foreign 

workers leave their home country to work for extended periods. Therefore, workers in 

this situation are assumed to face more significant hardships, which represents a gap in 

the literature. 

The present study defined the main concept of remoteness in earlier chapters to explain 

the workers’ situation and clarify their status. Based on this study’s definition of 

remoteness, variables were identified and grouped as remoteness variables—social 

isolation, loneliness, responsibilities towards family and living environment. This study 

empirically tested the effect of these variables on workers’ safety behaviour and explored 

the role of mental health and fatigue levels as mediators in the relationship between 

remoteness variables and safety behaviour. All processes were analysed statistically. 

The results answered the research question and demonstrated that the remoteness 

variables adversely affect the safety behaviour of workers. A summary of the literature 
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indicated that the length of time spent in an isolated area and frequent, extended 

separation from family and friends adversely affects mental health, levels of fatigue and 

safety. Further, it was found that mental health and fatigue levels mediated the 

relationship between remoteness variables and safety behaviour. The results and most 

hypotheses of this research study aligned with past studies but few were contradicted. 

7.2 The Direct Relationship Between Remoteness Variables 

and Safety Behaviour 

7.2.1 Physical isolation variables and safety behaviour 

In this study, the direct influence of physical isolation variables (e.g. social isolation and 

loneliness) on safety compliance and participation behaviours has been statistically 

proven. The adverse effects of physical isolation on workers’ safety behaviour have 

previously been reported. Oil and gas (Chan, 2011; Chen et al., 2003; Sneddon et al., 

2006; Sneddon et al., 2013), FIFO (Barclay et al., 2016; Biggs et al., 2016; Peetz et al., 

2012) and construction (Siu, 2001) workers have reported unsafe work practices, safety 

concerns and a greater risk of accidents. Further, these workers have indicated that their 

physical isolation attributes to their lack of family support and feeling emotionally 

overloaded. 

According to Rogers and Barclay (2014), loneliness and social isolation are two common 

issues that FIFO workers encounter. The adverse effects of these issues indicate that in 

addition to missing emotional support of family and friends and feeling part of a 

community, workers could be unwilling to participate in sporting and social activities. 

Similarly, these findings are closely congruent with the research hypothesis, because 

being reluctant to participate in sports and social activities can also indicate an 

unwillingness to exhibit safety behaviour. Working away for an extended period is the 

most critical disadvantage of FIFO work; it can create feelings of isolation and 

disconnection from the real world, especially when internet and phone connectivity is 

poor (Blackman et al., 2014). 

Moreover, previous studies have confirmed that safety behaviour is closely associated 

with accidents and occupational injuries in various industries (Clarke, 2006; Neal and 

Griffin, 2006; Seo et al., 2015). The adverse effects of being socially isolated and lonely 

could lower workers’ safety behaviour and cause occupational injuries and fatalities. 

According to Kane (2010), the oil and gas industry has a high number of workplace 
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fatalities and injuries. Workplace accidents are considered an important topic because of 

their profound effect on human life and efforts to reduce them are urgently required (Kim 

and Jung, 2019). Further, preventing workplace accidents gains significant importance 

when it is confirmed that extended social isolation and loneliness may result in premature 

death (Hawkley and Cacioppo, 2010; Holt-Lunstad et al., 2015; Luo et al., 2012; Tomaka 

et al., 2006). 

7.2.2 Occupational stressors and safety behaviour 

Similar to social isolation and loneliness, the occupational stressors researched in this 

study (i.e. responsibilities towards family and living environment) influenced safety 

behaviour. The results indicated that workers who considered these occupational stressors 

as potential sources of stress confirmed that they could negatively and significantly affect 

their safety behaviour and threaten their life. As previously mentioned, it is widely 

recognised that the majority of accidents are caused by failure to perform safety behaviour 

(Choudhry and Fang, 2008; Fang et al., 2015b; Guo and Yiu, 2015; Mearns et al., 2001). 

Further, the negative effect of stress on safety behaviour has been documented in many 

studies; for example, a recent study by Smith et al. (2018) claimed that workplace stress 

causes fatigue among workers, which negatively affects their safety behaviour. Stress 

significantly influences human behaviours (Tucker et al., 2009) and is highly related to 

workplace injury incidents (Andersen and Williams, 1988; Williams and Andersen, 

2007). 

Several studies on stress and workplace safety highlight the importance of considering 

specific work-related stressors, rather than overall stress, when examining workplace 

safety (Hemingway and Smith, 1999; Probst, 2002). Cullen and Hammer (2007) 

suggested that the effects of work–family conflict (i.e. responsibilities towards family) 

has a stronger influence on safety behaviour than other stressors. This may be because 

the workers are split from their families as a consequence of working remotely. In this 

study, responsibilities towards family had a direct and negative influence on safety 

participation behaviour—a result that was supported by Wei et al. (2016), who similarly 

reported a negative relationship between work–family conflict and safety participation. 

Likewise, other recent studies discussed that work–family conflict had a significant direct 

effect on predicting safety compliance and safety participation (Chu et al., 2019) and was 

negatively linked to employee safety behaviour (Johnson et al., 2019). Further, Smith and 

DeJoy (2012) identified that work–family conflict can increase the risk of occupational 

injury. Similarly, living environment had a direct and negative influence on safety 
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participation behaviour. This finding was congruent with Chau et al. (2008), who noted 

that living conditions were a significant factor in reducing accidents and required ongoing 

monitoring and improvements, and Leung et al. (2009), who stated that working and 

living in a poor environment can negatively affect work performance. 

Both responsibilities towards family and living environment were associated with safety 

participation, which was supported by Cummins (1990), who claimed that sources of job 

stress (i.e. occupational stressors) could cause work overload and a lack of participation. 

However, the results did not indicate an association between these two stressors and 

safety compliance—a result that contradicted Leung et al. (2012), who claimed that stress 

reduces compliance with safety regulations and causes workers to undertake unsafe 

practices. An explanation for this finding might be that some workers could deny stress 

or confirm safe behaviour in questionnaires to underreport occupational stressors. 

Moreover, safety compliance reflected the core procedures that workers must follow to 

maintain workplace safety, whereas safety participation referred to workers’ participating 

in activities to improve their safety behaviour. Therefore, workers would likely need to 

be externally motivated to participate or engage in this additional task. 

Workers in a remote or highly stressful work environment tend to lose their motivation 

because of the influence of occupational stressors; that is, stressed workers are not willing 

to engage or participate in improving their safety because the stress has induced a loss of 

motivation. Similarly, a leading safety behaviour study by (Neal and Griffin, 2006) 

demonstrated that safety participation had a significant positive relationship with 

motivation, which had further indicated an increase in safety participation but not in 

safety compliance. Moreover, it is logical that workers in a stressful working environment 

would be more likely to ignore safety participation because it includes voluntary 

behaviours than safety compliance, which describes mandatory behaviours. This could 

explain why the study stressors were only correlated with participation and not 

compliance. 

7.3 Mediating Role of Mental Health 

7.3.1 The relationship between physical isolation variables, mental 

health and safety behaviour 

In this study, mental health was considered a critical mediator in explaining the influence 

of physical isolation variables on workers’ safety behaviour. As predicted, mental health 



177 

mediated the relationship between loneliness and both types of safety behaviour 

(compliance and participation). The multiple regression analysis results partially support 

H5 but do not support H2 (see Figure 7-1). 

 

 

Figure 7-1: Summary of regression analysis for physical isolation variables, mental health and 

safety behaviour 

 

Loneliness indirectly affected safety compliance and participation behaviours only 

through anxiety. Interestingly, the results did not demonstrate depression as a mediator 

for mental health, which partially supports H5. A lower level of loneliness related to a 

lower level of anxiety and this related to a higher level of safety behaviour. That is, by 

reducing the level of anxiety, decreased loneliness allowed workers to maintain their 

attention, concentration and mental health and take personal initiative to improve their 

safety behaviour. The result supports previous research in which lonely workers engaged 

in more risk-related behaviours (Cacioppo and Hawkley, 2003), entered a downward 

spiral of negative thoughts (i.e. anxiety) and behaviours (Cacioppo and Patrick, 2008) and 

were less capable of maximising positive emotional states and self-regulating their 

behaviour (Ellwardt et al., 2013). 
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Among the safety context in construction, the above findings are congruent with those of 

Siu et al. (2004), which demonstrates that workers’ levels of psychological distress (e.g. 

anxiety) mediated effects of attitudes on accident rates. The current study found direct 

effects of loneliness on safety behaviour as well as a partial mediation role of anxiety on 

the aforementioned relationship, which predicts that there is the probability of intervening 

variables between loneliness and safety behaviour other than those present (Zhao et al., 

2010). 

Regarding replacing anxiety with depression as a mediator, it was found that depression 

failed to mediate the relationship between loneliness and safety behaviour. This is because 

the relationship between depression and safety behaviour was not significant in the 

mediation model—a similar result to a previous study by (Arcury et al., 2012), which 

noted that safety climate was not associated with depressive symptoms for farmworkers. 

However, this result also contradicted the majority of the previous studies, in which the 

relationship between depression and safety was examined in bivariate analysis (e.g. 

(Dunbar, 1993). 

Importantly, inserting depression in the model as a mediator between two other variables 

made notable differences. In this study, depression also predicted safety behaviour in a 

bivariate regression. However, when loneliness was added to the relationship and 

depression was considered a mediator, all three variables were examined in an integrated 

manner and the relationship between depression and safety behaviour changed to be not 

statistically significant. Therefore, depression does not mediate the relationship between 

loneliness and safety behaviour when another variable had included. This result is 

congruent with a study by Johnson et al. (2017), in which depression predicted safety 

perceptions among UK hospital nurses. Similarly, when depression was inserted as a 

mediator in the mediation model between burnout and safety perceptions, all variables 

were examined in an integrated manner and the results demonstrated that depression did 

not predict safety perceptions and failed to mediate the relationship. 

Next, an additional test was performed to determine whether depression could mediate 

the relationship between loneliness and safety behaviour in a divided sample. Despite 

loneliness being a relatively common phenomenon encountered over the entire lifespan, 

the meaning and subjective experience of loneliness differ considerably by age 

(Nicolaisen and Thorsen, 2017; Rokach and Brock, 1997). Further, a significant 

difference in the level of depressive symptoms was found among age groups (Kan and 

Yu, 2016). Therefore, the sample was divided into two groups based on age—‘less than 
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40 years’ and ‘40 years and above’. Interestingly, the hypothesis was reanalysed and the 

results provided different pathways among age groups. 

Although not hypothesised, depression was found to fully mediate the relationship 

between loneliness and safety behaviour in the ‘40 years and above’ group. However, 

there was no significant relationship between depression and safety behaviour in the ‘less 

than 40 years’ group. The concept of depression as a mediator of the relationship between 

loneliness and safety behaviour aligns with previous studies and supports studies that 

claimed increasing age is positively correlated with depression (Kan and Yu, 2016) and 

loneliness (Dykstra et al., 2005; Pinquart and Sorensen, 2001). 

The findings demonstrate that social isolation does not predict safety behaviour through 

mental health. When assessing each component of the hypothesised mediation model, the 

relationship between social isolation and safety behaviour remained significant. In 

addition, both anxiety and depression predicted both types of safety behaviour 

(compliance and participation). However, social isolation did not predict either anxiety 

or depression—a result that contradicted Mora et al. (2014), who demonstrated that social 

isolation was associated with higher depressive symptoms and poorer mental health. This 

contradiction could be because, in the present study, social isolation was only measured 

objectively—predominantly through the number and frequency of contacts with close 

people as well as their availability to interact. In contrast to previous studies, social 

isolation was not measured in regard to social support (Chatters et al., 2015; Matthews et 

al., 2016; Taylor et al., 2015), social network size and social participation (Coyle and 

Dugan, 2012), or social disconnectedness and integration (Cornwell and Waite, 2009b). 

According to Grenade and Boldy (2008), there are no universally accepted measures or 

standard criteria for measuring social isolation or its severity, besides loneliness. 

However, numerous measures have been developed and are widely used. 

The results discussed above provide evidence to support previous studies that propose 

social isolation and loneliness as separable variables (Cornwell and Waite, 2009a) and 

both should be included in any study (Matthews et al., 2016). According to Coyle and 

Dugan (2012) and Cutrona (1982), social isolation and loneliness were found to be not 

significantly correlated. Further, the results confirm the notion in most studies that 

loneliness is a better predictor of mental health than social isolation. A cross-sectional 

study conducted in a Malaysian agricultural settlement (n = 161) demonstrated a stronger 

correlation between subjective social isolation (i.e. loneliness) and depression than 

between objective social isolation and depression (Azam et al., 2013). Similarly, another 
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study revealed a stronger association of loneliness with depression than with social 

network (Golden et al., 2009). 

7.3.2 The relationship between occupational stressors, mental health 

and safety behaviour 

As predicted, mental health mediated the relationship between occupational stressors and 

safety behaviour. The multiple regression analysis results partially support H8 and H11 

(see Figure 7-2).  

 

 

Figure 7-2: Summary of regression analysis for occupational stressors, mental health and safety 

behaviour 

 

Specifically, anxiety and depression fully mediated the associations of responsibilities 

towards family and living environment with safety participation behaviour. This indicates 

that mental health could be a negative resource to lower the engagement level of workers’ 

safety participation and increase the adverse effect of occupational stressors on safety 

behaviour. Similarly, Biggs et al. (2016) claimed that reactions to stressors led to anxiety 

and fatigue, which in turn reduced performance capacities, including reaction times and 

judgement, and increased the probability of errors. Further, the results did not indicate 
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any mediation role for mental health factors in the relationship between occupational 

stressors and safety compliance because the relationship was not statistically significant 

(as explained and addressed previously in Section 7.2.2). 

According to these findings, workers who considered responsibilities towards family as 

a source of stress reported a higher level of anxiety and depression and were less engaged 

in safety participation behaviour. This finding is congruent with the results of Turner et 

al. (2014): psychological distress (i.e. anxiety and depression) mediated the relationship 

between work–family conflict and injuries. According to Xiao et al. (2014), work–family 

conflict is a potential source of stress that can detrimentally affect wellbeing and 

behaviour. In addition, work–family conflict was positively linked to depression (Kalliath 

and Kalliath, 2013), greater psychological distress (Janzen et al., 2007) and job distress 

and turnover intentions (Grandey and Cropanzano, 1999). The relationship between 

work–family conflict and psychological health could be explained by the underlying 

stress caused by extended exposure (Sharma et al., 2016). In the oil and gas industry, the 

findings completely supported the literature. According to Chen et al. (2009a), the stress 

interface between job and family pressures is positively associated with poor mental 

health. Further, it is a risk factor for decreased overall wellbeing, free-floating anxiety, 

depression and somatic anxiety (Cooper and Sutherland, 1987). 

Similar to responsibilities towards family, workers who identified living environment as 

a source of stress or experienced problems adapting to the camp reported higher levels of 

anxiety and depression and were less engaged in safety participation behaviour. In 

previous studies, living environment was found to decrease overall wellbeing, free-

floating anxiety and phobic anxiety (Cooper and Sutherland, 1987) and increase 

psychological distress (Lepore et al., 1991). Workers claimed these symptoms were 

predominantly a consequence of the lack of privacy, crowding and disturbance by others. 

Similarly, (Chen et al., 2001) documented that, among Chinese offshore workers, the 

overall stress of living environment was associated with adverse health outcomes as a 

consequence of the lack of privacy and disturbances from shared living. However, these 

results contradict (Chen et al., 2009a), who argued that no such significant association 

was found between living environment and poor mental health. One explanation for this 

difference in finding is that Chen et al. (2009a) study included a four-week isolated 

period, whereas this study documented a much longer isolation period. Because the 

workers were expatriate, the separation period varied from months to years and included 
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separation from the workers’ home country. This separation can either restrict the 

workers’ contracts or self-decision to save money for the future (Kartam et al., 2000). 

Overall, the full mediation role of anxiety and depression indicated that responsibilities 

towards family and living environment are no longer predictors of safety participation 

when either anxiety or depression are introduced to the model. 

7.4 Mediating Role of Fatigue Levels 

7.4.1 The relationship between physical isolation variables, fatigue 

levels and safety behaviour 

Fatigue is considered a critical mediator in explaining the influence of physical isolation 

variables on workers’ safety behaviour. As predicted, fatigue levels mediated the 

relationship between loneliness and both types of safety behaviour (compliance and 

participation). The multiple regression analysis results partially supported H6 but did not 

support H3 (see Figure 7-3). 

 

 

Figure 7-3: Summary of regression analysis for physical isolation variables, fatigue levels and 

safety behaviour 

 

Loneliness 

Physical 

Fatigue 

Mental 

Fatigue 

Physical 

Fatigue 

Mental 

Fatigue 

Safety 

Compliance 

Safety 

Participation 

Social 

Isolation 

                 Indicate proven significant relationship 

H3 

H6 



183 

Loneliness indirectly affected safety compliance and participation behaviours only 

through mental fatigue. Interestingly, the results did not demonstrate physical fatigue as 

a mediator for mental health, which partially supports H6. A higher level of loneliness 

was related to a higher level of mental fatigue and this related to a lower level of safety 

behaviour. That is, by increasing the level of mental fatigue, increased loneliness caused 

workers to ignore safety participation behaviours, which increased injury incident rates. 

Despite the dissimilarity in the study context, this finding is consistent with that of 

Wickens et al. (2009) and Svenson and Maule (1993). They have claimed that negative 

emotions and experiences among individuals (i.e. loneliness) would lower the level of 

logical thinking and ability to judge (i.e. mental fatigue), which would eventually lead to 

impulsive decision-making and unsafe behaviour. 

Several studies supported the association relationship between loneliness and mental 

fatigue. Severe loneliness has been consistently linked with impaired cognitive 

functioning (Cacioppo et al., 2009; Ellwardt et al., 2013; Wilson et al., 2007). Lonely 

individuals are twice more likely to experience more rapid cognitive decline than 

individuals who are socially connected (Amieva et al., 2010). According to Dik et al. 

(2003), loneliness impairs effortful attentional processes, which in turn accelerates 

cognitive decline. 

These findings support the significant relationship between fatigue and safety behaviour, 

despite that physical fatigue did not correlate with safety behaviour as a mediator. The 

physical fatigue result contradicted the majority of previous studies, in which the 

relationship between physical fatigue and safety was statistically significant. However, 

this could be explained by Seo et al. (2015), who claimed that self-perceived fatigue at 

the optimum level positively influenced safety behaviour for temporary construction 

workers. Therefore, the level that workers reported fatigue could either positively (Seo et 

al., 2015) or negatively (most of the past studies) affect their safety behaviour and created 

a non-significant relationship between physical fatigue and safety. According to Fletcher 

(2010), the measurement and management of human fatigue are complex because of 

workers’ beliefs about safety and the diversity of cultures in remote projects. In addition, 

the automation and technological advancements in the last decade might be the reason 

that only mental fatigue (and not physical fatigue) mediated the relationship between 

loneliness and safety behaviour. This is supported by a study by (Sneddon et al., 2006), 

who examined drilling workers in the oil and gas industry and found that mental fatigue 
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was reported to be more harmful because physical processes were becoming increasingly 

automated but problematic tasks still evoked mental strain. 

Conversely, social isolation did not associate with fatigue, which is both contradicted and 

supported by previous studies. For example, Riemsma et al. (1998) claimed that social 

isolation was not associated with fatigue, which could be attributed to the 

abovementioned reasons in regard to social isolation not associating with mental health. 

In addition, this could be explained by social isolation being measured by the availability 

and frequency of contact with family and friends (as previously discussed in Section 

7.3.1). For example, Bassuk et al. (1999), Glass et al. (2006), Holtzman et al. (2004), 

Seeman et al. (2011) and Zunzunegui et al. (2003) have claimed that social integration is 

beneficial to protect individuals from cognitive decline, emotional distress and physical 

disability. However, in this study, social isolation was primarily measured by the number 

and frequency of contact with close people as well as availability to interact. 

However, the results are mixed. According to Yu et al. (2018), social isolation was 

significantly associated with poor sleep quality, whereas loneliness was not significantly 

associated with sleep quality. Contrastingly, McHugh and Lawlor (2013) found that 

loneliness predicted poor sleep quality but social isolation did not. In addition, the study 

results regarding the associations of social isolation and loneliness with fatigue and 

mental health could be compared with several other studies discussed in Subsection 

2.1.1.1.3, which support this discrepancy. Further, this could also indicate that the 

deleterious effect of social isolation on fatigue is either mediated or moderated through 

other factors that were not in the present study. 

7.4.2 The relationship between occupational stressors, fatigue levels 

and safety behaviour 

As predicted, fatigue levels mediated the relationship between occupational stressors and 

both types of safety behaviour. The multiple regression analysis results partially 

supported the H9 and H12 (see Figure 7-4).  
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Figure 7-4: Summary of regression analysis for occupational stressors, mental health and safety 

behaviour 
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occupational stressors and safety behaviour because the relationship was not statistically 

significant (as explained and addressed previously in Section 7.2.2). 

According to these findings, workers who claimed responsibilities towards family as a 

source of stress reported higher levels of physical and mental fatigue and were less 

engaged in safety participation behaviour. Similarly, Cullen and Hammer (2007) claimed 

that work and family conflict generated stress that prevented workers from achieving 

optimal concentration, focus and effort into their work, which reduced their work 

engagement. Therefore, the significant association between work–family conflict and 

safety outcomes was because of workplace cognitive failure. According to Leung et al. 

(2012), emotional stress decreases construction workers’ attention and causes them to 

disregard safety behaviours. In addition, a strong correlation was found between work–

family conflict and daily fatigue (Schieman and Young, 2013; Van Hooff et al., 2006). 

Similar to responsibilities towards family, workers who considered living environment a 

source of stress or experienced difficulties in adapting to the camp reported a higher level 

of physical and mental fatigue and were less engaged in safety participation behaviour. 

Similarly, a study by (Chan, 2009) regarding the oil and gas industry claimed that living 

in shared accommodation camps or crowded dormitories with no privacy or personal 

space for a long duration caused mental health issues and fatigue. According to Lauridsen 

et al. (1991) study regarding Norwegian offshore workers, half of the sample reported 

difficulties in sharing cabins and were troubled by snoring, which caused sleeping 

problems and led to fatigue. Sleep deprivation is a common challenge expressed by 

workers in shared living quarters (Henry et al., 2013). 

According to Strahan et al. (2008), occupational stress and safety climate predict fatigue-

related behaviour. In addition, occupational fatigue is related to accidents and injuries 

(Harrison et al., 1993; Raslear et al., 2013). Nonetheless, a study by Powell and Copping 

(2016) regarding the construction industry claimed that sleep problems were associated 

with fatigue and both were linked to workplace injuries and accidents. Further, (Johnson 

et al., 2019) confirmed that cognitive failure negatively affected safety compliance and 

safety participation at the bivariate level. 

Overall, the full mediation role of physical fatigue and mental fatigue indicated that 

responsibilities towards family and living environment are no longer predictors of safety 

participation when either physical fatigue or mental fatigue are introduced in the model. 
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7.5 Additional Tests on Research Hypotheses 

This section describes further tests completed on all research hypotheses using selected 

sections of the sample to determine whether the unsupported or partially supported 

hypotheses could be supported under different selected criteria, such as age group, last 

visit to home country, marital status and location where most time is spent on days off. 

As stated earlier (see Section 4.5), the one-way ANOVA test indicated that the dataset 

could be treated as a single sample. However, this section provides an extra overview of 

some sample categories that require more attention. 

First, as mentioned in Section 7.3.1, depression did not mediate the relationship between 

loneliness and safety behaviour when the entire sample was used. After the sample had 

been divided into two age groups (see Section 4.5.1), depression was found to fully 

mediate the relationship between loneliness and safety behaviour for the ‘40 years and 

above’ group. However, anxiety’s mediation did not change, indicating H5 is supported 

rather than partially supported for this particular group. 

Similarly, reanalysis was performed on physical fatigue and the results demonstrated that 

physical fatigue mediated the relationship between loneliness and safety behaviour in the 

‘40 years and above’ group. However, mental fatigue’s mediation did not change, 

indicating H6 is supported rather than partially supported for the ‘40 years and above’ 

group. Previous studies concerning the mining sector provide support that age is an 

important risk factor for fatigue (Bohle et al., 2008; Kandelaars et al., 2006). That is, 

depression and physical fatigue are associated with safety behaviour when the age is 40 

years and above. 

Second, reanalysis was conducted on the sample group of workers who had visited their 

home country within the last ‘three months and less’. Interestingly, social isolation was 

correlated with both depression and physical fatigue; thus, H2 and H3 are partially 

supported rather than unsupported. Further, physical fatigue mediated the relationship 

between loneliness and both types of safety behaviour, indicating H6 is now supported 

rather than partially supported. 

The third criterion was marital status. Among the married sample group (80.4%), social 

isolation was correlated with both physical fatigue and mental fatigue, indicating that both 

fatigue variables mediated the relationship between social isolation and both safety 

behaviour types. Therefore, H3 is supported rather than unsupported in relation to the 

sample of married participants. It is worth noting that the relationship between social 



188 

isolation and both physical fatigue and mental fatigue was found to be significant for this 

particular group. When the ‘single’ participants sample (19.6%) was added to the analysis 

(i.e. the entire sample, see Section 6.3.3 and Section 6.3.4), the previous relationship was 

deemed not statistically significant. 

The mixed results described above might be due to single participants reporting that they 

suffered higher levels of physical and mental fatigue than married participants reported 

suffering (see Tables 7-1 and 7-2). It is important to note that single participants were 

mostly younger than married participants, since almost two-thirds of the single 

participants were in the range of 20–29 years old, whereas half of the married sample 

were 30–39 years old. As previously stated, age has been identified as an important 

predictor of fatigue (Bohle et al., 2008; Kandelaars et al., 2006) and has also been 

negatively associated with fatigue in paramedic workers (with younger workers suffering 

higher fatigue levels) (Courtney et al., 2012).   

 

Table 7-1: Comparative summary of the PFT scale for single Vs married samples 

Variable Description 
Single 

Married/Living 

with a partner 

SD Mean Mean SD 

PFT03 Feeling sleepy or drowsy. 1.209 2.631 2.222 1.115 

PFT05 Lacking in energy.  1.226 2.552 2.176 1.206 

PFT07 Feeling weak. 1.215 2.552 2.244 1.117 

  Average Mean Score   2.578 2.214   

 

Table 7-2: Comparative summary of the MFT for single Vs married samples 

Variable Description 
Single 

Married/Living 

with a partner 

SD Mean Mean SD 

MFT01 Having difficulty concentrating. 1.030 2.368 2.067 1.055 

MFT02 Having problems thinking clearly. 1.089 2.5132 2.128 1.075 

MFT03 Keeping your thoughts on something while doing it. 1.155 2.6053 2.180 1.092 

MFT05 Feeling no desire to do anything. 1.011 2.4342 2.189 1.040 

MFT06 Having problems thinking about new ideas. 1.183 2.6579 2.241 1.148 

  Average Mean Score   2.516 2.161   
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The final criterion was the sample group having days off or weekends away from camp. 

Depression, physical fatigue and mental fatigue mediated the relationship between social 

isolation and both types of safety behaviour among the off-camp sample group. 

Therefore, H2 and H3 are partially supported and supported, respectively, rather than not 

supported. A lower level of depression was associated with a lower level of social 

isolation, which in turn related to lower levels of both types of safety behaviour. However, 

anxiety did not correlate with either safety compliance or safety participation.  

As mentioned previously, 22.2% of the participants spent most of their time during their 

days off or weekends off camp. The reason that depression was correlated with social 

isolation for this particular sample as well could be related to off-camp workers 

experiencing slightly lower levels of depression (see Table 7-3). The reduction in 

depression levels might be due to the ability of workers to meet up and socialise with 

friends off camp. According to a recent study (Sato et al., 2020), white-collar workers 

who work over the weekend experience poorer mental health than those who do not 

because the latter can spend more quality time with family and friends. This finding was 

also supported by Beltagy et al. (2018). 

Nonetheless, according to Topor et al. (2016), individuals with mental health issues report 

that visiting places arranged by the municipality is an effective way to deal with social 

isolation and mental health issues. This is supported by this study’s finding that being off 

camp and visiting different places diminishes the levels of depression among workers. 

 

Table 7-3: Comparative summary of the DPR scale for on camp Vs off camp samples 

Variable Description 
at Camp Off Camp 

SD Mean Mean SD 

DPR02 I find it difficult to have the initiative to do things. 1.072 2.505 2.407 1.088 

DPR04 I feel sad. 1.083 2.445 2.395 1.087 

DPR05 I am unable to become enthusiastic about anything. 1.003 2.365 2.476 1.262 

DPR06 I think my life has come to a failure. 1.128 2.179 2.139 1.415 

DPR07 I feel hopeless about changing my situation. 0.995 2.299 2.232 1.325 

DPR09 I have poor appetite. 1.108 2.408 2.244 1.273 

  Average Mean Score   2.367 2.315   

 

Similar analyses were conducted regarding living environment and responsibilities 

towards family on the sample group who had days off or weekends away from camp. 
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Both living environment and responsibilities towards family factors were found to 

correlate with safety compliance. In other words, workers who considered that living 

environment and responsibilities towards family were a potential source of stress 

exhibited lower safety compliance levels. In addition, this relationship was found 

statistically significant only among workers who spent their weekends and days off away 

from camp. Therefore, H7 and H10 are supported rather than partially supported.  

The results demonstrate that depression mediated the relationship between the two 

occupational stressors and both types of safety behaviour, whereas anxiety did not. 

Further, both physical fatigue and mental fatigue mediated the relationship between the 

two occupational stressors and both types of safety behaviour. Therefore, H9 and H12 are 

supported rather than partially supported. 

Regarding the additional test attempts on the remaining demographic criteria of the 

sample, there was no significant change in hypothesis outcome. Table 7-4 summarises all 

updated hypotheses results.  

 

Table 7-4: Summary of additional testing on research hypotheses based on a certain section of 

the sample 

 Description 
Whole sample - 

Status 

Certain section of the sample -  

Status 

H2 

Social Isolation (SI) predicts 

safety Behaviour (SB) via Mental 

Health (MH). 

Not Supported 

Last trip back home ‘3 months and less’ – Partially 

Supported.  

Days off spend time ‘off Camp’ – Partially Supported. 

H3 

Social Isolation (SI) predicts 

safety Behaviour (SB) via Fatigue 

levels (FT). 

Not Supported 

Last trip back home ‘3 months and less’ – Partially 

Supported. 

Married participants – Supported. 

Days off spend time ‘off Camp’ – Supported. 

H5 

Loneliness (LN) predicts safety 

Behaviour (SB) via Mental 

Health (MH). 

Partially supported Age ’40 years and above’ – Supported. 

H6 

Loneliness (LN) predicts safety 

Behaviour (SB) via Fatigue levels 

(FT). 

Partially supported Age ’40 years and above’ – Supported. 
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H7 

Responsibilities toward Family 

(RTF) predicts safety Behaviour 

(SB). 

Partially supported Days off/weekends spend time ‘off Camp’ – Supported. 

H9 

Responsibilities toward Family 

(RTF) predicts safety Behaviour 

(SB) via Fatigue levels (FT). 

Partially supported Days off/weekends spend time ‘off Camp’ – Supported. 

H10 
Living Environment (LE) 

predicts safety Behaviour (SB). 
Partially supported Days off/weekends spend time ‘off Camp’ – Supported. 

H12 

Living Environment (LE) 

predicts safety Behaviour (SB) 

via Fatigue levels (FT). 

Partially supported Days off/weekends spend time ‘off Camp’ – Supported. 

 

7.6 Chapter Summary 

The findings of this research study were discussed to interpret the results and compare 

them with the findings of previous studies. A comparison was performed to determine 

whether the findings of this study are congruent or contradict the previous findings in the 

literature. Social isolation and loneliness had a direct and negative influence on both types 

of safety behaviour (compliance and participation). In contrast, the two stressors 

responsibilities towards family and living environment had a direct and negative 

influence on safety participation behaviour. 

Further, it was only through anxiety that mental health mediated the relationship between 

loneliness and both types of safety behaviour. However, both anxiety and depression 

mediated the relationship between responsibilities towards family and safety participation 

and the relationship between living environment and safety participation. Moreover, it 

was only through mental fatigue that fatigue mediated the relationship between loneliness 

and both types of safety behaviour. However, both physical fatigue and mental fatigue 

mediated the relationship between responsibilities towards family and safety participation 

and the relationship between living environment and safety participation. In addition, 

further tests completed on all research hypotheses using selected sections of the sample. 

The conclusion of this study will be presented in the next chapter (Chapter 8). 
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Chapter 8: Conclusion 

This final chapter summarises the primary research findings of the current research study. 

In addition, it presents the findings that this study has contributed to the existing body of 

knowledge and discusses the limitations of the study and recommendations for future 

research. Section 8.1 concludes the research objectives and highlights the main findings 

that served to achieve them. Section 8.2 presents the study’s theoretical and practical 

contributions and Section 8.3 identifies the study’s limitations and advocates directions 

for future research. Last, Section 8.4 finalises the thesis closure. 

8.1 Research Objectives and Outcomes 

The main objective of this study was to empirically test the relationship(s) between 

remoteness variables and workers’ safety behaviour and the mediating effect of mental 

health and fatigue on these relationship(s). Specifically, this study aimed to empirically 

examine the influence of four remoteness variables—social isolation, loneliness, 

responsibilities towards family and living environment—on workers’ safety behaviour in 

regard to compliance and participation safety behaviours. Further, this study investigated 

the mediating effect of mental health and its constructs (anxiety and depression) as well 

as the mediating effect of fatigue levels and its constructs (physical and mental fatigue) 

on the abovementioned relationships. Numerous research activities were conducted to 

accomplish these objectives. A summary of these activities and their associated outcomes 

is presented in Section 8.1.1 and Section 8.1.2. 

8.1.1 Establishing a theoretical framework 

A comprehensive literature review was conducted that included books, reviewed research 

publications, theses and reports to identify the research gaps, develop the research 

questions and propose a research model. The literature review (see Chapter 2) focused on 

remoteness, isolation, stressors, mental health, fatigue and safety within the oil and gas 

industry as well as other fields and contexts. This activity indicated a correlation between 

remoteness variables and safety behaviour. Further, the strong correlation between mental 

health and fatigue with remoteness variables and safety behaviour indicated that mental 

health and fatigue could be relationship mediators. Consequently, four primary research 

questions were formed. 
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A research model was proposed to answer the research questions (see Chapter 3). The 

model comprised four primary components: remoteness variables, mental health, fatigue 

and safety behaviour. Remoteness variables included four variables—social isolation, 

loneliness, responsibilities towards family and living environment. In addition, mental 

health was represented by two constructs: anxiety and depression; fatigue was represented 

by two constructs: physical fatigue and mental fatigue; and safety behaviour was 

represented by two constructs: compliance and participation. As enablers, each of the four 

remoteness variables was hypothesised to have a direct influence on compliance and 

participation safety behaviours and indirect influence through the two mediating 

variables—mental health and fatigue. Consequently, a total of 12 hypotheses were 

associated with the research model. 

Chapter 3 discussed the methodology of this study. A cross-sectional design with 

quantitative research was adopted to gather data from the participants. A total of 387 oil 

and gas workers operating in Kuwait completed the survey. A descriptive analysis was 

conducted in Chapter 4 to provide a context for the questionnaire items and ascertain 

whether the data met the requirements of the essential assumptions. Statistical measures, 

such as means, SD, SE and normality assessment, were derived for the continuous data 

to investigate the profiles of the questionnaire participants. The ANOVA test 

demonstrated that there was a little difference in opinions among various groups of 

respondents aged ‘less than 40 years’ and ‘40 years and above’ as well as respondents 

who visited their home country within the previous ‘three months and less’ and ‘more 

than three months’. The results demonstrated that the entire dataset was to be treated as a 

single sample. 

Following the above analysis, the data were further assessed in Chapter 5 through the 

examination of scale reliability, EFA and CFA of the survey data. Cronbach’s alpha 

analysis was used to indicate the scale items’ internal consistency to ensure the developed 

scales’ reliability. In addition, ‘item–total correlation’ was conducted to assess the extent 

to which a specific item fitted into its scale. EFA was employed to the individual construct 

to reveal an underlying construct. The EFA results are briefly summarised below: 

• Social isolation was represented by two constructs, namely, unavailability of close 

people and social interaction and infrequent communication. 

• Loneliness was represented by three constructs, namely, loneliness due to missing 

people you know, loneliness at workplace and loneliness at camp. 
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• Responsibilities towards family were represented by two constructs, namely, 

effects of personal relationship and restricted physical movement. 

• Living environment was represented by two constructs, namely, shared living 

environment and living environment facilities. 

• Mental health was represented by two constructs, namely, anxiety and depression. 

• Fatigue was represented by two constructs, namely, physical fatigue and mental 

fatigue. 

• Safety behaviour was represented by two constructs, namely, safety compliance 

and safety participation. 

Next, a CFA was conducted to assess the results of the EFA and confirm the validity of 

the above variables. Only one construct (RPM) was removed from responsibilities 

towards family during CFA processes. In addition, the final Cronbach’s alpha of these 

variables and their constructs remained relatively high, indicating adequate reliability. 

Finally, the model hypotheses were assessed using Pearson’s correlation and regression 

analysis (see Chapter 6). The main findings of these analyses are summarised in the 

following section. 

8.1.2 Research findings 

Chapter 6 began by testing the influence of each remoteness variable, namely, (1) social 

isolation, (2) loneliness, (3) responsibilities towards family and (4) living environment, 

on each safety behaviour, namely, (A) safety compliance and (B) safety participation. 

Next, the mediating effect of mental health and its constructs on the relationship between 

each remoteness variable and both types of safety behaviour was evaluated. This was 

followed by the mediating effect of fatigue and its constructs on the relationship between 

each remoteness variable with both types of safety behaviour. Finally, the model 

hypotheses were assessed using Pearson’s correlation and multiple regression analyses 

(see Chapter 6). 

8.1.2.1 Social isolation 

Correlation and regression analyses were conducted to answer research questions 1A, 2A, 

3A, 4A and 4B and test H1, H2 and H3, which focused on the relationship of social 

isolation with mental health, fatigue levels and safety behaviour. 

Mental health was represented by anxiety and depression, fatigue was represented by 

physical fatigue and mental fatigue, and safety behaviour was represented by safety 

compliance and safety participation. Because two constructs represented each 
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component, the regression analyses were run eight times (see Table 6-9). On average, the 

regression analyses revealed that the direct effect of social isolation on both types of 

safety behaviour explained approximately 2.1% of the variance of safety compliance and 

approximately 5.7% of the variance of safety participation. The effect size of these 𝑅2 

values were considered small to medium. 

Regarding the indirect effect of social isolation on safety behaviour through mental health 

and fatigue mediators, the results indicated that neither held a mediation role. Therefore, 

it can be concluded that social isolation had a direct negative influence on both types of 

safety behaviour (compliance and participation), which supported H1 but did not support 

H2 and H3. 

Moreover, additional tests were conducted on different sections of the sample. The results 

revealed that H2 was partially supported, rather than not supported, among the workers 

who visited their home country within the last ‘three months and less’ or who were 

spending their days off and weekends away from camp. In addition, H3 was not supported 

but it changed to be supported among married participants or workers who were spending 

their days off and weekends away from camp. It is also was partially supported for 

workers who visited their home country within the last ‘three months and less’. 

8.1.2.2 Loneliness 

Correlation and regression analyses were conducted to answer research questions 1B, 2B, 

3B, 4A and 4B and test H4, H5 and H6, which focused on the relationship of loneliness 

with mental health, fatigue levels and safety behaviour. 

Mental health was represented by anxiety and depression, fatigue was represented by 

physical fatigue and mental fatigue, and safety behaviour was represented by safety 

compliance and safety participation. Because two constructs represented each 

component, the regression analyses were run eight times (see Table 6-20). On average, 

the regression analyses revealed that the direct effect of loneliness on both types of safety 

behaviour explained approximately 5.3% of the variance of safety compliance and 

approximately 8.2% of the variance of safety participation. The effect size of these 𝑅2 

values was considered small to medium on safety compliance and medium to large on 

safety participation. 

Regarding the indirect effect of loneliness on safety behaviour though the mental health 

mediators, only anxiety mediated the relationship between loneliness and both types of 

safety behaviour. Anxiety was found to mediate the relationship between loneliness and 



 

196 

safety behaviour partially. In addition, it explained 4% of the variance of safety 

compliance and 5.7% of the variance of the participation safety behaviour. Regarding the 

fatigue mediators, only mental fatigue mediated the relationship between loneliness and 

both types of safety behaviour (compliance and participation). Mental fatigue was found 

to mediate the relationship between loneliness and safety behaviour partially. In addition, 

it explained 4.2% of the variance of safety compliance and 5.8% of the variance of safety 

participation. 

It can be concluded that loneliness had a direct negative influence on both types of safety 

behaviour. Further, it indirectly influenced both types of safety behaviour through anxiety 

and mental fatigue. Therefore, H4 is supported, whereas H5 and H6 are partially 

supported. 

Moreover, additional tests were conducted on different sections of the sample. The results 

revealed that H5 and H6 were supported, rather than partially supported, when the sample 

group are 40 years old and above. 

8.1.2.3 Responsibilities towards family 

Correlation and regression analyses were conducted to answer research questions 1C, 2C, 

3C, 4A and 4B and test H7, H8 and H9, which focused on the relationship of 

responsibilities towards family with mental health, fatigue levels and safety behaviour. 

Mental health was represented by anxiety and depression, fatigue was represented by 

physical fatigue and mental fatigue, and safety behaviour was represented by safety 

compliance and safety participation. Because two constructs represented each 

component, the regression analyses were run eight times (see Table 6-32). On average, 

the regression analyses revealed that the direct effect of responsibilities towards family 

explained approximately 1.8% of the variance of safety participation. The relationship 

between responsibilities towards family and safety compliance was not significant. The 

effect size of the 𝑅2 value was considered small to medium. 

Regarding the indirect effect of responsibilities towards family on safety behaviour 

though the mental health mediators, both anxiety and depression mediated the 

relationship between responsibilities towards family and safety participation. Anxiety and 

depression were found to fully mediate the relationship between responsibilities towards 

family and safety participation, and explained 1.2% and 0.8% of the variance of safety 

participation, respectively. Further, both physical and mental fatigue fully mediated the 
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relationship between responsibilities towards family and safety participation and 

explained 1.0% and 1.6% of the variance of safety participation, respectively. 

It can be concluded that responsibilities towards family had a direct negative influence 

on safety participation. Further, it indirectly influenced safety participation behaviour 

through anxiety, depression, physical fatigue and mental fatigue. Therefore, H7, H8 and 

H9 are partially supported. 

Moreover, additional tests were conducted on different sections of the sample. The results 

revealed that H7 and H9 were supported, rather than partially supported, among the 

workers who were spending their days off and weekends away from camp. 

8.1.2.4 Living environment 

Correlation and regression analyses were conducted to answer research questions 1D, 2D, 

3D, 4A and 4B and test H10, H11 and H12, which focused on the relationship of living 

environment with mental health, fatigue levels and safety behaviour. 

Mental health was represented by anxiety and depression, fatigue was represented by 

physical fatigue and mental fatigue, and safety behaviour was represented by safety 

compliance and safety participation. Because two constructs represented each 

component, the regression analyses were run eight times (see Table 6-41). On average, 

the regression analyses revealed that the direct effect of living environment explained 

approximately 1.6% of the variance of safety participation. Further, the relationship 

between living environment and safety compliance behaviour was not significant. The 

effect size of this 𝑅2 value was considered small to medium. 

Regarding the indirect effect of living environment on safety behaviour though the mental 

health mediators, both anxiety and depression mediated the relationship between living 

environment and safety participation and explained 1.5% and 0.9% of the variance of 

safety participation, respectively. Regarding the fatigue mediators, both physical and 

mental fatigue mediated the relationship between living environment and safety 

participation, and explained 1.1% and 1.6% of the variance of safety participation, 

respectively. 

It can be concluded that living environment had a direct negative influence on safety 

participation behaviour. Further, it indirectly influenced safety participation behaviour 

through anxiety, depression, physical fatigue and mental fatigue. Therefore, H10, H11 

and H12 are partially supported. 
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Moreover, additional tests were conducted on different sections of the sample. The results 

revealed that H10 and H12 were supported, rather than partially supported, among the 

workers who were spending their days off and weekends away from camp. 

8.2 Study Contributions 

Numerous studies have investigated the different aspects of remoteness and isolation—

the two working conditions have gained increasing attention in recent years, especially 

regarding those in mining and oil and gas industries. Remoteness and isolation have been 

considered to detrimentally affect workers’ mental health and fatigue levels (Berthelsen 

et al., 2015; Biggs et al., 2016; Chen et al., 2009b; Cho et al., 2019; Matthews et al., 2016; 

Mora et al., 2014), decision-making skills and ability to successfully work with others 

(Elinson et al., 2004). In addition, safety is a critical element of human behaviour and 

essential for the successful delivery of projects. It influences workers’ quality of life and 

productivity, and can produce direct economic costs and losses (Kessler, 2012; Theorell 

et al., 2015). Further, several studies have been conducted in various industries and 

contexts to demonstrate how mental illness and fatigue can adversely affect general safety 

and cause accidents and injuries (Fang et al., 2015a; Mirza et al., 2019; Seo et al., 2015; 

Zheng et al., 2010). This indicates the need to explore further factors that can improve 

workers’ safety behaviours. 

The oil and gas industry is considered the backbone of economic and social strength 

development in various countries, especially those in the Middle East. Therefore, it is 

crucial to examine the extent to which remoteness can affect mental health, fatigue and 

safety behaviour among workers in this industry—which is what this research study 

achieved. Moreover, this research provides practical contributions for management 

personnel or any employee (e.g. managers, supervisors and safety leaders) who might 

want to enhance workers’ safety behaviour. The next section presents this study’s 

contributions to the existing body of knowledge, as well as the related implications. 

8.2.1 Contribution to existing knowledge 

The present study fills a significant void, in, and contributes to the literature in various 

ways, particularly to occupational safety literature, occupational health psychology and 

complex industries. It provides numerous insights into the influence of remoteness and 

isolation on workers’ mental health, fatigue and, ultimately, safety behaviour. The key 

contributions of this research to the existing body of knowledge are presented below. 
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First, this study conducted an original empirical work based on a synthesis model. It 

empirically tested (1) the relationship(s) between remoteness variables and safety 

behaviour, (2) the mediating effect(s) of mental health on the aforementioned 

relationship(s) and (3) the mediating effect(s) of fatigue level on the aforementioned 

relationship(s). The study conceptualised the definition of remoteness in Kuwait and, 

based on this definition, two primary concepts arose: physical isolation variables and 

occupational stressors. Physical isolation was represented by two independent variables, 

social isolation and loneliness, whereas responsibilities towards family and living 

environment represented the concept of occupational stressors. 

The study provided empirical evidence to assist in unravelling the complex relationships 

of four key socio-psychological remoteness variables: social isolation, loneliness, 

responsibilities towards family and living environment. It was crucial to understand the 

influence of each remoteness variable on (a) safety compliance and (b) safety 

participation. In addition, it was necessary to examine the mediating effect of mental 

health and fatigue (and their respective constructs) on the relationship between each 

remoteness variable and these safety behaviours. To the author’s best knowledge, no prior 

study has investigated and empirically examined this combination of variables in the oil 

and gas industry or other diverse industrial sectors. 

The empirical evidence obtained from this study illustrated the direct effect(s) of 

remoteness variables on safety behaviour. First, physical isolation variables (social 

isolation and loneliness) have a direct negative influence on both types of safety 

behaviour (compliance and participation). Second, occupational stressors 

(responsibilities towards family and living environment) have a direct negative influence 

on safety participation behaviour. Further, this study provided empirical evidence to 

demonstrate the mediating effect(s) of mental health and its constructs—anxiety and 

depression—on the relationship between each remoteness variable and each safety 

behaviour. First, it was found that only anxiety mediated the relationship between 

loneliness and both types of safety behaviour. Next, both anxiety and depression mediated 

the relationship between responsibilities towards family and safety participation, as well 

as the relationship between living environment and safety participation. 

The study also provided empirical evidence to illustrate the mediating effect(s) of fatigue 

levels and its constructs—physical fatigue and mental fatigue—on the relationship 

between each remoteness variable with each type of safety behaviour. First, only mental 

fatigue mediated the relationship between loneliness and both types of safety behaviour. 
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Next, both physical fatigue and mental fatigue mediated the relationship between 

responsibilities towards family and safety participation, as well as the relationship 

between living environment and safety participation. 

This study supported the literature in that it found that workers can effectively practise 

safe behaviour in their workplace by enhancing their wellbeing and their mental and 

physical strengths. It also supported the notion that emptiness, isolation, loneliness, 

absence of relationships and stress can adversely affect workers’ wellbeing and fatigue 

level. 

Finally, the study revealed that regarding physical isolation variables, loneliness is more 

prominent than social isolation. Similarly, among the mental health factors, anxiety is 

more prominent than depression and among fatigue factors, mental fatigue is more 

prominent than physical fatigue. Therefore, remote and isolated workers who feel lonely, 

anxious or mentally fatigued tend not to improve their safety. In addition, complex 

industries, including oil and gas, have stressful working conditions, which can produce 

symptoms of anxiety, depression, physical fatigue or mental fatigue. In turn, this could 

cause remote or isolated workers to ignore participation in safety improvement activities. 

8.2.2 Practical implications 

In addition to its theoretical contributions, this study has several practical implications for 

management personnel (e.g. managers, supervisors and safety leaders) that could assist 

in guiding them to indirectly enhance workers’ safety behaviour. The findings could 

suggest strategies or guidelines promoting safety behaviour by focusing on psychological 

factors, especially those related to remote or isolated variables and mental health and 

fatigue. The results demonstrate that remoteness variables adversely affect safety 

behaviour, and mental health and fatigue can act as risk factors. This section presents 

operational implications for individuals and companies to increase safety behaviour. 

Physical isolation (i.e. social isolation and loneliness) has a direct negative influence on 

safety behaviour. Because physical isolation is a necessary aspect of working remotely, 

it is highly recommended that organisations promote diversity in social contacts and 

networks or stimulate a select number of close and emotionally supportive relationships 

with their workers. The nature of working remotely and being physically isolated causes 

workers to miss the emotional support of their family and friends and feeling part of a 

community. Encouraging the use of social networking platforms (e.g. Facebook) is 

effective to alleviate loneliness (Lou et al., 2012). According to Rogers and Barclay 
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(2014), communication and staying in regular touch with friends and family is key to 

maintaining FIFO employees’ healthy lifestyle. Moreover, smoothly facilitating workers’ 

return home and travel back to work for any emergency is recommended. Finally, 

accessibility to top management or safety officers should be established for workers to 

express their feelings and thoughts. 

Occupational stressors (i.e. responsibilities towards family and living environment) have 

a direct negative influence on safety participation behaviour. However, there are several 

ways to cope with stressors that may lead to stress in life or work. According to a recent 

study by (Saxena et al., 2020), regarding Indian workers, institutionalising spirituality in 

the workplace should be promoted. It requires higher management to develop a holistic 

and comprehensive spiritual climate through practices in an organisation’s overall vision, 

mission and policies. Although (Saxena et al., 2020) study sample included managers and 

supervisors (unlike this study’s sample of workers), it is worth noting that, in the present 

study, the majority of the sample population (76.2%) are Indian. According to King 

(2008), spirituality is defined as an unlimited series of personal drives, behaviours, values, 

experiences and attitudes that aim to encourage existential understanding, meaning and 

purpose. Further, a leading study in stressful workplaces by Lazarus (1995) identified 

three primary strategies for reducing stress: (1) managers should attempt to remove 

obstacles to assist their employees, (2) workers should improve their transaction with the 

environment and (3) stressful relationships between individuals should be identified to 

assist in reducing its tension. 

The results demonstrated that being or feeling lonely could lead to poor mental health 

(e.g. higher levels of anxiety) and a higher level of mental fatigue, which in turn may 

decrease workers’ safety compliance and participation. Therefore, top management or 

safety officers should monitor workers’ mental health and fatigue levels in an attempt to 

enhance workers’ safety behaviour by ceasing or alleviating loneliness. This would 

ensure that prompt interventions could be introduced for workers’ cognitive and 

emotional behaviours. It is highly recommended that companies ensure that workers have 

access to smart systems/tools, to enhance communication with family and friends 

regularly and assist those with mental health and fatigue issues as a consequence of 

loneliness. For example, using social network platforms (e.g. Facebook) has been 

demonstrated to be a useful tool in alleviating loneliness in first-year university students 

(Lou et al., 2012). Another suggestion is to engage and provide professional psychologist 

services to support workers with issues regarding mental health and loneliness. 
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The results also demonstrated that the responsibilities towards family stressor could lead 

to poor mental health (i.e. higher levels of anxiety and depression) and higher levels of 

fatigue (i.e. physical and mental), which in turn may decrease workers’ safety 

participation. Workers who believe that they cannot fulfil their roles and responsibilities 

towards their family because of their job can become stressed. Besides the 

aforementioned implications, it is highly recommended that companies ensure training 

supervisors are more supportive of workers’ responsibilities towards their families. 

Previous research demonstrated that training activities should be provided regarding 

family supportive supervisor behaviours (Hammer et al., 2011) or work–family conflict 

reduction plans to address workers’ obligations and their sensitivity (Wei et al., 2016), 

which could be important in alleviating stress from family responsibilities. The findings 

of this research also suggest that organisations should not only focus on work–family 

conflict and interference but also focus on workers’ mental illness and fatigue issues. Top 

management, safety leaders and direct supervisors should ensure that workers are 

enthusiastic, had a good sleep and concentrate. In addition, these authority figures should 

maintain workers’ positive association with their work and future to suppress workers’ 

stress as a result of the responsibilities towards family stressor on their safety 

participation. Therefore, workers will be motivated to engage more in reducing safety 

risks and improving workplace safety and work procedures. 

Similarly, the results demonstrated that the living environment stressor could lead to poor 

mental health (i.e. higher levels of anxiety and depression) and higher levels of fatigue 

(i.e. both physical and mental), which in turn may decrease workers’ safety participation. 

Providing free wi-fi in the workers’ camp could be an option to encourage 

communication, which is the key to reduce workers’ isolation and improve their mental 

health. Another recommendation is that companies organise recreational facilities to be 

available for workers in the camp so that workers can be involved in social and sporting 

activities on their days off. In general, the company could offer consultations or 

workshops to assist the workers in coping with stress and alleviate its related anxiety and 

depression. 

Further, the company must promote and encourage the social capital between the workers 

(i.e. the norms of respect and network of trusting relations between workers and their 

supervisors, social contacts and co-workers). Social capital is an effective way to alleviate 

the severity of social isolation, loneliness and mental health issues; low individual level 

social capital at work is a predictor of depression (Kouvonen et al., 2008; Oksanen et al., 
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2010). Social capital dimensions enhance and improve the health and wellbeing of the 

rural Chinese population Yip et al. (2007) and have been associated with better mental 

health status and lower all-cause mortality (Kawachi et al., 2004). Nonetheless, social 

capital can positively affect workers’ safety behaviours (Koh and Rowlinson, 2014; Li et 

al., 2018). 

Finally, another way to combat social isolation is to plan and arrange excursions for 

workers once a fortnight or month, so that workers can visit the city or another location. 

This strategy has been described by participants with mental health problems as an 

effective way to cope with and handle social isolation and loneliness (Topor et al., 2016). 

In addition, it is suggested that boosting workers’ resilience could buffer the effects of 

stressors and adversity when a stressful life event occurs (García-León et al., 2019). 

According to (Oken, 2016), resilience is considered a result of the adaptive response to a 

stressor, which enables individuals to cope with stressful conditions. 

8.3 Study Limitations and Future Research 

Despite its merits, the present study has several limitations. Although consistent with a 

number of findings from other studies, this study focused on a sample of foreign 

employees working at remote oil and gas field sites in Kuwait. Therefore, any 

generalisations must be approached with caution. It is recommended that future study be 

undertaken into other industries, contexts and population to compare and expand the 

knowledge of the effects on safety behaviour among remote oil and gas workers. In 

addition, the cross-sectional data cannot adequately describe and assess the causal 

relations between the study variables. However, the study hypotheses were formed based 

on reliable theoretical and literature reviews. The primary reason for adopting a cross-

sectional design was the time constraints of this study. Thus, a longitudinal design to 

highly reflect the causal processes among the study variables is recommended. 

The results from Harman’s single factor test demonstrated that CMV was not a significant 

concern in this study. However, the use of self-reported measures, in which responses 

could be inflated because the respondents tended to answer consistently, indicates that 

the responses have an element of subjectivity. For example, when safety behaviour is 

assessed by self-report, the behaviour is not tested objectively, but instead, subjectively 

(perceived safety behaviours), and thus, the actual safety behaviours are not observed. 

Similarly, this is the same for other components and variables of the study (e.g. mental 

health and loneliness). Further, the examination of negative emotions such as social 
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isolation, loneliness, anxiety and depression was based on the correlation of workers’ 

safety behaviour as a positive behaviour. However, future studies should explore negative 

behaviour as well because this would critically influence organisational outcomes. Unsafe 

behaviour, counterproductive work behaviour or injuries and accidents can indicate 

negative work behaviours. 

In addition, other variables could be examined to determine their effect on safety 

behaviour, such as cultural differences and culture shock (remoteness variables) as well 

as other occupational stressors that can cause workplace stress. Moreover, the analysis of 

mental health was limited to anxiety and depression; other effects such as personality 

disorders or substance abuse were not considered. The author selected the variables in 

this study to facilitate a discussion suitable for the research time available. In addition, 

too many variables, relationships and analyses would have made the research too broad. 

Further, this study used a quantitative approach that emphasised the testing of theories. It 

was unable to study social reality because the majority of workers were working in 

secured oil rigs and platforms that had accompanying restrictions. Entering these areas 

would require an entry pass that was not guaranteed to be approved and may have 

included time limit restrictions. Data were managed through direct contact with the 

primary oil and gas companies operating in Kuwait and the contractor contact of their 

projects. Project managers, engineers, supervisors and safety officers assisted in 

distributing and collecting the hard copy questionnaires. It is hoped that future studies 

would include a granted entry pass unrestricted by time. 

8.4. Closure 

This research study was conducted to explore issues regarding isolated workers employed 

in remote locations in the oil and gas industry. The study aimed to investigate whether 

remoteness variables affect workers’ safety behaviour directly or indirectly through the 

mediating role of mental health and fatigue levels. A research model was developed based 

on the theoretical foundation established from the literature review to achieve the study’s 

objectives. The model comprised four remoteness variables, social isolation, loneliness, 

responsibilities towards family and living environment; two mediators, mental health and 

fatigue; and two safety behaviours as dependent variables, safety compliance and safety 

participation. These components were linked by 12 proposed hypotheses that were 

established according to assumed theoretical relationships. To empirically test and refine 

the conceptual model, the study adopted a quantitative research method. 
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The revealed study findings provide a deeper understanding of the relationship between 

remoteness variables, mental health, fatigue and safety behaviours. The study findings 

and recommendations are expected to enhance workers’ safety behaviour in the oil and 

gas industry by (1) alleviating and mitigating workers’ feelings of emptiness, isolation, 

loneliness, stress and lack of relationships; (2) enhancing workers’ mental health by 

reducing their levels of anxiety and depression; and (3) encouraging and motivating 

workers to control their level of physical and mental fatigue. In addition, the results 

provides empirical evidence for organisations and companies relevant to the oil and gas 

industry. Safety officers and supervisors may benefit from this study’s findings by 

monitoring and understanding workers’ emotional and cognitive behavioural changes. 

Finally, research limitations and recommendations for future research in this field were 

presented for researchers who are willing to perform further analysis based on the findings 

of this study. 
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Appendix 1: Ethics Approval 

 

Tuesday 06/11/2018 11:06 AM 

RIMS Griffith  

Full Research Ethics Clearance 2018/852 

GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 

 

Dear Prof Sherif Mohamed 

 

I write in relation to your application for ethical clearance for your project "NR: Influence of 

Remoteness Variables on Mental Health, Fatigue and Safety Behaviour among Oil and Gas 

Workers" (GU Ref No: 2018/852). The research ethics reviewers resolved to grant your 

application a clearance status of "Fully Approved". 

 

This is to confirm receipt of the remaining required information, assurances or amendments to 

this protocol. 

 

Consequently, I reconfirm my earlier advice that you are authorised to immediately commence 

this research on this basis. 

 

The standard conditions of approval attached to our previous correspondence about this protocol 

continue to apply. 

 

Regards 

 

Linda Hunter | Policy Support Officer 

Office for Research | Office of the SDVC 

Griffith University | Nathan Campus | 170 Kessels Rd Nathan QLD 4111 | Bray Centre (N54) 

Room 0.10D 

T +61 7 3735 7148 | E l.hunter@griffith.edu.au 
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Research Project: Influence of Remoteness Variables on Mental Health, Fatigue and 

Safety Behaviour among Oil and Gas Workers 

PhD Candidate 

Mr Anwar Alroomi 

School of Engineering and Built Environment, Griffith University 

Mobile 1: +965 - 66447484  Mobile 2: +61457675204 

Email: anwar.alroomi@griffithuni.edu.au 

Principal Supervisor 

Prof. Sherif Mohamed, Head of School 

School of Engineering and Built Environment, Griffith University 

Ph: +61 (0)7 5552 8575 

Email: s.mohamed@griffith.edu.au 

INVITATION LETTER   07 November 2018 

Dear Participant, 

I am currently undertaking a research project entitled “Influence of Remoteness Variables on 

Mental Health, Fatigue and Safety Behaviour among Oil and Gas Workers” and would like to 

invite you to participate in a survey. The purpose of the survey is to investigate the direct or 

indirect influence of Remoteness Variables on workers’ Safety Behaviour. 

I welcome your participation if you are a Non-Kuwaiti Worker (foreign worker); and working 

at a REMOTE oil and gas industry field. I would be very grateful if you could kindly spend 

about 10 to 15 minutes to complete the survey. Your responses will be treated as STRICTLY 

CONFIDENTIAL. The provided information will be used for academic purposes only.  

You may discuss your participation in this research with myself or my supervisor Prof. Sherif 

Mohamed. This research project has received ethical approval from the Griffith University 

Human Research Ethics Committee (GU Ref no: 2018/852). If you would like to speak to an 

officer of the University not involved in the research, you may contact the Manager, Research 

Ethics on +61 (0)7 3735 4375 or research-ethics@griffith.edu.au 

Thank you very much for your participation in the survey. 

Best Regards, 

Anwar Alroomi 

School of Engineering 

and Built Environment, 

Griffith University 

Gold Coast, QLD 4222, 

Australia 

www.griffith.edu.au 

GU Ref No: 2018/852 

Appendix 2: Survey 

mailto:anwar.alroomi@griffithuni.edu.au
mailto:s.mohamed@griffith.edu.au
mailto:research-ethics@griffith.edu.au
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Research Project: Influence of Remoteness Variables on Mental 

health, Fatigue and Safety Behaviour among Oil and Gas Workers 

PhD Candidate 

Mr Anwar Alroomi 

School of Engineering and Built Environment, Griffith University 

Mobile 1: +965 - 66447484  Mobile 2: +61457675204 

Email: anwar.alroomi@griffithuni.edu.au  

Principal Supervisor 

Prof. Sherif Mohamed, Head of School 

School of Engineering and Built Environment, Griffith University 

Ph: +61 (0)7 5552 8575 

Email: s.mohamed@griffith.edu.au 

Why is the research being conducted? 

The aim of the current study is to investigate the relationship(s) between Remoteness Variables 

and workers’ Safety Behaviour in the oil and gas industry in Kuwait. The study also examines 

the mediating effects of 1) workers’ Mental Health and 2) workers’ Fatigue Level. 

Your participation is voluntary 

Your participation in this project is completely voluntary. You are free to withdraw your 

consent at any time during the project without comment or penalty. 

Participant selection and/or screening 

We welcome your participation if you are: 

• Non-Kuwaiti Worker (foreign worker); and

• Working at a REMOTE oil and gas field site.

What you will be asked to do 

Your participation will involve completing a brief survey containing statements related to 

remoteness issues, mental health, fatigue level and safety behaviour. Completing the survey 

will take approximately 10 to 15 minutes. 

The expected benefits of the research 

It is expected that this research will provide valuable information about working at a remote 

area in the context of evaluating workers’ safety behaviour. 

School of Engineering 

and Built Environment, 

Griffith University 

Gold Coast, QLD 4222, 

Australia 

www.griffith.edu.au 

GU Ref No: 2018/852 

mailto:anwar.alroomi@griffithuni.edu.au
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Your confidentiality 

The information you provide will be treated confidentially and all comments and responses are 

anonymous. Please do not put your name on the questionnaire. Participants’ data will not be 

identifiable in any publication or reporting. As required by Griffith University, all research data 

(survey responses and analysis) will be stored in locked cabinets in a locked office at Griffith 

University or retained in a password protected electronic file at Griffith University for a 

minimum period of five years before being destroyed. The Chief Investigators will have control 

of access to the data, and only members of the research team with have access to the data. 

Consent to participate 

Completion and submission of the survey will be accepted as informed consent to participate. 

Questions / further information about the project 

Please contact the research team members if you have any questions or require further 

information about the project. 

Feedback to you 

No automatic feedback will be given to you about the results of this study. However, if you 

participate and wish to receive a summary of the research results once the study has been 

completed, you can email the research team members. 

The ethical conduct of the project 

Griffith University conducts research in accordance with the National Statement on Ethical 

Conduct in Human Research.  If you do have any concerns or complaints about the ethical 

conduct of the project you may contact the Manager, Research Ethics on +61 (0)7 3735 4375 

or research-ethics@griffith.edu.au. This project has received ethical approval from the Griffith 

University Human Research Ethics Committee (GU Ref no: 2018/852). 
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RESEARCH QUESTIONNAIRE 

Below, please share some personal background information. 

1. What is your country of origin? ……………………… 

2. How old are you?

 Less than 20yrs  20yrs to 29yrs  30yrs to 39yrs 

 40yrs to 49yrs     50yrs to 59yrs  More than 60yrs 

3. Which one of the following best describe your marital/relationship status?

  Single      Married       De facto relationship 

  Divorced/Separated  Widowed  others (please specify) ………………  

4. When was your last trip back to your home country?

 1 month ago      3 months ago  6 months ago 

  1 year ago  2 years ago  others (please specify) ………... 

5. Where do you spend most of your time on your days off (e.g. weekend)?

 at Camp  off Camp 

6. For each statement below, please indicate your level of agreement: (Please circle one answer in

each line):

Statement Rating Scale 

Feeling that you lack companionship from family back home. 1 2 3 4 5 

Feeling that you lack companionship from friends back home. 1 2 3 4 5 

Feeling left out from family decision making back home. 1 2 3 4 5 

Feeling left out from friends decision making back home. 1 2 3 4 5 

Feeling isolated from family interactions back home. 1 2 3 4 5 

Feeling isolated from friends interactions back home. 1 2 3 4 5 

Statement Rating Scale 

Feeling that you lack companionship from people in camp. 1 2 3 4 5 

Feeling that you have a lot in common with the people in camp. 1 2 3 4 5 

Feeling close to people in camp. 1 2 3 4 5 

Feeling left out from people decision making in camp. 1 2 3 4 5 

Feeling that people in camp don’t really know you well. 1 2 3 4 5 

Feeling isolated from people interaction in camp. 1 2 3 4 5 

Feeling that there are people in camp who really understand 
you. 

1 2 3 4 5 

Feeling that people in camp are around you but not with you. 1 2 3 4 5 

Feeling that there are people in camp you can talk to. 1 2 3 4 5 

Feeling that there are people in camp you can turn to. 1 2 3 4 5 

Strongly Disagree 
1 

Disagree 
2 

Neutral 
3 

Agree 
4 

Strongly Agree 
5 
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Statement Rating Scale 

I often feel abandoned by my co-workers when I am under 
pressure at work. 

1 2 3 4 5 

I often feel alienated from my co-workers. 1 2 3 4 5 

I feel myself withdrawing from my co-workers. 1 2 3 4 5 

I often feel emotionally distant from my co-workers. 1 2 3 4 5 

I feel satisfied with the relationships I have at work. 1 2 3 4 5 

There is a sense of companionship in my workplace. 1 2 3 4 5 

I often feel isolated when I am with my co-workers. 1 2 3 4 5 

I often feel disconnected from my co-workers. 1 2 3 4 5 

I experience a general sense of emptiness when I am at work. 1 2 3 4 5 

Statement Rating Scale 

I have social companionship/fellowship at work. 1 2 3 4 5 

I feel included in the social aspects of work. 1 2 3 4 5 

There is someone at work I can talk to about my day to day work 
problems if I need to. 

1 2 3 4 5 

There is no one at work I can share personal thoughts with if I 
want to. 

1 2 3 4 5 

I have someone at work I can spend time with on my breaks if I 
want to. 

1 2 3 4 5 

I feel part of a group of friends at work. 1 2 3 4 5 

There are people at work who take the trouble to listen to me. 1 2 3 4 5 

7. Please indicate how often each of the following questions has applied to you in the last month:

(Please circle one answer in each line):

Always 
(daily) 

1 

Often times 
(few times a week) 

2 

Sometimes 
(on a weekly basis) 

3 

Rarely 
(on a monthly basis) 

4 

Never 

5 

Question Rating Scale 

How often do you communicate with your close family members? 1 2 3 4 5 

How often do you communicate with your close friends back 
home? 

1 2 3 4 5 

When a family member has an important decision to make, how 
often do they talk to you about it? 

1 2 3 4 5 

When a close friend back home has an important decision to 
make, how often do they talk to you about it? 

1 2 3 4 5 

How often are your family members available for you to talk to 
when you have an important decision to make? 

1 2 3 4 5 

How often are your close friends back home available for you to 
talk to when you have an important decision to make? 

1 2 3 4 5 

How often do you participate in any organizations, religious 
groups, social clubs or committees in the present time? 

1 2 3 4 5 
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8. Due to work and living away from your home country, please indicate to what degree each

of the following statements currently represents a source of stress for you: (Please circle one

answer in each line):

Definitely is not a source Maybe is not a source Neutral Maybe is a source Definitely is a source 
1 2 3 4 5 

Statement Rating Scale 

My marriage/relationship will be affected. 1 2 3 4 5 N/A 

Leaving my wife/partner to cope with diffulties or making 
decision alone. 

1 2 3 4 5 N/A 

My wife’s/partner’s attitude to my work. 1 2 3 4 5 N/A 

My relationship with children will be disturbed by working 
away for a long time. 

1 2 3 4 5 N/A 

Inability to fulfilling family roles. 1 2 3 4 5 N/A 
My social life will be disturbed. 1 2 3 4 5 N/A 

Inability to contact home when needed. 1 2 3 4 5 N/A 

Incapacity to travel back home in a case of family 
emergency. 

1 2 3 4 5 N/A 

Statement Rating Scale 

Living with persons having different life styles and 
behaviours. 

1 2 3 4 5 N/A 

Lack of privacy due to sharing camp accommodation with 
others. 

1 2 3 4 5 N/A 

Rest being disturbed because of sharing camp 
accommodation with others. 

1 2 3 4 5 N/A 

Disturbance in camp accommodation due to noise. 1 2 3 4 5 N/A 
Poor air circulation in camp accommodation. 1 2 3 4 5 N/A 
Sharing and the lack of toilet facilities in camp 
accommodation. 

1 2 3 4 5 N/A 

Limited choices of food provided in camp accommodation. 1 2 3 4 5 N/A 
Not having WIFI connection in camp accommodation. 1 2 3 4 5 N/A 

9. During work or after work hours, please indicate how often you feel this statement applies to

you in the last two weeks including today: (Please circle one answer in each line)

Never 
1 

Rarely 
2 

Sometimes 
3 

Often times 
4 

Always 
5 

Statement Rating Scale 

Being worried about situations in which I might panic. 1 2 3 4 5 

Being intolerant of anything that keeps me from getting on with 
what I was doing. 

1 2 3 4 5 

I feel worried without any good reason. 1 2 3 4 5 

I feel tense. 1 2 3 4 5 

I get a sort of frightened feeling as if something awful is about to 
happen. 

1 2 3 4 5 

I feel some worrying thoughts go through my mind. 1 2 3 4 5 

I feel nervous. 1 2 3 4 5 

I feel faintness or dizziness. 1 2 3 4 5 
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Statement Rating Scale 

I didn’t experience any positive feelings at all. 1 2 3 4 5 

I find it difficult to have the initiative to do things. 1 2 3 4 5 

I feel that I have nothing to look forward to. 1 2 3 4 5 

I feel sad. 1 2 3 4 5 

I am unable to become enthusiastic about anything. 1 2 3 4 5 

I think my life has come to a failure. 1 2 3 4 5 

I feel hopeless about changinging my situation. 1 2 3 4 5 

I find difficulty falling/staying asleep. 1 2 3 4 5 

I have poor appetite. 1 2 3 4 5 

10. During work or after work hours, please indicate how often you feel this statement applies to

you in the last two weeks including today: (Please circle one answer in each line)

Statement Not at all 
To a very 

high 
degree 

Feeling tired. 1 2 3 4 5 

Feeling need to rest more. 1 2 3 4 5 

Feeling sleepy or drowsy. 1 2 3 4 5 

Having problems physically starting new tasks or activities. 1 2 3 4 5 

Lacking in energy. 1 2 3 4 5 

Having less strength in your muscles. 1 2 3 4 5 

Feeling weak. 1 2 3 4 5 

Bothered by fatigue. 1 2 3 4 5 

11. In the context of work, please indicate your level of agreement for each statement below: (Please

circle one answer in each line):

Strongly Disagree 
1 

Disagree 
2 

Neutral 
3 

Agree 
4 

Strongly Agree 
5 

Statement Rating Scale 

I use all the necessary available safety equipment to do my 
job. 

1 2 3 4 5 

I maintain safety awareness 1 2 3 4 5 

I do not neglect safety, even when in a rush. 1 2 3 4 5 

I appropriately report injuries, accidents, or illnesses. 1 2 3 4 5 

I comply with safety rules and standard operational 
procedures. 

1 2 3 4 5 

Statement Not at all 
To a very 

high 
degree 

Having difficulty concentrating. 1 2 3 4 5 

Having  problems thinking clearly. 1 2 3 4 5 

Keeping your thoughts on something while doing it. 1 2 3 4 5 

Thoughts easily wander. 1 2 3 4 5 

Feeling no desire to do anything. 1 2 3 4 5 

Having problems thinking about new ideas. 1 2 3 4 5 
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I do not take risks that could result in an accident. 1 2 3 4 5 

I carry out my work in a safe manner. 1 2 3 4 5 

Statement Rating Scale 

I help my colleagues when they are working under risky or 
hazardous conditions. 

1 2 3 4 5 

I often try to solve problems in ways that reduce safety risks. 1 2 3 4 5 

I often make suggestions to improve how safety is handled 
around here. 

1 2 3 4 5 

If I think it will make work safer, I initiate steps to improve 
work procedures. 

1 2 3 4 5 

I put in extra effort to improve the safety of the workplace. 1 2 3 4 5 

I am directly and/or indirectly involved in improving safety. 1 2 3 4 5 

If I see something unsafe, I go out of my way to address it. 1 2 3 4 5 

I voluntarily carry out tasks or activities that help to improve 
workplace safety. 

1 2 3 4 5 

END OF QUESTIONNAIRES 

Thank you very much for your time and effort 

If you have any further comments on this survey, please feel free to 
share with us: 

COMMENTS 


